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“Abgtract
In thlS study the 1nvestment performances of 103

Canadlan mutual funds in the perhod 1971—1980 were measured

N
Vit TR
A

~and analyzed for - two purposes'

j.‘f to make it 51mpler for 1nterested 1nd1v1duals to

evaluate mutual funds .as an.1nvestment alternat1ve‘

32.. to f1nd out whether or- not, actual mutual fund

k\behav1ours vere in aéﬁprd w1th currently accepted
f1nanc1al theory—notably the efficient markets

hYpothes1s.u@; S \ef‘

H o

,’Measures used to assess the performance of one fund relatlve

“to. another vere - the Sharpe Index and the Treynor Index. The

7_; performances of the funds were also compared to the

‘pFrformance of the market proxy, the Toronto Stock Exchange

X

“ i

Comp051te 300 Index w1th d1v1dends(the TSE 300 Index) u51ng
"the-Jensen Index, the transformed Sharpe Index, and the,

“‘transformed Treynor Index.

In the second part of the analy51s,vthe relatlonshlps

o between performance and other mutual fund characterlstlcs 5;7
V'»were examlned The charaaterlstlcs con51dered were: whether
h.or not a: fund charged a sales"‘e}‘total as%ets"ratefof net.'
hvnew dep051ts, whether a fund- qua11f1ed as a reglstered ;iﬂh:lf
‘retlrement sav1ngs plan(RRSP) management expense rat1o'f )

‘“fund objectlves- and fund manager.

ThlS 1nformat1on was also used to study 1nvestor :

"'behav1our. The relatlonshlps between rate of net new L

'u"dep051ts in 1976 1980 and fund characterlstlcs and

o



R

performanCe in 1971—1975‘were investigated to determine
wh1ch of the characterlstlcs, if any,'were'usedhby’investors,

‘in the1r decision- mak1ng ' -

The conc1u51ons are: s

.. The performance measures used 1nd1cate that in ‘the "wkl

"istudy-per1od mutual funds performed statlst1ca}1y no
dlfferently than the. TSE 300 Index. R

2. When the relatlve performances of the funds in .

‘1971—19753werewcompared to their relative performances.,

inl1976j1§807fthefrankings»here unrelated or negatively‘

,related _ »
3. The volatlllty of the funds was lower in 1976-1980 than
| *1n ‘the 1971-1975 with 55 percent of the funds::
51gn1f1cant1y less. volatlle. Thls 1s in keeplng w1th
Athe 1ncrease over the decade 1n the proportlon of

flxed 1nterest secur1t1es held by the the funds{ The

Pey

'estimated B‘s of 11'fundsg hich held-portfollos
composed pr1mar11y of f1xed41nterest secur1t1es were

'found to be 51gn1f1cantly negat1ve 1n the second flve

*years, wh1ch seems to be attrlbutable to a change 1n -

| the relatlonshlp between the stock and bond markets.

. 4.. " The. returns serles have the autocorrelatlon structures

¢ . . N,

?of serles based on t1me ordered pr1ce movements. ThlS

1s con51stent w1th the conclu51on of other-researchersﬂj\

B

,that many stocks on the Toronto Stock Exchange were
' moderately to 1nfrequently traded 1n the study perlod

j5. - The best estlmate of B for a number of funds wasf'-

u )



_marglnally outperformed non RRS

‘ outperformed funds wh1ch d1d not.

percent management fee in 1971-1975 and to the fact .

;that funds

: _r1sk adjusted returns\1n their dec151on maklng _ o

'obtalnedau51ng a model 1ncorporat1ng both lagged and

» "'.'-‘(x.

. led market terms, as well as the synchronous market
- term. Thls suggests that the average frequency of

: tradlng of secur1t1es held by these funds dlffered from

the average frequency of tradlng of stocks 1n the TSE

" 300 Index.

Performance was not llnearly related to the 51ze of a .

fund “the rate of net new dep051ts, or the management

i

Hexpense ratlo. In 1971-1975 1ncome funds as a group

outperformed other funds and 1n 1976~ 1980 51gnxf1cantly

v

underperformed other funds. FunEs w1th RRSP stat\s

funds in. the flrst

five years. In 1976-1980, funds charglng a load fee

LRS-

‘uRate of-net new deposlts ;n 1976#1980,was%linearly
related to performance in 19?1-1975}'sUggesting-that
investors were behaTlng as expeCted according t0'the'

”-veff1c1ent markets hypothe51s. However, rate of net new

/

~¢dep051ts Was also slgn1f1cantly posltlvely related to_j

‘charged a Falesafee; ThlS 1s contrary to o

what would be expected 1f 1nvestors are u51ng only /

vio
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i'I._INTRODUCTION- PURPOSE AND SCOPE or THIS PROJECT

ThlS the51s descrlbes the. results of a study of the

—

:observed return behav1our of 103 Canad1an mutual funds over : ),e
:the 1nterval 1971-1980. The a1m of thlS project was- to | ‘
‘measure and analyze the - 1nvestment performance of these

v,funds 'in order’h:fvumhh:':§' ‘QFT*‘;Hj’f?

i ST ‘ N v
‘T,”{rto make 1t ea51er for pr1vate 1nvestors to evaluate
:;\a_?ﬁmutual funds as an 1nvestment.alternat1ve by prov1d1ngf
| ,*1nformatlon on past mutual fund behav1ours':

L SRR N
' are congruent w1th or contrad1ctory to current

fz;ff'to determlne whether,“ovetal%///he observed behav1ours ﬁ4~af
f1nanc1al theorles, notably the eff1c1ent markets
| *hypothe51s.u-l
f:iAn 1nd1v1dual s assessment of whether or not an’

1nvestmentals satlsfactory depends on the number, klnd and{va

: b,value of the assets he holds and hlS partlcular assessment

i;of the rlsklness of that 1nvestment.vTo reduce thlS
'?subject1v1ty,>1t/1s de51rable to use an: 1ndex that rates‘-"'

5jperformance reIatlve to some standard that 1s acceptable to

. ’/.

vjlnvestors as /a group Such an . 1ndex should also have been
'"shown to have some value when appl1ed to the observed ‘f»pvf
behav1ou s of 51m11ar 1nvestments, and be easy to measureL

ﬂIn add1tJon estlmates of the 1ndex should be relatlvely free“'“*'
________________ N
, Also of 1nterest to’ economlsts is the 1ndustry s T
'performzncé in channellng capital ‘to the. most profltable S
~economi opportunltles. A-study 'of this aspect of . L
‘ ,performance would- requ1re detailed information on. portfollo S
- ‘composition and rates of change in these portfolios, As such,fg*‘
“sinformation:is not. readlly avallable,‘thls aspect of e
71ndustry performance was not 1nvestlgated



1

H'from measurement error, regardless of the t1me of

measurement or the 51ze of sample measured |
Economlc theory prov1des a. varlety of measures that‘can
-‘be used to. study mutual fund performance but each 1s_,
”:dependent on spec1f1c assumptlons about managerlal and
,gmarket behav1our for 1ts va11d1ty That is, each is: look1ngl<'
h;at pe formance from a Narrow: perspectgve, dependlng on what
f{behav?éﬁrs the researcher concluded would lead to super1orb
fl"performahce.551nce the procass of managerlal and market ﬂ_;y*”
vq-dec151on\mak1ng is: not dlrectly observable and tﬁ%;fystems

: :are dynamfc, there 1s no reason to assume that a glven set e

|

:of assumptaons w1ll always apply Thus there 1s llttlef5

:',assurance that a. 51ngle measurlng dev1ce w111 adequately

r]those wholphoose thlS method of 1nvest1ng

- \
«td1fferent1ite one fund from another or descrlbe the.-f

. ; 'i‘
';1ndustry S\performance overall More rellable estlmates of
-f_the perfor ance-of a fund relatlve to other funds or: to a
'astandard pdktfollo are obtalned u51ng several measures that;‘
htogether pJov1dﬁ 1nformat10n on the extent to whlch the

?7funds are successful 1n atta1n1ng the economlc object1ves of-

: The IlrSt two measures used to compare one 1nvestment ,"

alternat1 e to another are the mean return and total

: ;:varlabll"

_..._...._'_—._.‘ ;

”2 How to measure r1sk is a. SUbJeCt of much debate._The e

'°<fwf1nanc1a model adopted in this study assumes that investors

‘as a. gro)p assess risk according to the total variability in .=~
‘return, 6r the variance of the expected return dlstrlbutlon,y_ﬁ-

. This is adequate if - the _.return dlstrlbutlons ‘are- : .

"fapprox1mately normally dlstrlbuted and symmetrlg

’ ‘w.;.\. v RS - . ; . .

L S S
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":returns. Useful performance measures wf

im

S -1o) these were the flrst measures estlmated For those
”flnvestors holdlng more than one asset volat1l1ty 1n return‘
f(or response to changes 1n the general economld\condltlons)

is the more relevant measure of r1sk 51nce thlS is the
portlon of rlsk that" cannot be av01ded through |
'id1ver51f1catlon 2., ThlS 1s the asset s'"ﬂ" value. It 1s 3
:est1mated by computlng the ratlo of the covarlablllty
'debetween the fund 'S returns and the returns on a market 1ndex =
'jto the total varlablllty 1n market 1ndex returns, and\thls |
:value was: estlmated for all funds as well Taken separately gl

these are not good 1nd1cators of performance because there

should be dlfferences 1n reth‘nf 1nvestors that accept ;

= hlgher rlsk should be compensate“‘”lth hlgher expected

l allow comparlson

fsof the rlsk adjusted returns of the funds.. accomplLSh

:”gthls two ranklng measures are used the Sharpe Inf’xfuhichh,grkﬂ

t

rvmeasures return relat1Ve to total rlsk and the Treynor.f'

'ahIndex wh1ch measures return relatlve to volatlllty(the'

R

'fsystematlc rlsk)

Ind1v1duals w1sh1ng to 1nvest 1n securltles may f1nd

l1'mutual fund shares an attractlve optlon because the funds,f,lf o

”pare large pool1ngs’of assets managed by profe551onals, 'wo'fh
' ’features wh1ch m1ght be assumed to result 1n r1sk adjusted

ﬂ;ylelds h1gher than those attalnable from self managed

S

'aportfollos of much smaller t al value Certalnly, 51mply

f,-{”Evans, J.. and Archer, (1968) D1ver51f1cat10n and U
“r;reduct1on of: dlsper51on- an emp1r1ca1 analy515° dounnal of A

‘,Flnance, vol. 23, pb, 761-767.



due to thelr S1ze, most funds are. able to buy and sell -
seCUrltles in- large blocks, whlch reduces transactlons costs
o ‘ -

_substant1ally, and to hold a w1de range of secur1t1es whlch

reduces risk. However such a reductlon in r1sk could be

- achleved through random purchase of a suff1c1ent number of

stocks.,Malntalnlng a dlver51f1ed portfollo 1s usually

’ classed as a form of pa551ve management of the portfollo.~a~

f

The manager chooses a target rLsk level and tr1es to f1nd

h*_»the set of " securltles that together form a portfollo of the

:'-;approprlate rlsk then perlodlcally adjusts the comp051tlon"

B ‘
fof the’ portfollo as hlS asset base and market condltzons'
vchange. Thus 1t 1s germane to estlmate how dlver51f1ed i

ﬁ

";mutual fund: portfollos were and to determlne,:iﬁ poss1ble,?

‘s;whether these levels of dlver51f1cat10n were malntalned overjt

tlme

S

’heneflt _ 9 d1ver51f1cat10n 1s achleved only 1f the ih_~ o
;portfollo is'eff1c1ent » 'When capltal markets are 1n‘;n

s f_equ111br1um .afl eff1c1ent portfollos are a/ comblnatlon of
Erthe market portfollo(the set of all assets Wthh are .
‘lexpected to return future mncome) and a rlsk free asset.vhinv

Slnce it 1s not p0551b1e to buy a percentage of all assets,}V

,-—.————-——-—-.—.——-.—— ————— I

4 an eff1c1ent portfollo of a’ g1ven varlance (rlsk) ylelds
_“returns ‘higher than any other portfolio of the same risk;
~that is; all other portfollos that yield the same return:
will be more risky, when. risk is measured by ‘the total

Belng d1ver51f1ed 1s not suff1c1ent however. Maximum

- .variability in returns. The theory:of efficient opportunlty-'tfa
. sets was first: def1ned by ‘Markowitz in: = .

L Markowitz, H. - (1959): Portfolio Selection: Eff:czent
.‘__vaensrflcatlon of Investments, John Wlley and Sons Inc., ,
‘New: York 200 pages.nsf ot v : R



feff1c1ent portfollo w1th zero dollars 1nvested 1n a

h_(for example, few of us dlstrlbute shares based on the

fexpected return from our own educatlon) m nagers,must try

to select an optlmal portfollo from the'su‘ et of assets

Z'that are f1nanc1al 1nstruments. F1nd1ng such’a portfol1o is

a complex task since the manager must not on y choose whlch

rsecur1t1es are su1table but must also determ1 e how much of

.

‘—veach securlty to . 1nclude, as both the fund s*'rand the

~

,:effectlveneSS of dlver51f1cat1on are a function of the
4_relat1ve market values of each 1nd1v1dual securlty w1th1n
bthe portfollo. If the manager is successful in f1nd1ng and S
'hxamalnta1n1ng such a portfol1o, the performance of hlS fund |
;hw1ll be no dlfferent from that of the proxy for the market
:portfollo that 1s relevant to hlS 51tuatlon.gAlthough most
ailnvestors could not afford to "buy the market" many funds_s

‘-fcould attempt to hold such a pOfthllO whlch is ex ante the

e

f‘rlsk free asset.:

| Many 1nvestors would also llke to belleve that

hrprofe551onal managers are able, through the1r expertlse, to
pearn better than average rlsk adjusted ylelds, e1ther by.-

'f-”successfully selectlng "underpr1ced"‘secur1t1es or by -

|
1

‘ﬂ:successfully predlctlng general market movements, and

’adjustlng the portfollos accordlngly If one found emp1r1cal,§=f*‘

]

ﬂfev1dence demonstrat1ng that 1ndeed some managers had
'fi;con51stently earned abnormal returns (that 1s,}had
'uﬁr"outperformed the market ) when applylng\these actlve

z[.management,strategles,'1t would contrad1ct a- w1dely accepted I



economlc theory, the eff1c1ent markets hypothe51s. Th1s.
‘hypothe31s states that at any tlme the prlces of assets 1n_
the . market "fully reflect“ all relevant 1nformat10n. That
is, all new relevant ;nformatlon is qu1ck1y and “on average,'
‘icorrectly 1ncotporated 1nto the market 5" estlmate of the
‘expected return on- an asset.‘Consequently, on average
h"expectatlons of returns wlll be reallzed and the expected,;j
dvalue of the ga1n from new 1nformat10n 1s zero. Emplrlcal“ -
'ev1dence on Unﬂted States capltal markets supports th1s |
‘.hypothe51s‘1f relevant 1nformatlon"lls def1ned to mean all
1pub11cly avallable 1nformat10n on’ the stock market company
‘]annual reports, and statlst1cal ‘data on the economy ;.iIf.a
.Canadlan capltal markets are also eff1c1ent then fund |
1managers who have access onlybto 1nformat10n avallable to E
:ythe rest of the market should not be able to outperform the'
market and earn abnormal returns . Thus the performance of-
.ythe market 1ndex 1s an appeallng benchmark for both
.practlcal and académlc reasons.;J" | |

——— e i e e e s

sFama has discussed the concept of eff1c1ency in- capltal

' “markets at length. :For example see -

- Fama, E (1970): Efficient capital markets.}a review of
. theory and emp1r1cal work dournal of Flnance,,vOl 25, pp
'383-417. : v

L ¥ comprehens1ve review of the emp1r1cal ev1dence is

‘provided in Tinige S.M. and West, R.R.(1979): Investing in
. Securities: An Efficient Markets Appnoach Addlson Wesley
‘~Publlsh1ng Company, pp. 489-520. :
’ However, if the fund manager, through ‘his pos1tlon, can

.~ ‘obtain inside information he may be able to earn windfall

'*proflts on certain stocks, since this information may not .
necessarily be 1mpounded into asset prices. It is also -
‘important to note ‘that. by chance some managers will do e

. . better than the'market, whether or not ‘they have any

pred1ct1ve ab111t1es._Such transient superlor performance is.
not 1ncon51stent w1th the hypothes1s.

e

N



SIn th1s study the market portfollo proxy used is
: Toronto Stock Exchange Comp051te 30\\Index ‘with d1v1dends,
‘and the performances of the funds were compared to thlS
index u51ng three dlfferent measures. These are the
transformed_Sharpe;Index] the transformed Treynor Index, and
the Jensen Index. | |
 Because different investors have'different needs and -
rlsk preferences, mutual funds dlffer in thelr overall
‘rlsk1ness. Thls ralses the questloni does performance
(éelatlve to the market proxy dlffer accordlng to- rlsklness
h-of the fund? Another~w1dely.accepted economlc theory,‘the
'Capltal asset pr1c1ng model states thathprices are .
A’determlned only by the volat111ty of’ the 1nvestment and the
return on'the;market portfol;o; If_true, the relatlonshlp
\'hegween:rish and return’is'linear; S0 that although returns
'1ncrease with rlsk performande should be independent of
"rlsk if the performance measures properly account for r1sk
Two related 1ssues are whether or not the observed rlsklness
.matched the the fund s stated 1nvestment objectzves ‘and
~whether or not performance 1s.related.to-these objectlves.“A
fund S stated objectlves presumably guide” the manager in- hts
“~ch01ce of target rlsk level and also help the investor
.dec1de whether the fund is an approprlate 1nvestment,.sohdt:
is useful to know how well declared 1ntentlons corresponded
‘rtto actual behav1ours.77 ,"‘ | =

Although there are 103 funds .in the sample, only 39

v'.dlfferent management groups are represented N1neteen of

- Q



' these groups managed more than one fund Since no group
should have cons1stent1y outperformed the market whether

7
-they managed one or many funds if Canadian cap1ta1 markets

are'eff1c1ent it is of 1nterest to cons1der the overall \
performance of each managing group. Thls was accompllshed by.
evaluat1ng ‘the. performance of a group s portfollo of
‘pOrtfollos" as though it were an 1nd1v1dual fund ’

Even if no management group con51stently outperformed
pthe market this does not preclude the p0551b111ty that one-
manager may have conslstently outperformed other management o
' groups. All thlngs belng equal a second conseguence of-the
eff1c1ent markets hypothe51s and capltal market theory 1s
ir"that the. "best" 1nvestment strategy 1s to flnd and malntalnv
'a well dlver51f1ed portfollo. Thus, those managlng groups
who con31stently tried to t1me the market or devoted much
‘resources to searchlng for underprlced or overprlced
securltres may, on average, have. performed more poorly than
those who adopted a more pa551ve managerlal approach due togf

§

- higher costs 1ndurred in 1nformatlon gatherlng and -
transactlng Although the management group s dec151on maklng‘
model‘cannot be readlly 1dent1f1ed on51stently poor
dec151ons w1ll reveal themselves in the performance":
'measures. |

: An 1nd1v1dual investor may take 1nto acpount fund |
’characterlstlcs other than prev1ous performance and fund Lo
manager when pred1ct1ng the_expected return on a partlcuiar |

~Vfund Some of these factors,isuch as the age and size of ‘the

A



:
fund, may influence an individual's assessment the fund's
risk}ness} Other factors,vspch as the fund's policy on
reinvesting oridistrrbuting dividend; may alter his
erpectations of returns on the fund. It iS’thus of practical .
concern to establ1sh whether or not rlsk or performance was
con31stent1y relatéd to any of these factors. ‘The fund.
characterlstlcs\that were studled 1n this prOJect are
whether or not ‘a fund quarlfled as a reglstered retlrementb
sav1ngs plan(1ts/RRSP'status), whether or not‘a fund;chargedg
‘a sales fee,lfund size, rate of net new deposits,vand |
_management e#pense ratlo . | | ,
. In eff1c1ent cap1ta1 markets whlch prov1de a. w;de range

-

'of investment opportunltles, no per51stent systemat1c
'relatlonshlps between these factors and performance are f\<
expected. Short—term effects'could be observed, howeyer; For
example; returns'could be inmersely related to percent-
management fee if a group of funds Cbn51stently spent too .
‘much on 1nformatlon gatherlng o% made too many transactlons.
However, returns 1nformat10n is publlcly avallable, so over
dthe'long.term 1nvestors would shlft capltal from poorer
performers to better performers, andacompetltlon would, force*'

—— e e i o e L

¢ This in certalnly not an exhaustive list of such factors,‘

‘\“*buq information on other factors such as policy on

relnvestlng dividends, amount’ of sales charges, ‘portfolio
- composition, and average turnover rate is either dlfflcult
to obtain or difficult to quantify or both, For.an :
v1nd1v1dua1 investor additional concerns are his own unique -
~tax situation, the nature of his portfolio, his 1nvestment_

" horizon, and his attitude towards risk. These

~ investor-specific ‘factors are not 1ncluded in thrs study
.. because of the paucity of information on the people who
' choose mutual funds as andlnvestment vehlcle. \



anagers to change 1nvestment strategy. In less deVeloped

markets, where the number and range of investment

'opportunltles‘are‘restrrcted, mobility of capital may not be
bunconstrained I1f, for eXample, there were an optimal size

of fund glven the general state of Canad1an capital markets,

overly:small or overly large funds could do worse than funds

N

of the approprlate 51ze. Th1s would mean. that perf@rmance

could also be systematlcally related to rate of new

y dep051ts, since rate of growth would 1nfluence total asset

y

.base avallable.‘There is no reason to expect any

relatlonsh1p between load charge or RRSP status, and fund '

performance regardless of the state ‘of the market, unlessg

- for some reason rate of net new deposits were-tied to one of
';ghese variables. If investors started"systematically to
~ choose .no-load funds, for. example; (which might be rational

if previously no-load aﬁdwioad funds had performed no

dlfferently) the load funds would decl1ne $n 51ze whlch

‘ mlght 1nfluence performance. Slmllarly a 51gn1f1cant change
‘>1n tax laws affect1ng the regulatlons governlng RRSP S could :
alter the relative .rates of growth of.RRSP.and nonrRRSP

funds suffiCientlyfto'bringothe size factor, if'dt-exiSts,'

to bear.

ThlS 1nformat10n was also used to test whether

11nvestors actually behave as pred1cted by the eff1c1ent

- markets hypothe51s, bx examlnlng the relat1onsh1p between

rate of net new depbslts in 1976—1980 and performance in

\ -
1911—1975.'Rate of net‘new,depo51ts-1n'the second f1ve years.’
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should be related to prev&ous performance of the fund and
inversely related to ioad*charge and managemeqt fees if
investors were informed and acting ratiqnaliy’there was no
systematic reiationehip between performance and load charge
or'manpgement expense ratio in the,first‘five years. That
is, since:load eharges and higher fees reiﬁﬁe the expected

returns to the investor, all thingg being equal, investors
should have chosen funds that were no-load aidhad

N N N \\
relatively low management fees ’. ‘ o

This dissertation isvorganized asvallows:
1. l,Chapter IT. is a short descrlptlon of thev
/fcharacterlstlcs of mut; al funds.
2. Chapter 111 is a"discusgsion of themperférmanEe‘
'meesures, and éhe methods used to estimate them.
_3.  The findings of earlier, sfmiiar'studiee of the’
 _Cahadien and the United St3ates mdtuel fund.industries
are‘briefly reviewed iJ Chaptef Iv.
-4, .;Chapter v descrlbes/the~database constructed for thlS

"study and the methodolo ies used in the the emp1r1cal

~

: analysis.’ - : : .
SRS F . .
* Admittedly, -this is a somewhat 51mp115t1c analy51s, since
other consideratiions enter into-an investor's final ch01ce.'

.Three major factors not considered or measured are the

. nature of purchase and redemption plans, the actual value of

" sales charges, and the 1mpact of taxation, However, the

effect of these factors is very 1nvestor specific, and no

‘information is readily available on those people who have .

chosen mutual funds as a form of investing. |Informatiori of -

. interest would be incomé.level, occupathn?Jage, purpose for
“investing, investment hogizon,-snd nature fof asset holdings.
- Such information could be obtained using a survey technlque

ThlS was clearly beyond the scope of this investigation.

\
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5. The results are pregsented and discussed in Chapter VI:
6. . In the concluainé chapter, Chapter VII, the overall

findings are summarized.



'11. MUTUAL FUNDS AS FINANCIAL INVESTHENTS

":hA CHARACTERISTICS OF MUTUAL FUNDS S
| Dpen—end lnvestment companles Vf havehtwo?unique~'
‘ljfcharacterlstlcs Wthh d15t1ngu1sh them from other types of‘
"f:corporatlons. A mutual fund may sell shares to 1nterested

"flnvestors at',any tlme, so that 1ts capltallzatlon changes Ly

over t1me. Also owners of mutual fund shares have the rlght

O

';fto redeem thelr shares on demand at. a pr1ce determ1ned by
‘Lﬂthe current llqu1dat10n value of the assets 1n the mutual
fund (mlnus redemptlon charges, 1f any) -

'”fd Mutual fund shares are not sold through stock BT
".exchanges, but rather are dlstrlbuted by.the funds dlrectly‘z
';;orpare sold\throagh reglstered brokers. A purchaser pays an o

“Thofferlng prlce whlch 1s the sum of the net asset value pen }*:

: ShaPe (navps) plus a sales charge'l' 1f any Net asset,

"T?ﬁvalue per share is deflned as the total assets at. current

'fpmarket value mlnus total llabllxtles d1v1ded by number of
\"fshares outstandlng Most“funds calculate thg;r navps da11y

‘and are requ1red by law 1n Canadlan jurlsd1ct10ns to RGN

“° ThlS dlscuss1on of the features of mutual funds is based

~on the material found. in: The Canad1an Securltles Instltute
5(1980) ‘Canadian Mutual Funds, 96 pages. . .- =

CRF “The" sales charge is used to compensate the sellers of the

. fund's:'shares for their. selllng expenses ‘and’ efforts. The S

.-amount charged dlffers from:fund to fund, and is usually

v

n.j'quoted as a stated percent of total value\of shares . ..
- purchased. Most funds have a regressive ‘scale for this .0

DR

- charge with- percent declining with value of purchase. ‘Most

”funds collect this fee when' the shares are purchased, but
~ _some collect it in 1nstallments and others deduct the charge’
when” the shares.are redeemed..A no-load" . fund is one thatv,v.
f;does not collect the a sales charge. ‘ SRR



,of excess cash to 1nvest

T

A - :_> ) : Wl

'calculate th1s value at least once pet month.,The redempt1on,

prlce 1s the most recently calculated navps mlnus any

(‘

redempt1on fee and sales charge,ylf any
The potentlal economlc beneflts of 1nvest1ng 1n mutual
funds were noted earller (the reductlon 1n transactlons

costs from econoples of scale' the level of d1ver51f1cat10n

~tlatta1nable"and ‘the alleged Sklll of profe551onal managers,‘
'”uthe sub]ect of thlS dlssértat1on) However mutual funds e
’ ;'also prov1de a number of flnanc1al serv1ces wh1ch also
";contrlbute to thelr appeal as an 1nvestment. Most funds;}l'i
:offer a’ varlety\of purchase and redempt1on plans,,lncludlngk

faccumulatlon plans and annu1t1es, whlch prov1des fﬁex1b111ty

R

"for the 1nvestor. The rlght of redemptlon allows an’
:1nd1v1dual to convert hlS 1nvestment to cash relatlvely-
.:T_qu1ckly,‘should the need ar1se, and often'more qu1ckly than
'Alfother 1nvestments of 51lear potentlal return (such as real

iestate or art work) open to holders who have llmlted amounts

(.)vv

Most funds target thelr marketlng efforts on 1nvestors

‘twho are seeklng a relatlvely safe longer term method of

,faccumulatlng capltal 1n the securltles markets. These funds
Ll ; IR
typlcally choose the components of thelr portfollos from the'

-

1hwhole range of secur1t1es avallabIe, w1th1n the llmltS
E 1mposed by law or. by thelr charters. Thus they stress the .h“
77fbenef1ts of d1ver51f1cat10n and of superlor manager1al |

.l,pablllty HOWever a number of funds do spec1allze in ;;yv,

170

h'glnvestments of a 51ngle type or 1n a spec1f1c geographlcal

BRI
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~region' or in’ a 51ngle 1ndustry.‘For example, the Royal

| 1Trust fund spec1allzes 1n mortgages, and the Goldfund

:;nvests at least 50 percent of its: assets 1n gold bull1on or.

“1n secur1t1es of compan1es dlrectly 1nvolved 1n=the world _"

i

:gold m1n1ng 1ndustry In some cases,.thls spe01allzat1on

‘:makes the fund very speculatlve, and can 1ncrease rathér

b';than decrease thel;nvestorvs rlsk. desplte the broad asset -

1base. ju’f

Mutual funds are an 1mportant segment of Canadlan

.rf1nanc1al 1nst1tut1ons as shown by the total assets held

“'l'durlng the 1nterval of study The relevant flgures f? (1n
i'fcurrent dollars) are g1ven 1n Table 1 ;along w1th data aboutj;*
' '.the comp051t10n of the fund portfollos. However, 1n thls:h

*1‘iinterval redemptlons exceeded sales 1n every year except

Vr1980 for funds belonglng to the Canadlan Mutual Funds

rel

lAssochatlon ?i; but the annual personal sav1ngs rate 1n

'f{_Canada rose from about 5‘5 pertent 1n 1971 to 10 5 percent

1980'{ so the popular;ty of mutual funds as an

1?;and other assets (mostly bank dep051ts, mortgages and “5

"rshort term notes) constltuted roughly 11 percent of assets

:'fund portfollos.-f»"‘

Bank of Canada(1982) Bank of Canada ReVIew' January |

The Canadlan Securltles Inst1tute(1980) Canadlan Mutual .

:fFunds, p. 70. - ,

. ‘4 Jarrett,J. (1980) Why Canad1ans Save more than Amerlcansﬂru
’V_The Canadlan Busrness Revrew, Autumn, PP 37-40. :

l']7*1nvestment ebbed dur1ng this perlod Note that 1n 1971 bondsf‘[

””:ejheld In 1980 these assets formed about 40 percent of mutualffﬂ

ko4 .
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‘Table 1 Holdlngs of Canadlan mutual funds

(1n m1111ons of. Canadlan dollars)

‘g:a'aﬁ- lsf . C.r .f'd,n .“e : } ;f\"ﬂ_g 'g‘:;h‘a:"fj? -
. . o . R . ; K L D Q'

0,023 0,017 0,066 = 1,431 ‘0;966 0,058. 0,126 “.2,688 - 1970"
. 0,017- 0,020 0,068 1,564 1,138 0,014 0,288 3,109 1971

"r0;012‘¢0,024»0,09l 1,776 1 0685”0}015 0, 383’*3;369' 1972

07008 0,025 0,118 1,576™'0,601 0,010 0,544 - 2,882 1973

0,016 0,028 0,119: 1,135 0, 357_90,027,0;606_«2,287’"1974;*“‘
0.022 0.044 0,149 1,254 0,500 :0,014° 0,703 2,686 1975

0,051 :0,050 0,140 . 1,204 .0,533 0,028 0,799 2,784 1976
0,067 ., 0,050 0,161 1,129 0,431 - 0,030 1,182 3,050 1977 .

”0;084.,0;064‘0;179‘ 1,178 70,558 -0,037 1,652 3,752 1978

‘ '0 143 .0,051.0,180 .1,371 0, 738~ 0,071 1, ?33;'4}287:f1979 o7 o

"o 25407072 0;157; 1i758*‘1 1344;0;094 1,616 5,087 1980

Government of Canada bonds . S

fBonds ‘and notes of other levels of government
Corporate bonds i S il :

: Canadian, équ1ty 1ssues , :

:_forelgn equ1ty issues ?f.ﬂr

: other foreign-assets,K = = . R T T T T
: other. assets, mostly mortgages, short-term notes and cash . -
. TOTAL . ‘ P | BT T PR B R
-#year R

m-wwm Te) "

g VO
.

1 . SOURCE: Bank of Canada(1982) Bahkfof“CahadafReyiew;f e

4;.January

t".

w’_ﬁ*;-'

B. RESTRICTIONS ON PORTFOLIO COMPOSITIONS j"“

Although presumably fund managers strlve to obtaln as

3’f}hlgh rlsk adjusted ylelds aS pOSSlble on the1r POthOllOSI_J

'31n order to attract new 1nvestors, certaln restrlctlons may'vj’
;force them to choose portfollos that are not optlmal

haccord1ng to economlc theory Some 51gn1f1cant constralnts_“
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jlmposed by regulatory bodles.’?ﬁthat inflyence investment hj -

dec151ons ares

-

.1; 'ufunds may not borrow for leverage purposes, nor may

';they short sell securltles-

¢ : e

'VQ:Lg no more than 10 percent of the assets of a. fund may be

.held in the secur1t1es of a 51ngle 1ssuer-"n-

‘b,13t:'1no<more than 10 percent of the assets of a fund may be

commltted to optlons, and no: more than 5 percent may bevh
"pcomm1tted to warrantS"”'"l
| i-4y§;:mortgages and bonds may be held 1n unllmlted amounts

;prov1ded that the fund holds llqu1d assets 1n amounts h‘x

"qfsuff1c1ent to meet the m1n1mum levef spec1£1ed in the'

'b“Natlonal POllCY statements of Canadlan securltlesf@f:‘t"

Qcommisslons-f"’ ol

PRPRE

”wa.f“ffunds may not purchase commodltles or unauthorlzed .

R

In addltlon to belng constralned by laws and secur1t1eshl7

’"regulatlons many fund managers are. constralned by artlcles L

‘",1n the fund s charter or trust 1nstrument Examples are ..

___________ l‘.‘—""——'—

s ThlS dlscu551on is based on the Ontario Secur1t1es Act ofpz'

j1980 Securlt;esqregulatlon is .a- provrhc1al respon51b111ty
- in"Canada, so ‘laws may-be slightly different in other
-f'prov1nces . The’ author1ty to. adminigter. securltles acts 1s
" usually- delegated to a provincial securities comm1551on.

. These commissions have.from time to fime issued National:

“';Pollcy Statements, governlng ‘the activities of mutual funds,’b
“which in effect have . the force of law.- ‘Over- the lnterval of

. study a number of statutes.were ‘revised and policy:
- statements modified. No attempt is made here’ to. descrlbe. L
' these changes other than to note that most of these changes=ﬁ¥~

.were directed at andard1z1ng selllng ‘methods, - improving s
_ . the information content of qUarterly and annual reports, andi*
gg'lncrea51ng he investor's: protectlon agalnst poor or R
gifraudulent nagement practlces. ,



#‘-restrlctlons onlpercent of forelgn assets held vand
v“restrlctlons on prOportlons of dlfferent securlty types
For large funds in partlcular,bthese'constraints areil‘ -

‘;magnlfled by the llmltatlons of the Canad1an cap1ta1

‘ dmarkets.gFlrstly there are relatlvely few really large

Canadlan corporat1ons in. some 1ndustr1es, whlch reduces the

v.poss1b111t1es for dlver51f1catlon. For example, as of .».'k‘\

I 7

;:',_December 31, 1980 textlle manufacturers accounted for 0 25

npercent out of 100 percent in the Toronto Stock Exchange

'_Comp051te Index and no plast1cs manufactur1ng f1rm was among

the 1argest 300 companles._Thus a fund manager may not. be: A

'*f{able to purchase stocks from all 1ndustr1es or may not be

:ffable to purchase the quantlty of stock of a 51ngle 1ssuer
'.ithat f1nanc1a1 analy51s 1nd1cates optlmal Also, there are.
5comparat1vely few 1nst1tutlons(dealers and brokers) w1111ng
b,and able to engage 1n large h}ock traées, so the fund
hﬁmanager may not be able to purchase or’ sell large blocks of_

f?shares at the most benef1c1al t1me (espec1ally 1f otheri;;v

‘7“1nst1tutlons want to! make the same type of transactlon w1th

"»glthe same stocks) or may have to resort to buylng or selllng

q'rshares in a number of smaller transactlons, 1ncrea51ng ‘the

"fcosts, to attaln the de51red portfol1o comp051tlon, Thus,_ll
for both of these reasons,_smaller funds may haveba
_;hcomparat1ve advantage 1n that the managers of these funds
"'may flnd a- w1der cho1ce of 1nvestment opportun1t1es fgxuify:f”“

favallable tO them, Lo

R
/

Yo
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f N
Offsettlng th1s potent1al advantage 1s the potentlal
:for 1arger funds to beneflt from econom1es of scale.vIt may
T'be "cheaper" relatlvely to manage a 1arger fund lf; f. 4
._example, the larger fund can reduce transact1ons costs by
\‘buy1ng or selllng secur1t1es in larger blocks.,Also 1f theh
cost. per un1t of 1nformatlon gathered is the same for smallf '
vl”and large funds, the larger fund w1ll need to’ spend
: proportlonally 1ess. Thus, smaller funds face constralnts E
-.too, 1n the 1nformat10n market and’ through the fact that
‘transactrons areacarggedvout by_agents,vho charge varlahlei':
'feesr i,?; S | o B A e

AN ‘ , . . .
The 11m1tat10ns of Canadlan capltal markets are

flllustrhted in relevant statlstlcs fromrfhe Toronto Stock

L

/

RExchange ‘;‘Whlch are presented in Table_2 espec1ally when,'”

_;these stat1st1cs are. compared to 51m11ar statlstlcs for the'

'.cNew York Stock Exchange{ reputed to be the most

”gvfwell developed stock,market”*h tHe worid and the reference w“-

"'?market for many studles of Un1ted States funds. For example .

B

:Lin J978 flgures for the New York Stock=Exchange v? were,7"
1‘l:ff number of companles 1581-‘ - ”‘ | | ‘vh‘”

'y_Z;_ﬂitotal quoted market value—$1288 bllllon oflvhiCH'$8281ef.
“Hfb1111on was equlty 1ssue5'“f | ‘ RS
.:;Sfi} total shares outstandlng—zd 8 blll1on°'d. :;‘ /
'gaé;;ofpercent of total tradlng in blocks of over 10J000

e e i s e e e o e e

:f“Toronto Stock: Exchange(1980) Toronto Stock Exchange

'ﬂ'ReVIew, .December. ‘and Toronto Stock Exchange(1981) Toronto

-+ Stock Exchange Revrew, January. -
R New: York ‘Stock Exchange01979): 1979 Fact Book' 78 pages. S
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\\ Table 2. Statlstlcs on the Toronto Stock Exchange L

i
[

\\b hffc ';d . e

a umber of companles llsted
b
o
(

over .

’27,6"

' n :

: total quoted market value ($b11110ns)
¢ total quoted market value‘panadlan ‘based companles‘
(¢billions) . '
~.d: total shares" outstandlng (b1lllons) ‘
e: total shares outstandlng Canadian based companles
~ (billions) ‘ x
- f: percent of total tradlng on all Canad1an exchanges 1n
‘orders. of $100 000, and over ‘ '
g: percent of total tradlng on TSE 1n orders of $100 000 and

31.1

37.5 .

y
. \‘,\

h: percent of TSE member equ1ty bu51ness from. all.

1980 ‘ . L
year' d' "f_, ‘j’.

SOURCE Toronto Stock Exchange(1980)

;ReVIew, December. = . )
f,‘Toronto Stock Exchange(1981) Tononto Stock Exchange Revxew, :

1981,

January.

~ Toronto. Stock Exchange(1981) Fact Book

“institutions, including banks, imsurance companles,
~funds, mutual: funds, and non- proflt organizationsi mutual. -
. funds -accounted for 2. 17 percent 1n 1979 and 1 76 percent 1n}f“

=y g

;f ‘ :g' h i
905 227.1 56.9  '8.,0° 4.6 24,0 22.5 44.4 1976
885 234.0 62.3_ 8,2 4.6 25,6 24.3 45.5 ‘1977 .
821  256.0 79.4° 8,1" 4.8, 29,1 29.1 43.8 1978
0799 325,6 112.6° 9.3 '5.3 29.7 30,9 41.6. - 1979:
799 S 444.7 139.4 11.5 6.6 1980

pen51on

Tohdnto'5t0ck ExChange

_Shares;'ZZ 9 percentf |

12

'A final, very 1mportant constra1nt is the need to .

2

S

' N

‘;portfollo erthS target'ﬂw=If,hls:estlmate of‘rate of

'»hls judgement of what constltutes a. properly dlver51f1ed

"Jmalntaln suff1c1ent reserves of cash to meet predlcted rates,¥~
>_of redemptlon. The manager may feel the need to hold more .

.mshort term paper and bank dep051ts than he would 11ke glven

-
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-fedemption-is incorrect, it could prove costly, due to lost
returns or to having to sell securities at a reduced pricef‘

~in order to obtain.needed cash to meet shareholder demand.



1. MEASURING PERFORMANCE.

a

. R
' For reasons noted in the first chapter, no single

 measure is used in this study to evaluate mutual fund |

“performance. Rather, a set of. measureS‘is'used to examine

a

'1nvestment performance from several perspect1ves, 51nce both

investors and funds dlffer w1dely in. the1r economic goals

'”,:and behav1oursm The-aspects-that are of 1nterest are:

the- stablllty of a fund S rlsklness over tlme and the
y .
relatlonshlp between rlsk and stated object;ves-

the ablllty of a fundfs manager to minimize rlsk'

. through diversificatione w1th1n the constra1nts 1mposed

RS

by law, charter of 1ncorporat10n, and market SR e

condltlons-

.'vthe ablllty of ‘a fund s manager to buy undervalued and»

°
IS

sell overvalued securltles,

‘the ab111ty of a fund 'S manager to predlct general ‘{

»economlc changes and adjust the portfolLo accordlngly,-

-

"_the relatlonshlp,_lf any, - between a fund s performance

and characterlstlcs of: the fund unrelated to risk and
- g : S~

yield. = 7o o

Ideally the performance measures could be used not only to

B

rank the funds, but also to 1nd1cate absolute differences 1n

performance Whlch could be tested for 51gn1f1cance

‘.\ .
The measures of. rlsk are the total var1ab111ty in a -

fund s returns and the fund s B value. One” measure of

d1ver51f1catlon wh1ch ig- used ‘in thls 1nvestlgat10n is the

ramount of var1ab111ty11n fund returns explarned by.the

Lo



variability in market proxy returns. Two generally accepted
_indicators’of-relatiVe per formance are .the Sharpe Index, and. -

'ithe Treynor- Index. Three‘statistics used to~compare

absol tely the performance of a fund and the performance of
the QSK}et proxy are the transformed Sharpe Index the A |
'transformed Treynor Index, and: the Jensen Index BecaUse all .
of the measures are derlved from e1ther capltal market -
theory or the capltal asset pr1c1ng model, these two
theorles are brlefly summarlzed to help clarlfy the loglc‘
behlnd the measures '*. . x )
yNotat;on o ’ , L L. f??uy' 'gff -?”

| Some of the'dichSSions'of‘the theory“and the

LS

'methodoiogies include«yariables which Should be double L,

“

subsc1pted for mathemat1ca1 prec151on. However to 51mp11fy‘5
- the dlscu551on; subscrlpts are only used 1f~necessary for :
clearness. "The” symbols used 1n thlS study are deflned 1n

'Tahle 35A‘ ) o ~f-h, ' ’:. \

,A. CAPITAL MARKET THEORY R o : \_
& ‘ A L. . v' ) . ‘& . -

Accordlng to capltal market theory, if-the?market is in
equ111br1um, the expected return 1n a 51ngle holdlng perlod

-on an eff1c1ent portfolio 1s llnearly related to total r1sk

"* This review is not 1ntended to be a Full explanatlon.

More. detailed descriptions are found in Copeland, T.E. and J. F
' Westont1979): Financial Theory and Corporate Policy,

Addison- Wesley Publishing Company, 618 pages and .

© Tinig, S.M. and West, R.R.(1979): Investing .in Securltles

“An Eff icient Markets Apppoach Addlson-Wesley Publlshlng
Company,w612 pages.’



'N: total number of funds in the sample, for -

“ulx): populat1on mean\of returns on portfolio x;

Table g; Symbols used in this study - -

-

-=1 \2,00-,‘nv,..‘-N; . . o ?

T; total number of monthly observatlons, t=1,2,..,t ,:;,T;-/
‘ t not 1nd1cated unless needed for extra clarity;
X:'a rlthmetlc average of observed returns on portfoelio x-'
that 1s ‘the sample mean of observations; '

1
k‘ y / 4

s(x): standard deviation .of returns over time for portfollo
X sample standard deviation;

s(x): true standard devxatlon of returns for portfol1o x-'e

populatlon standard dev1at1on-_

navps. observed. net aSSet value per share at the begtnnlng
' of month t, for fund i; o~ - .

v ~N '
~d: sum of d1v1dends and capltal galns pa1d by fund i in

~  month t; L Ny
S , . .
N

;rt:'observed return on fund i. in'month t4 : \x\

L re observed excess return in contlnuously compounded form .

,for fund i in month t;

lmktﬁ return .on the market portfollo in a 51ngle perlod t

- \1»

mpo. observed monthly ‘return on the market proxy in month t-\*;{

M, 2 observed excess return on the market proxy 1n
. cont1nuously compounded form 1n month t; ;
. / .

m,:,observed excess monthly return on the market proxy led

one month

mL,:'observed excess monthly return on the market proxy

'\i\ - " lagged by one month
: blmz

- :vobserved excess monthly return on- the ma ket proxy
' ,lagged by two months ”sit o B o T

/s

rft?lreturn on a r1$kless asset 1n a 51ngle perlod t-

rf: observed return .on proxy for a rlskless asset 5n month
t; o N N '
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B: true systematic'risk for fund i;
.Bb: estimated systematic risk for fund i;
JN: true Jensen measure for fund i;

CL , : L
jn: estimated Jensen measure for fund i;

| SH: true Sharpe measure for fund i;

ure foﬁ.fund iz N

, \\)/ ‘ N I

ghm: transformed Sharpe measure for comparing the
performance of fund i to the’ perfoKmance of the market

Proxy;

sh: estimated Sharpe meas

"

zsh: standardlzed transformed Sharpe measure;
TR: true Treynor measure for fund i;
tr: Treynor measure as trad1t1onally estimated for fund i;

trr:'rev1sed estamate of Treynor, measure' . ) B
trm:'transformed Treynor measure for: compar1ng the

performance of fund 1 to the performance of the market
"proxy; o N ‘

ztr: standard1zed transformed Treynor measure;

p:restlmated autocorrelatlon for fund i,

o A - . 3

through the follow1n9 relatlonshlp . ,
B(PL)=rfe+(B@mRe)-ret] X [s(?{:)/s(mkt)] R
“That 1s, the eXpected return on ‘an eff1C1ent portfollo is

“equal to the return on a rlsk free asset, plus the produtt

of the. return prem1um on_the- market/and the ratlo of

L2

standard dewéa%ron of the returns on. the _fund- to the ’

r .
standard dev;atlon of the returns on the market portfollo.

Thls relatlonshxp was f1rst developed by J. Tob1n and is
presented ‘in: : ‘
~~ Tobin, J.(1958): L1qu1d1ty preference as behav1or towards
" riskyp Rev;ew of- Econoptic Studles, Vol 25 - pp.65- 86. ¥

' AN . .

[

-

- RN o Lo -
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B. CAPITAL ASSET PRICING MODEL
The capital asset pricing model was independently
introduced by Sharpe*® and Lintner®' and states that if the
market is in equilibrium, the expectéd one period return on
. a risky security or portfolio of securitieshis equal to the

return on a riskless asset plus the product of’the
security's‘systematic rrék and the difference between the
expected return on the market portfolio and the return on a
risk- free asset ??, where systématic risk is that portion of
an asset's total r1sk that is hlghly correlated to overall
changes in economic activity. Algebraically:
E(Ft)=rft+B[E(mKt)=rft].

‘where .
' B=COV (Tt mkt)/VAR(ﬁit) for all securities or
~_portfollos i=1,2,...,n. L

12y : C

Ty e

_ The characteristic line, and the systematic risk, for a

4l ‘

ke e s o A o e

2° Sharpe, W.F. (1964) Capltal asset prices: a theory of
market eQUlllbrlum under conditions of risk; Journal of
Finance, Vol. 19, pp. 425-442,

7 Lintner, J. (1965) The valuation of risk assets and
selection of risky investments 1in stock portfolios and
capital budgets;. Revrew of Economrcs and Statrstlcs, Vol.

47, pp.13-37.

2szo assumptions that underlle the capital ‘asset pri¢ing

" model as described -are that investors may borrow or lend any
amount at ‘a risk-free rate and that investors may short-sell ’
as they wish.

Black proposed an alternat1ve version of this model ‘in
which he postulated that when borrowing and lendlng at a
risk-free rate is restr1cted but short- selling is ‘allowed
the expected return on any asset is'a linear combination of
the return on the market portfollo and the minimum variance,
zero-beta portfolio. For a-‘discussion of’ this model see
Black, F.(1972): Capital market equilibrium with restricted
borrOWIng, Journal of Business, Vol. 45, pp. 444- 455 :
‘The Sharpe-Lintner version is the more w1dely accepted. The
definition of asset volatlllty 15 the same . 1n both models,

© . X =L



j*Other models for the character1st1c l1ne”

175.
j“;"Merton,,R (1973) An 1ntertemporal capltal asset pr1c1ng
,model Econometmca, Vol ‘4 ppt 867-888. -

‘a
o [

mutual fund i can be est1mated‘w1th“brd1nary 1east squares

'"u’regress;on technlques from t1me ser;es data u51ng the

.‘,. B
)

' vfollow1ng r1sk premlum ver51on of the emplrlcal model.We-
" o . N ‘

?{Z rf a+B(mp5—\rf)+e.

13The coefflc;ent of determ1nat10n of thlS regre551on 1s ‘an -

_'estlmaﬁe of the d1vers1f1cat10n of the portfol1o relatlve to

i

o
' the market proxy, 51nce 1t measures the amount of
”ﬁ:varlablllty 1n portfollo returns explalned by the

S ‘var;ablllty in market proxy returns.-

ThlS model can be estlmated usang returns as observed

y‘or the returns can be | converted to the contlnuously

A&.

_dcompounded form by taklng the natural logar1thm of one plus
f;the return Th1s log llnear ver51on 1s used for two reasons'

"]}g“ 1f returns are measured over perlods longer than days

-

the return dlstrlbutlon is. better approx1mated by a

IS R R R i

rlognormal dlstrlbutlon 3’;‘3

”}:2;_nyerton E* showed that 1n equ111br1um, the one perlod

"capltal sset pr1c1ng model can be extended to “-'
it multlperlods 1f tradlng 1s contlnuous by subst1tut1ng
“fthe contlnuously compounded rates of return for3 S

"V,Observed dlscrete rates of return.‘if“

The t1me serles regre551on model can produce rellable‘

a

V"festlmates of « and B only 1f the B of the fund remalned

L3 Copeland TJE. and Weston, J.F, (1979 FlnanClaI Theory |

and. Corporate Polrcy, Addlson WesleyﬁPubl1sh1ng Company, p.;pl
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//

o relatlvely constant over the hlstorlcal perlod observed

ﬂfHowever, 1f a portfol1o manager was su0cessfu1 1n t1m1ng thef;j

‘»movements of the market‘as a whole the B wgéld have changed

/ . ‘ B
as - the manager adjusted the portfollo comp051t10n f to\
' 2

-compensate for changlng condltrons. Ingfact when returns |

are b1var1ate normal 1f the manager was completely

‘successful and was able to adjust the portfollo relatlvely e

fqu1ck1y, the 11ne would be concave upward twlth the slope off

i:'the curve belng greater w1th larger market premlums and

¢.

;smaller for small or negatlve market premlums. If the

~.

'*n:manager were systematlcally unsuccessful the llne would bei}h

‘_convexly curved If he had attempted thlS strategy by

7

O e o i — e S —— —_—— S it Tt ot

'factlvely and frequently changlng portfollo comp051t10n the

'%true relatlonshlp could be best flt by any complex model 1n ;

' 2.

-_f‘5 Also, the estlmates w1ll only be unblased and eff1c1ent
o if the assumpt1ons underlying the ordinary least" squares

':;method are applicable to the’ partlcular returns series belng:
- studied. Brlefly the: method ‘assumes that the error: terms- . -
(the residuals) are 1ndependently and’ 1dent1cally ' RO
distributed w1th mean zero and a constant. ‘variance, The set o

h,of explanatory variables is ‘assumed to be’ correctly-

3 specified with each’ explanatory variable: having-a slngular

ndlstr1but10n€ ‘The consequences: of violating these

assumptlons are outlined in Wonnacott, R.J. and WOnnacott

. T.H.(1979) . ‘Econometrics, Second Edltlon' John Wlley and

Sons, Inc.: New York, 580 pages..

" 26 The B could-also change if the'manager adopted a-

"do- nothlng" strategy, because the relative market values of"

- the component securities (on which-the portfolio B depends)-

. “would change with changing economic conditions. However ...

-

_Blume showed that while the B's of individual stocks tend to_v
regress’ towards 1 00 the B s of portfollos tend to bef-y -
stable iné

f'Blume, M, (1971) On the assessment of rlsk dOurnaI Of :
. Finance, Vol.’26, pp 110, L e e
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1

' gbetween these two boundary 11nes. Treynor and Mazuy 27 used
I :

the follow1ng algebralc«model to test for successful t1m1ng

-~ . e

:'act1v1ty

(ft rf) a+B(mp°~rf)+y(mp°—rf)’+e.

A statlstlcally 51gn1f1cant Y 1nd1cates that the

characterlstlc l1ne is a nonllnear funct1on of the market
'”premlum.'
» when a portfollo s cparacterlstlc llne is estlmated

the capltal asset pr1c1ng model

'from t1me ser1es data usﬁ,f
: S e - ' _
“1t is also assumed that the prlces used 1n calculatlng the ”»

A

‘.ireturns ‘on the market proxy and on the portﬁollo reflect the:3

| fcmarket =y most recent judgement of the value of the stocks

%

‘;_from whlch these portfollos are composed However, when

;secur1t1es are 1nfrequently traded prlces may reflect

"1noncurrent 1nformatlon..F;sher v5 dlscovered that the

-;_;;;____l_;t_;___ : o T_L‘

Ciea Treynor,. J. and Mazuy, "11966)'”Can funds‘outguess'thejff

~market?y Hanvahd Bus:ness Revrew, Vol *JulyeAugust' pp. . -
©131-136. SR

. 7% Kon. and Jen dlscounted thls method for checklng for

"i.blmlng effects and -suggested that the use- of switching: g
“rregre551ons would be more: appropr1ate. A dlscu551on of thls »
“is found 1n-- '

~ “Kon, ‘S.J. and Jen, F. (1978) Estlmatlon of the ‘time- vary1ngt

-systematlc risk and performance for. mutual fund: portfol1os'\n
7+ .an application of sw1tch1ng regre551on5‘ douﬁnal of Flnance,5
““Vol. 33, pp. 457-475. L -
: Fab0221 and’ Franc1s used a two regre551o s model to j“ PR
. test . for. t1m1ng activities in: , L
- Fabozzi, F.J. and Francis, J.C. (1979) Mutual\fund ,
- systematic risk for bull and bear ‘markets: an empirical
.‘exam1natlon'-dournal of Finance, Vol. 34, pp. 1243-1250. :
Recent.work by G. Barone- Ade51<personal communlcatlon)'f

. “indicates that thejpresence of a guadratic term in the .

f*characterlstlc line can “be. caused by cé- skewness in the =~
]secur1tyls and the market proxy s returns.. ' ‘

23 Bisher, L.(1966): Some new stock market 1ndexe5° dournal

—of: Bus:ness, Vol 39(supplement) pp 191- 225 ‘ o _
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xexplanatory power of the regre551on equatlon and the mean
.value of B est1mated from value—welghted indexes tended to-
| rlse as the time between prlce measurements 1ncreased His
>3gexp1anatlon for th1s was. that the quoted values of any 1ndexf

'Efor portfol1o constructed from secur1t1es whlch do not all

.

,:trade w1th the same frequency w111 be an average of the
'Htlme ordered values of the shares. Schwartz and Wh1tcomb
1hshowed that the f1rst order autocorrelatlon of a series of
‘freturns from such an’ 1ndex w1ll be p051ﬂ1ve, and that
_ire51duals from regre551ons of 1nd1v1dual assets on-: such an
Hlndex w1ll be negatlvely autocorrelated In a. subsequent
‘v_study these authors f found that for common stocks‘
°e'negat1vely autocorrelated re51duals are typlcal for
"ameasurement 1ntervals longer than 20 days Qhey noted that
quch behav1our would be observed for any serles for whlch\x\
itthe measured value of the prlce and thus the returnsdld not
hreflect the most current rnformat1on,'whether due to o
'1nfrequency of tradlng, 1nterference of market makers. f[wf3
;f"delayed response of 1nvestors 1n adjustlng the1r portfollos.:
7*rfIf suCh negatlve autocorrelatlons were observed for
:qiportfollos, such as mutual funds, they could even be due tox

‘ljthe adm1nlstrat1ve procedures practlced by the fund :1f the::

‘dmeasurement 1nterval were too short Fundsndovnot‘ S

——.—.————————mﬂ-—_———

3 Schwartz, R.A. :and Whltcomb D K. (1977a) The

time~ variance relatlonshlp ev1dence on autocorrelatlon in

- common 'stock returns; dounnal of Frnance, ‘Vol. PP. 41-55..
27 Schwartz, R.A. and Whitcomb, D.K.(1977b): Ev1dence on thehg

" ‘presence and causes of serial- correlat1on ‘in market ‘model - -
' ‘,VreSIdualS' Journal : of Fmance and Quantltatlve Anaiysrs,-
lvVol 12 pp. 291—313 L . SR
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dnecessarlly recalculate navps dally or even weekly nor on
'hlthe dates correspondlng to dates when the market proxy is
measured >1f the 1nterval 1s longer than dally Thus, - some‘
“non synchronelty would not be surprlslng | |
li Dlmson. : used these results to demonstrate that B

estlmatesvfrom monthly data for 1nd1v1dual securltles are"
'lseverely blased when frequency of tradlng 1s dlfferent fr@m
hﬂthe average trad1ng frequency of -the components of the
"market 1ndex, and developed a model he termed the P
aggregated coeff1c1ents" method for est1mat1ng B The model
hstates that the ﬁ can be estlmated by taklng the sum d& the
hﬁregress1on coeff1c1ents from the mult1ple regre551on of |
»Qstock returns onto precedlng, synchronous, and subsequent
tmarket returns.‘That ?s, algebralcally ' |

(ft rf) a+ +y,(ﬁb-;—rf)+

"“—rf)+ya(mp;—rf)+ +€ﬂiﬁr5-
’mThe number of lagged and;led terms 1s determlned

"”arb1trar11y, although aniexam1nat10n of the cross sectlonal .

‘7.var1ances in the ﬁ 8 forgeach perlod can prov1de an

:Jlnd1catlon of the number_needed to ellmlnate the b1as, since.

s

'Vh‘fthe lagged or. led terms only contrlbute to the est1mit¢)of B'*

'Yf"as long as- thlS cross sect10nal varlance 1s statlst1cally

‘=d1fferent from zero.'4

If a share 1s traded less frequently than the market

"vthen lagged terms are of much more s1gn1f1cance than led

R Dlmson,.E (1979) RlSk measurement when’ shares are:v
~subject:to infrequent. trad1ng, dounnal of. FlnanCIal
""-,Economics, Vol 7 - pp. 197- 226 N :
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‘:terms and thevreverse 1s true when the components of the;f
"fmarket 1ndex are on average traded less frequently than the
;share; Thus it follows that 1f on average, the components"'
f‘of a portfollo are. traded less frequently than the y

b’_components .of the proxy, then for a regress1on of the

. portfollo returns on the proxy, lagged terms w1ll be -

1mportant. Conversely 1f the portfollo 1s traded on average‘.}
vmore frequently the 1ed terms w1ll be 1mportant .
From the results of Schwartz and Wh1tcomb th1s model
qfcan be generallzed to be used for any set of returns whlch
‘]jare expected to reflect nonsynchronous market movements,:hF‘i”
'iwhether the cause 1s 1nfrequent tradlng, slow reactlon t1me
viof'lnvestors, or nonsynchronous measurements of the returns

and the market proxy For out of date prlces such as 1s

‘rp0551b1e for mutual funds (assumlng no dlfference 1n average

V"Ltradlng frequency 1n the fund and the proxy) ‘only lagged -

R terms would normally appear in the flnal estlmate of the

; "_C'.} PERFORMANCE MEASURES

{characterlstlc 11ne.; c '7“°“” - .'T**%/?

i

Y

The Jensen Index _“'
If the capltal asset pr1C1ng model 1s valldland markets
o are eff1c1ent then the 1ntercept term in. the premlum f_“‘

'Tver51on of the fund 'S characterlstlc llne should equal zero;
e ST T e e e T e T g



: vJensen 33 reasoned, then, that thlS 1ntercept term could be
::used as a method of asse551ng a manager s success 1n
‘selectlng securltles .w1th values 51gn1f1cantly greater thanfh
f Zero 1nd1cat1ng superlor performance and values
”51gn1fldant1y less than zero 1nd1cat1ng 1nfer10r' \

".performance. The algebralc expre551on for th1s measure 1s- o

X,
o

©aN=ule)-glum) 1.
.Est1mat1ng the Jensen measure
' The best estlmate of the Jensen measure 1s obtalned

:"from the estlmated llnear characterlstlc lrne.-That 1s-

: ]n a‘r Bmo.", . |

“The null hypothe51s Y .“" s c_'l‘ﬂ~1'\

can ea511y be tested u51ng the\t'statlstlc.,: ) e
In- calcula%ing jn it 1%”assumed that the B of the

h‘:oortfollo was conStQQt over.éﬁe 1nterval of observatlon.&

, That 1s, 1t is assumed that the manager made no. attempt to"

”-t1me the market Grant ‘,showed that 1f the manager s

'_0

i"lsuccessful 1n hlS t1m1ng act1v1t1es, the estlmate of thefm
hJensen measure w1ll be downward blased |
There 1s also ev1dence that th1s measure is not
:completely rlsk adjusted but the emp1r1cal ev1dence on the o

'amount and dlrectlon of thlS b1as is confllctlng. Black

o Jensen,l' (1968) The performance of mutual funds 1n the
'_fperiod 1945~ 1964 dounnal of Finance, Vol. 23, pp. 389-416.

. 34 Grant, D. (1977): Portfolio performance and the "cost” °f

.t1m1ng dec151ons,,douPna7 of Flnance, Vol.v32 pp 837~ 846.

C
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vJensen and Scholes'35 showed that hlgh B portfollos tend to |
:have negatlve Jensen measures and low B portfol1os p051t1ve
-values of thls 1ndex. However, Klemkosky ";mmcgonald'

: and Kon and Jen Jj,‘»all found/that the Jensen'Index was
p051t1vely correlated w1th estlmated B s u51ng ordlnary
least squares regre551on technlques on data for Unlted o
States funds. ;4

"The Treynor Indexll

| The expre551on for the capltal asset pr1c1ng modelican}i
.abe rearranged to kl | | | o L
E( (Ft= rft)/ﬁ] [E(mkt rft)/B(mkt)]

h‘That 1s, the expected rlsk prem1um on any fund per un1t of

: systematlc rlsk is equal to the expected rlsk premlum on the

_‘market portfollo per un1t of systematlc risk on the market

where the market portfollo s systematlc rlsk is deflned to

fl‘be 1, 00 1f the market is 1n equ111br1um Treynor

fvproposed therefore, that the emplrlcal ver51on of the

o

*,yleft hand 51de of thls express1on be used as an 1ndex of

"3s Black » Jensen, M C., and Scholes, ‘M. (1972) The

~ capital asset -pricing model: some empirical tests; .

~Studies in the Theory of Capltal Markets, M.C. Jensen,-

editor; Praeger Publishers, New York, pp. 79-12%. R

LAk Klemkosky, R.C.(1973): The bias in composite performance.
‘measures; Journal of Fmanc:al and Quantltatlve Analysrs,

Vol.” 8, pp. 504-514, -

R McDonald J.G.{1974): Objectlves and performance of .

mutual - fundS' Journal of Financial and. Ouantrtatlve

Analysis,. Vol. 9, pp. 311-333, "~ .~ : :

*®* Ron, S.J. and Jen, F.C:(1978): Estlmatlon of t1me varylng

'vsystematlc risk and performance for mutual funds: .an . o

aappllcatlon of sw1tch1ng regres51ons' Journal Of Flnance
Vol. pp. 457-476. ,
DA Treynor J.(1965): How to’ rate management of 1nvestment ,
- funds; Harvard Busrness RGVIeW, Vol 43, January February, B
pp. 63-75. - LR



35

performance, with larger values 1nd1cat1ng relatlvely

superlor performance and smaller values indicating

relatlvely poor performance. In algebralc terms, the
{

empirical version of this measure is:

f%=u(r)/ﬂ.

Estimating the Treynor measure ‘ A
The traditionah estimator of the Treynor measure is: ;.
tr=£/b. | S

fHowever, Jobson and Kork1eﬂ3? showed that the traditional
p estimator 1s-b1ased and that an unblased ‘ ," "%'
‘;estlmator(approxlmately) is: | -
‘tr= (r/5) X {1/(1+(1/T)[(1/CORR(r m)’)-1])} “h

‘zThe estlmator for the variance of thlS parameter was shown

. to.be:ii ,' : ”?f' : SR S
. A , v - R . . » /

VAR(tr)=(1/T) X '{.[’s(r‘)]'zé'xh;[w'e(1/co‘RlR'(:r,m_° N1} x,,\;/S
Als(me)1+/Tcov (s m) 1} o :

ljFurthermore these authors prov1§ed a statlstlc for testlng
‘ the hypothe51s-' , ';f'_;'-e_ﬁ

" Hot TR TR(market proxy) 0;/

~wh1ch 1s estlmated by:"

e e e i o e

_‘° Jobson J.D. and Korkle, B.M.(1981): PerformancevL
’hypothe51s testing with the Sharpe and ‘Treynor measures;
“Journal of Finance, Vol. 36, pp. 889-908. :
4% . That this is equivalent. to the Jensen measure 1s
fortuitous. Jobson and Korkie indicated that they ‘tried
;several transformatlons to find the best statistic for -
comparing any two portfollos and concluded that the.
‘transformatlon- B

= o tr(p,,p.)= [B(p,) X r(pz)] [B(p ) X r(p,)]
H'was the most successful.
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This can be standardlzed by d1v1d1ng trm by the estlmated
 standard dev1at10n of the dlstrlbutlon to YIEld a statlstlc
'whlch is approx1mately normally dlstrlbuted for number of
: sample observatlons greater ‘than 60. ThlS statlstlc 1s
referred to as ztr in th1s report. For the purposes of this
'study, the expre551ons presented by Jobson and Korkle were
‘ mod1f1ed by substltutlng b for COV(r M, )/VAR(m ) ‘2;
k | There is sdme ev1dence that the Treynor measure is
,,correlated w1th 1ts risk proxy Such a correlatlon ‘was noted_
by KlemkoSky 43, The revised estimator may not exhlblt_th%s‘
unde51rable property,vnohinformationgjs'Currently availabie,'
The Sharpe Index h?‘ Vuv _ B | “._,v;vpv ‘ ,fﬁ
| Sharpe“ developed hlS measure from- cap1ta1 market
dtheory whlch relates expected return on a well dlver51f1ed

’tportfollo to 1ts total rlsk. f,,on average,'expectatlons'

42 It is 1mportant to note that in der1v1ng the expected
value and variance of the Treynor measure(and thus the

statistic for the unbiased estimator) and in developing ztr,

‘Jobson and. Korkie estimated B using. the expre551on .

. Cov(r,m,)/VAR(m,) . However, if the B estimate were from a
model incorporating lagged .and 1led terms, 1ntu1t1vely, the:

- expressions for.the best estimators the variances of the .
Treynor méasure and ztr would 1nclude terms 1nvolv1ng the
covariances between each J6f the market proxy series and the -.
return series and also the meafs of each of the series. Both
expressions would be very complex.. However, no one has .
‘analyzed the problem,theoretically so these expressions -
cannot be specified. The-original statistic proposed was not
very powerful and the modified version used in this:

~investigation may be even less powerful. ‘However, this is
the only statlstlc avallable for comparlng two Treynor
measures, = '
42 ‘Klemkosky, R.C. (1973): The bias in compos1te performance
measures; dJournal of Financial and Ouantrtatlve Analys:s,
Vol. 8, pp. 504-514, .

e Sharpe, W.F.(1966): Mutual fund performance' dournal OF
‘Business Vol. 39, pp.'119-138 ‘ _

‘ ' -
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~ are reallzed, as 1mp11ed hy the eff1c1ent markets

K4

°

an

hypotheSis, then ex post the follow1ng relatlonshlp should
be;observed: ' | ’
Cu/stosutm/smy. L
Sharpe’concluded that'a reasonable~measure of performance _f
would be ‘the. left hand portlon of this equat1on'4 a r;
sHeu(r) /s(r). T ﬂ S |
Superlor performance would be 1nd1cated by values )
51gn1f1cantly greater than the Sharpe mggsure of the market.
proxy, and 1nfer1orﬂperformance by values 51gn1f1cantly_
smaller. | | o o

Est1mat1ng the Sharpe measure_i

The tradltlenally used estlmator of the Sharpe Index

is: S : .' N ..“ i '

sh=i/s(r).

‘That this estimator is, in fact, biased was shown by Jobsqn

and’Korkie:‘5.-The'approximately unbiased estimator is:

sh=i/s(r) % 1/[1+(0.75/T)1. ¢

The_estimator of'the'variance of this statistic is:.

VAR(sh)=1/T X {1+(r/ 2s(r))2}. -
In'earller studles, the Sharpe measure was‘Qsed'only_as

a ranklng dev1ce. Not only does thlS reduce the usefulness

©

v of the measure for comparatlve purpo%es, but. also could lead

to erroneous conclu51ons if the reallzed capltal market line

B . -

C e - —— " — o o

+s Jobson,J.D. and Korkle, B.M. (1981): Performance
hypotheS1s testing with the Sharpe and- Treynor measures,
dounnal of Fmance, Vol. 36, No. pp - 889- 908

o
Rt

P
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twas downward sloplnd in the perlod of observatlon “. Jobson
- and Korkle prov1ded a’ statlstlc for testlng the hypothe51s.

_Ho.SH—SH(market proxy)=0 |
which i§‘detined as: |
- shm= [s(m) X (£)]-[s(r) x m.].
This caf be standardized by dividing by the estlmated

standard dev1at10n of the d15tr1but1on to yleld a statistic

_that is approx1mately normally dlstrlbuted ThlS z- stat15t1C-

.!‘

UIS referred to as zsh 1n thlS study
o lee.the Jensen and Treynor‘Indexes;vthe Sharpe measure
r.may be correlated w1th its risk proxy—ln this case, standard
dev1at10n<of returns. Klemkosky fﬁ found a relatlvely stragg'
relatlonshlp between estlmated Sharpe Index and its.
assoc1ated risk estlmator Chen and Lee A studled this:

.?further and showed that the estlmated Sharpe measure is in

_yugeneral correlated w1th the var1ab111ty in: return, with the‘

sign and degree of correlation dependent on the number of

/
VobServatrons used to estimate’ the_measures,/the 1nvestment

~horizon, and the market conditions in the interval of study.

e = s e e

- *¢%.For a dlscu551on of thlS problem see:

~ Tinig, S.M. and West,' R.R.(1979): Investing in Secumtres._
- An Efficient MarketS\AppFoach Addlson Wesley Publlshlng
Company,Inc., pp. 550%551,
*+7 Klemkosky, R.C. (197@): The b1as in composite risk :
measures; Journal of Financial and Quantltatlve Analys;s,, ’
Vol.8, pps 505- 514 '\ :
L Chen7 S-N. and Lee, C.F.(1981) The sampllng relatlonshlp
* between Sharpe s performance measure and its risk proxy:
'sample size, investment horizon and market condltlons,u .
.Managemeng Sczence, Vol. 27, pp. 607~ 618



~-Re5erVations in using the performance measuresn
The‘slgnifjcanCe of‘a‘correlation between,avpe%formance‘
measure and its risk proxy;depends to a certain extent on
* how thermeasures‘are used.ﬁsuch a relationship maf'not
aff%ct the use of an Index as a ranking devicevif it can be
shown that'the rankings are unbiased, anduthe’measures.will
provide useful information about the relative performanpes.
dowewer"aﬂstrong correlationjbetweenva performance measure
;and its risk proxy precludes the use of the measures 1n ‘any.
~tests of 51gn1ficant dlfferences, unless the correlatlon 1s
compensated ‘for in the tests employed The correlatlon

o

' between the Sharpe measure and return varlablllty has been

shown to vary w1th market cond1t1ons and wlth 1nvestment
ﬁhorlzon so trylng to adjust for rlsk could be a difficult
task Emplrlcal ev1dence about the correlatlons between the_
: Jensen and Treynor Indexes and estlmated B! s was ‘noted to be

contradlctory, so for these two measures also adjusbsng for

«':the correlatlon may not be a 51mple calculatlon. Thus before

_flrm conclus1ons are drawn about the dlfferences 1n

v
~o 2

l
performance of any set of portfollos it is desirable to .
'hcheck for the nature and’ strength of relatlonshlps between a
measure and its risk prOXy

A significant ‘reservation about,the Jensen and Treynor
' D ' . . B ’ : ta ! ! ..

measures was raised by Roll *’.who concluded that tests of
ithe capital asset pricing{model-are in effect tests of a

——————————————————— N

"Roll, R.(1977): A critique of the asset pr1c1ng theory s
tests; Journal of Financial Economics, Vol. 4, pp.129-182.

o .
~
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joint hypothesis that the model is valid and that the market
portfolioﬂis efficient. Thus, the only way to verlfy the
model would be to test whether the true market portfolio is
ex post efficient. Since this portfolio includes all assets
1nclud1ng human capxtal securities,‘real estate,\and the
llke, it cannot be dlrectly observed, so performing such a
~test is virtually impossiblet In studies of the model, some
index must be used as a market proxy, and Ro11 showed that
if the chosen indexlis ex poét efficient, then by the
mathematics of the efficient set, no asset can exhiblt
abnormal performance. If the index chosen is.ex post
inefficient, then abnormal performance will be obe‘ved but
‘“two dlfferent 1neff1c1ent 1ndex;s would y1eld two dlffErent
results Thus one cannot conclude that absolutely one fund
has oLtperformed another, should the1r Jensen or Treynor
' measures so indicate. |
Howemer, realistically,.most investors are only
1nterested 1n the real. world situation, angfseek inf?rmation.
,on what is measurable. I1f the market proxy chosen is

commonly accepted as part of the 1nformat1on set onr- Whlch .

decisions are based then such comparlsons are useful

D. THE BERFORMANCE OF FUND MANAGERS

As noted in Chapter I,Vfund managers are not?expected
'to"outperlorm the market‘conSiStently; but-may consistently
.outperform other managers. Thus portfollos constructed from
the funds a manager holds,aelther equal welghtéﬁ or J

L
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-

value welghted are expecteé to behave no dlfferently than_
1nd1v1dua1 funds, in general " The aggregated coeff1c1ents
method 50 descr1bed earller can be used to estlmate the B

and jn values, and other measures can be calculated as .

©

prev1ously outllned Equal welghted portfollos mlght on

average have lower coeff1c1ents of determlnatlon than

w

‘,‘value we;ghted portfollos, reflectlng the lower level of -

dlver51f1cat10n 1nherent 1n constructlng a portfol1o %&bthls

L manne;r,;-_,- e

Tew N

E OTHER FUND CHARACTERISTICS AND THEIR RELATIONSHIP TO

SYSTEMATIC RISK AND PERFORMANCE

3

The characterlstlcs 1nvest1gated were objectlves, RRSP )
. I e C

'status, presence or. absence of load charge, management fee :

Eatlo, fund 51Ze,‘and rate of net new depOSItS.‘It was

,fpostulated that 1f a relatlonshlp ex1sted between any of

'ﬁ;these attrlbutes and performance or systematlc rlsk 1t would dl

o

'be llnear, and multlple ordlnary least Squares regres51on

S

‘was used to teet for 51gn1f1cant relatlonshlps._phe}ﬂ
. - fre el .
coeff1c1ent of a varlable representlng an attrlbute 1s an -

'ﬂrestlmate of how strongly and 1n what d1rect1on performance
1Tand the attrlbute were‘related and standard t tests can bef'
"raused to test the 51gn1f1cance of the relatlonshlps.f”S

The null hypothe51s for r1sk is that thefe is no

-*relatlonshlp between rlsk and any factors except ob]ectlve.‘f
v-%@f’°D1mson E (1979) RlSk measurement when shares are: subject -
/to 1nfrequent tradlng, dournal Of FlnanCIaI Economlcs, Vol

pp 197 226 : : :

FERE

s ‘/,
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o ‘f/(
;ﬁThe regre551on coeff1c1ent for 1ncome funds should be lower

< 5,

than for 1ncome and growth funds whlch should 1n turn be_.

_lower than the regre551on coeff1c1ent for growth funds._r

'fHowever, 51nce object1ves are be1ng represented by
*f:qualltat1ve varlables, 1t 1s not necessarlly true that L

'1ncreases in. the regre551on coeff1c1ent from group to group'

w1ll be the same.u

For performance measures the null hypothe51s 1s that\
|

*-there 1s no rela 1onsh1p between performance and any of,

o

theSe factors, so the coeff1c1ewts are tested to see 1f they"

\ :
o

'Qare 51gn1f1cant1y dlfferent from zero. However 51gn1f1cant
l l

‘relatlonshlps between managemen expense ratlo or fund 51ze'g_1
S would not be surprlslng, for the follow1ng reasons. _

“In eff1c1ent markets that are well developed and allow e
= managers to adjust fund portfol1os rapldly,_fund 51ze shouldd

be unrelated to performance,‘51nce funds have suff1c1ent

'resources to become well dlver51f1ed However ‘1t 15115"

p0551ble due to the constralnts noted 1n Chapter II that

‘<f:smaller funds may actually outperform larger funds. Thus a.

o

negatlve relat1onsh1p between pé%formance level and fund

LA

size. could be observed Alternatlvely, larger funds may be f;w-
. \ . ’ ) - . !
'.able to take advantage of economies of scale 1nfthe1r

'be relatlvely

a v
,-transactlons and so/management expenses could

,less..Thls could oncelvably resultv1n;larger funds

'gnoutperformlng smaller funds

A pn 3?1, v
#

: unrelated/}o performance, because thlS 1s a functlon of

: D AV P L .«.-x Sy R ji’i,

Ehe rate of growth of a fund should be-ﬂ
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y .," ":(-‘”“’ "
,1nvestor behav1our, not of rlsk and return.vHowever,‘if,sfze_
of fund ‘and proportlon of fund 1nvested in cash and
short term notes affect performance, then the rate of net
ew dep051ts may 1nf1uence performance 1nd1rectly If a

~manager expects growth and reduces hls holdlngs of

shoft term notes and cash hlS portfollo may approx1mate thel‘

v_market portfollo more closely than other funds and hlS

rlsk adjusted returns may overall be h1gher dependlng on
‘V_market condltlons Also, w1th an expandlng asset base there

"may be more 1nvestment opportunltles ava1lable, as long as’

_.‘the manager has the resources to manage the' new capltal

_effectlvely Conversely, if the the total assets are
‘ 'shrlnklng, performance may suffer as the manager converts
1hhhold1ngs to cash to pay those redeemlng thelr shares and asjb}
thhls opportunlty set 1s reduced ’”“ﬁ»f gh>f' )
There are two schools of thought on the potentlal
"relatlonshlp between management expense ratlo and |
i”fperformance. One hypothe51s 1s\that the greater the
h‘management expense the worse. the return 51nce managers
'should be spendlng only the m1n1mum needed to f1nd and
’,malntarn a well d1vers1f1ed portfoélp ‘The other 11ne of o
‘th1nk1ng 1s that the more the manage& recelves the greaterid
| pthe number and the better the quallty of the people he w1ll

14

'hemploy to manage the fund wh1ch in turn could 1mprove the8

b S .0

'returns. Both sets o?“reason1ng suggest«that theﬁe may be an

'j:optlmal fee for a. g1ven 31ze of fund




I ‘
The‘presence or absence of 1oad charge should in theory

ha%e no bearlng on fund performance, since’ the charges are/
used to compensate sellers. However thlS characterlstlc
could,mnfluence performance 1nd1rectly 1f performance were”
‘lrelated torrate‘of growth All thlngs belng equal . |
averagehnofload funds and load funds should perform no. ¢
differently, sohover tlme returns,to 1nvestors_from“load'
gfunds‘should_be;less'than'returns:from‘no—fbad funds If
this were'true;lratlonal investors would prefer no- load
funds, all th1ngs be1ng equal and’the rateiof growth of'l
S no—load funds»would be greaterlthan the;rate'of'growth th

: load funds. An alternate and contradlctory hypothe51s 1s/5

:F_that since - load charges are an 1ncent1ve to- sellers,‘thef“
\

‘relatlonshlp between rate of growth and performvmgwf";l
‘ already been dlscussed In a mult1ple regre351on model
"1nclud1ng terms for both rate of growth and whether or: not'a '
| fund was a load fund 1t is hard to- say whlch of the two
factors would have the 51gn1f1cant coeff1c1ent if there were
"a strong relatlonshlp between them and between rahe of |
growth and performance. ‘ | .‘ ’
RRSP.status should ‘likeaload:charge,vhavevno'bearingr
on performance. However 1f thlS de51gnatlon affects the |
| rate of growth of the fund thlS could have an 1nfluence on4

the manager s opportunlty set ‘as for load versus'no load
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funds.
Because there are no clear cut theoretlcal‘models
‘defln;ng expected relatlonsh1ps between performance and .
other varlables in the short term the analys1s is 11m1ted
v‘rpln two ways’ |
,“g1;4_‘the chance of mlsspec1f1cat10n of the model is great

since other varlables not 1ncluded may be 1mportant'

- 2. | if relatlonshlps are nonllnear,kthls model may 1nd1cate'

! N

~ no relat1onsh1p, leadlng to acceptance of a false null
Ahypothe51s. |
~thon llnear relatlonshlps are theoretlcally p0551bler For~d,::’
‘example, there may ‘be an optlmal fund 51ze, glven the'
d‘llmltat1ons of the Canadlan market and s0 both overly large
.‘(and overly small funds co@@ﬁ%perform less well than funds
mthat are more closely optlmal Slmllarly there may be an».ﬁ
: optlmal management expense ratlo that could also be a
'h,functlon of.fund 51ze.;The model could be- expanded to

llnclude terms that mlght account for some types of-

non- llnear relatlonshlps, such as was proposed for testlng’
'*for‘tlmlng act1v1t1es in the capltal asset pr1c1ng model
- "These 1nvolve transformlng the var1ab1e ‘to another form,
bft SR such as convertlng 1t to logar1thm1c form and estlmatlng
" the regre551on. Slnce there was no justlflcatlon for‘
rlstartlng with a complex model, and no theory to gu1de 1n the.

'ch01ce of p0551ble transformat10ns, the model 1nvest1gated

1s;a srmple 11near_one;
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’ F THE RELATIONSHIP OF RATE OF NET NEW DEPOSITS TO OTHER

“:FUND CHACTERISTICS ‘ ,-tg' ‘
| For‘the.pUrposes of.this study it was aesumedf%hathany'
”relationShips:between*rate‘ofpnethnewideposits in 1976f1980
and fﬁnd'attrﬁbutes‘in‘1971-1975>WOp1dbellnear.if such"
relationshlpsbdpilndeed exist,“Ordinary_leaét7Squares
regression withbmpltiplefvariables was.used to test for
hp51gn1f1cant relatlonshlps.‘The fund characterlstlcs
‘con51dered as. potentlally belng related were: presencé or
';‘absence of 1oad charge, RRSP status, rate of new dep051ts 1n'
.the flrst t1me perlod estlmated ﬂ 1m»the flrst t1me perlod
-lfund 51ze in. the flrst t1me petiod, management expense rat1o_.

. &
ocin the flrst the per1od and performance in the flrst flve B

;years. There is~ really no theory thatéclearly spec1f1es

vwhlch of these factors are expected to be 1mportant over the-

':short term. | | | v

If past performance is a. usefml lndlcator of expected

frpperformance, or 1f 1erstors belleve that rt 1s useful ‘thef

relatlonshlp between performance and rate of net new -

: idep051ts w1ll»be 51gn1f1cant No other strong relat1onsh1ps.Q
lhare expected 1n general ,all thlngs be1ng equal It lS |
’fp0551ble that rate of net new dep051ts would be negatlvely
‘related to load charge, 51nce load reduces returns to thef.

ﬁﬁlnvestor if load and no- load funds performed no.

dxfferently Altdrnatlvely, a p051t1ve relatlonshlp between

load and rate of growth]could be observed 1f thlS group of

funds were more successful in 1ts marketlng efforts. RRSP )

v
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status and rate of new deposits should also be unrelated,

unless there were’tax ohanges\that‘encouraged investors to

put more\cap1ta1 1nto such plans. Fund size. ‘and rate of net '

"y

new dep051ts in the flrst f1ve years are expected to be

'f_ unrelated to rate of new depos1ts in the second 1nterval if

ﬁthese factors vere unrelated to performance.‘However,'to

some 1nvestors larger funds may appear ‘less rlsky and more

_l1kely to be better dlver51f1ed Wthh could result in a
_p051t1ve relat10nsh1p Rate of net new dep051ts in 1976—1986h

1s also expected to be unrelated to rate of net new dep051ts;w

in the prev1ous f1ve years 51nce the. latter reflects an

;out of date assessment of the relatlve values of the varlous,

L

funds. However, ‘some 1nvestors could ‘use thlS as a measure

'relatlonsh1p, ‘but- for reasons outllned earller,'a positive

~

: dof the quallty of the fund as an 1nvestment SO'a weakly
dp051t1ve relatlonshlp could be found The null hypothe51sd

for management expense ratlo is that there is no

.

fh}or a negatlve relatlonshlp could be observed dependlng on

the market s estimate of the-return per=dollar expended.-
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\the capltal markets and- in the legal and cultural

IV, RESULTS OF EARLIER STUDIES
ﬁumerous studies of mutual funds;haVe examined the

performance of the mutual fund industry in the Undted

. §tates;'A1though these studies are a useful general quide to

expected behav1ours of Canadlan funds, the dlfferences in

N

env1ronments 1n Canada and the USA may cause fund managers
to behave dlfferently.ln the two countrles,
A;,UxiTED STATES‘STUDIES

The flrst studles of mutual fund performance and
behav1our using. modern flnanc1a1 theory were carrled -out’ 1n,
the_lateﬁ1960 s. Sharpe:?', Jensen %27 andvTreynor 33 ¢ who
allhusedkannnal data, found that on averageifgnds did not
outperform.the“market and that thereﬁwere n0‘strong'
relatlonshlps between performance and other factors not

.

related to rlsk or return. However, when Sharpe ranked the

ﬁunds accordlng to management expense ratlo and compared

;thls ranklng to the ranklng obtained from hlS Index,_he

.noted that good performance tended to be dssociated w1th

lower ratlos.

@

- - — —

809 Sharpe, W.F.(1966): Mutual fund performance, Journal of

BUSlneSS, Vol. .39, pp.. 119-138. , B

s2 Jerisen, M, C.(1968): The performance of mutual funds in
the period 1945- 1964; dounnal of Flnance, Vol. 23, pp. . '
389-416. -

2 Treynor, J. (1965) How to rate management of 1nvestment
funds; Harvard Business Revzew, Vol. 43, January-February,

'pp.r63 75-x

48



The' use of annual data for estimatfng the

characteristicvlines‘of mutual funds could yield misleadin
e a , TE ‘

49

g

results because of.reduced sample size and the Fisher effect

discussed in Chapter‘lII.'For example, Jensen found the mean

R* to be 0.85 and a mean B estimate of 0.84 for a sample o

f .

'115’funds; When Mains 5? reexamined'mutual'fund perfdrmance

u51ng Jensen s methodology but with monthly data, he found
t %

'that the funds were less rlsky than Jensen had estlmated and

that the funds did better than Jensen had reported but 1n
gtneral d1d not outperform the market. i '
A very exten51ve study was carrled out by Frlend

—Blume, and Crockett‘55 who compared ‘the performances of'a

sample of funds to the performances of portfollos of

randomly Selected stocks from the New York Stock Exchange.,

They found that the funds tended to perform less well than
'_‘equally~welghted random portfollos, w1th-the;d1fferences |
‘:greater for low— and medlum rlsk portfollos than for |

ufhlgh risk portfollos.,However ‘when mutual fund portfollos
‘were compared to- proportlonally we1ghted random portfollos

.;there was llttle d1f~erence, except that h1gh-r1sk mutual

funds, tended to perform better than the random portfol1os

&

’They concluded ‘that mutual fund managers -were nelther more

R4l

nor.less“successful decision-makers than the market

4+ Mains, N. E (1977) Rlsk the pricing of capltal assets'

~and the evaluation of 1nvestment portfolios: comment; .
'dounnalf - Business, Vol. 51, pp. 371-384.

ss Friend,I.,Blume,M., and Crockett J.(1970): Mutual funds

and Other Instrtutlonal Investors; McGraw Hill, New York,
197 pages.‘ \\
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generally. These researchers also detected no'syStematic
relationships,betweenvperformaQCe and mutual fund size and

management expense ratios. 'N

'

McDonald ¢ used the monthly return data on 123 funds

‘to examine the relatlonshlp between performance and
objectlves in the interval 1960—1969 He found the mean . B

estlmate to be 0. 92 and the mean R? to be 0. 59 051ng the'
}

JJensen Sharpe, angd. Treynor Indexes, he uncovered no
'ev1dence of elther superlor or inferior’ performance overall
 He dld note, however that the Jensen measure in thls-‘H
ilnterval was p051t1vely related to estlmated B values,-but
pnot 51gn1f1cantly 'so at - the 5 percent level The actual

'vrelatlonshlp,from regression anay51s,was: L

a=-0. 079+0 143b.

.04) (1 79) R*=0.018. .

"blased against either high or low‘risk portfolios
The most recent 1nvestlgatlon was reported by Shawky 57

who assessed the mutual fund 1ndustry in the perlod

1973—1977 u51ng monthhy data for 255 funds “His results%shOW -

_that in thlS interval therlndustry performed as well as the'\

market as a’ whole, and’ that returns corresponded almost
'exactly to the .returns from an equally welghted New York

Stock Exchange Comp051te Index He concluded that the
L8 McDonald J.G.(1974): Objectlves and performance of
mutual funds- Journal of FlnanCIaI and Ouantltatlve
Analysis, Vol. 9, pp. 311-333. *

7 Shawky, H.A. (1982) An - update oh mutual funds-tbetter

‘grades; Journal of Portfol io- Management, Winter, pp. 29-34.

1

senice, he found that the Jensen Index'wasvgeneraliynnot

Y
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'~Table 4, Regression statistics,,Shawky study

Fund  Item | & s(r) 2
R ! - : - —_— - ————
a o gn -0.00036°  0.0040 -11:1167
n=255 . B - 0.9036 . 0.2715 . 0.3005
| "+ R? ~0.7451 ‘ = ;-
b o jn - —q.oodés ©0.0044 —12.35g1
‘n=61 b 1.0495 . - 0.2689 +0.2562
. TR*T . L 0,7225 | | |
c . 9n -+ -0.00198 0.0043 12,1814
- n=84 - b . 0.9965 .. 0.1715 0. 1723%;‘
. R* 0.7895 * - | -
a jn  +0.00012 - 0.0032 .  25.865
n=6Q b - 0.8517 0.1933 0.2270-.
- R? - .0.8029 _ .
e - C49n . 0.00192°  0.0025, 1.287
n=46 b ' 0.6128 - 0.2788 . 0.4549
s ‘ R? ‘ g 0.6658 -
$ all funds ‘ e oo
: maximum capital galns objectlve' , \
: growth objective o S \
: balanced objective. ‘ T o
: income -objective:

coefficient of variation ‘ S o

‘SOURCE Shawky, H.A.(1982): An update‘en mutual funds:

better grades; dounnal of Pontfolro Management Wlnter,‘pp

"29 34,

,syStématic risk"of the'funds hadabeen’relatively-stabie'ouer

>‘the 1ntervai and that funds were better dlver51f1ed than in

prlor perlods The regre551on StatlSthS are reproduced in’

\

Table 4. The categorles for classxflcatlon of funds by
: objedtives are those of the We1senberger Investment Company

The regre551on model Shawky used is the excess return model

1

descrlbed 1n ‘Chapter III

- . P
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'compared to the number of studles of Unlted States  funds.

Waters *°°® undertaken at the request of the Canadian Mutual
.Funds‘Assoc1ataon. These researchers stud1ed not only,mutual'

. fund performance, but also other aspects of the mutual fund

‘sectlon on: performance, they computed a measure they

'de51gnated the "perfect h1nds1ght" 1ndex to evaluate the

gt

B. CANAD IAN STUDIES*

»

“The number of Canad1an studles is sparse, indeed,

The first noteworthy examlnatlon was that of Qu1r1n and

i

N

1ndustry such as competltlon and 1nvestor behaviour. In the .

o

sample of funds. Essent;ally this measure compares fund
performance to the performance of an eff1c1ent randomly
selected portfol1o of the same rlsklness; K value of 1,00

for th1s 1ndex would 1nd1cate that in the 1nterval of

comparlson the fund was perfectly eff1c1ent The mean for

the fund sample was 0.25. To deterplne whether thlS was a

'satlsfactory level of eff1c1ency, thLy compared the funds tof
j_randomly selected portfollos and to portfol1os actually held
"by 1nvestors ‘They concluded that the funds were enabllng .

'1nvestors to 1nvest in portfollos that performed better than'

"self made" portfollos.'5 - - N ) « 'v‘_

wllllamson 52 measured the performance of 37 mutual-
-
funds in the period 1961-

0. He concluded that generally

volat111ty of the funds ha
53 Qu1r1n, G.D. and Waters, W.R. (1969) A Study of the// g
Canadian Mutual Funds Industry; . The Canadlan Mutual Funds
Association, Toronto. » :
52 wllllamson, J.P.(1971) ¢ Performance of Canadian ‘mutual
funds 1961—'70 Bustness Ouanterly, Autumn, pp. 94- 105

'ncreased over the_decade, but
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that the rise was'relatively small. He found the performance
of the funds‘to be'closeiy‘related to marketlperformance as
proxled by .the Toronto Stock Exchange Industrlal Index, and
detected no nonllnearlty in' the ﬁharacter1st1c lines of the
‘funds. However, he utilized annual return data, so his
results, while oninterest are-not,directly comparable to
the findings of- thls 1nvest1gat1on. |

”“\124335 research Grant ‘° used monthly data to study the

performance of 19 funds’ in the interval 1960-1974..Seventeen
. IS

of the 19 are included in the sample examined in this

investigation, and details which allow comparison of ‘the

results are provided in Table A-8 in the Appendix. Grant
concluded that there were”no statistfcally'significant
differenc s in the B estimates from the first and second. .

liable version of the excess

ttime‘periods, uSing'a'dummy%”
returns_capital asset,pricfn%;modelz Employing the Jensen
Index to measnre oerformance, Grant,found that the funds
performed no d1fferently than the market proxy He did
examlne the p0551b111ty of bias in the Jensen measure by
regre551ng the estimated « values onto the estlmated B
values. The resultant equation.was:q
 420.0027-0.00485 d

(1. ;» (- 1 84) R*=0. 17 ’ ' N

‘His view was that thlS 1nd1cated no 51gn1f1cant correlatlon
\

'#between the Jensen 1ndex and the rlsk proxy

v \

‘°Grant D. (1976) Investment performance of Canadlan mutual .

funds; dounnal of Busmess Admmlstr'atlon, Vol, 8, No. 1,
pp. . 1- 10

-



V. DATA AND METHODOLOGY -

A. DATA

A The rawgdata used to complete this study were:
1. monthly’navps for all funds—in.the interval éanuary 1,
q@?O to January 1, 1981;1
o 2. monthly dividends and capitai ga?ns for all funds in
the interval of observation; |
3. percent of fund- assets expended on.ﬁen;gement and
administration fees for as many years as possible;
4.  fund objectives, RRSP status, management firm, fund.:
size, and whether a fend.is "load" or "no-load™; .
5.\ rates oﬁ 30-day finance company paper; , |
6. . retufns on the Toronto Stdck Exchange “Composite 300

AN

“ Index, with diVidends.

Rates on’ a riskless asset

it is

- very

small, in the -

and w;lk‘be overshadowed by the var1ab111ty

oy
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o .
~‘over tlme, The return data were obtalned ffom the TS,

w o
[THRpe
S

- The data'Were ohtained‘from theVCAJ;IM’database.,These
rates are annuallzed and -were converted to. monthly returns

u51ng the formula'

’

rf= [(AR)(30/365)]/[1—(AR)(30/365)]

-

where

AR=annualized rate.” |
Returns oh“the mar’ket-prhky~

A

The market proxy used 1s the Toronto Stock Exchange

~ Comp051te 300 Index w1th d1v1dends. Ehls Index is. a-

&
value\nelghhed portfollo of the 1300 largest Canadlan

companles traded on the exchange at“the t1me of ;alculatlon /
where "largest" 1s determ;ned by quoted market value of

shares outstandlng Thus the set of stocks 1ncluded varaes
\ 8 :

I
Return Index Manual The contlnuously compdunded

the,natural'*~

logar1thm of one plus each return. h, /"l'

‘Data on’ the mutual funds ;'” “‘:}2 ;/2 ‘:'i’

j h@ navps va&ues were collected from the FlnanClal

qut the Tononto Globe and ‘Mail, 'or dlrectly from theh

‘. mutual fund for a date éollow1ng as closely«as po551ble the .
1_: flrstﬁgf ‘the month The aim was to obtaln as‘close an:u ‘v‘
E estlmate as poss1ble of thé true holdlng per%od”return for .
the month {n* va fi\\fji . o gt E ‘ ."\j.,”{
Eh_\id'h The data on the d1v1dends %nd capital galns were &

& : .

”

'Qg Obtalned from the FlnanCIal Post R//ond of Dlv:dends for the

B SR ;,:i l




:‘years in the 1nterval of observatlon.

103. Table A-1 is a llstlng of the funds 1ncluded

f// _ For the f1rst 95 funds llsted there are 120

\
oﬁJthe 1nterval of study
- these funds by adjustlng dhe navps values accord1ng to the

iicondltlons of the merger-

'Industrlals for the years 1980 and 1981 'whlch 1nclude

'1nformat1on ‘on many of the mutual funds w1th RRSP status,,-

56

. .
4

The monthly returns forbeach fund were calculated using

o

the formula-

1,

"rt(t) [(nayps(t+1) navps(t)+d(t)]/navps(t)

The contlnuously'compounded excess returns were calculated

‘as: T o .

-,r(t) ln{1+rt(t)} ln{1+rf(t)} ' ‘ , ,
f Although approx:mately 120 funds surv1ved through thlS

period a complete, rellable record was ava1lable for only

- observatlons. The remalnlng elght began operat1ng durlng

1971 and for ‘these only 114“observat10ns are avallable.»h

A few of the funds me,ged w1th other funds near the end

-
o

,1ss1ng returns were estlmated for;

o

for example, 1f 2. 5" shares of . ﬁund'

A were deemed equ1valent to one share of the new fund B the

‘navps for fund B was . d1v1ded by 2 5 to obta1n an estlmate ofi

the navps for shares of fund A

The remalnlng dnfqrmatlon was collected from the ﬁ'fd'ew'7f7'
‘ ‘Fmancral Post SUN/ey bf Funds for the years 1970 to 1976

twhen publlcatlon ceased from the FlnanCIal Post- Survey Of

: and from the records of the Alberta Securltles Commlss1on,

.wh1ch 1nclude annual reports and prospectuses for all funds

2 .

. A -w' LT
s , - s K . Lo e

Ca
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whose shares are sold 1n Alberta.

The method for cla551fy1ng the funds accordlng to

"obf ;tgves 1s the author & own, Each fund was subject1vely

Jned to one of f1ve categor1e5° balanced(1), 1ncome(2)

1ncome and growth(3) growth and 1ncome(4) ~and growth(S)

- Fund objectlves were gauged from ‘the br1ef descrlptlons in
the Financial - POSt publlcatlons. The categor1es for t;k

~status and for 1oad charges are respectlvely RRSP(1) no{
tRRSP(Q) and'load( ) and no- load(O) The proxies for fund
siZe in. each time perlod were,‘respectlvely, total aSSetS at
the end of 1973 and at the end of 1978 Management fees pald
1n each perlod were approx1mated by percent pald in 1971 and
in 1976. - 4 | |

The rate of ‘net. new dep051ts 1s a measure of the rate.

",of growth of a fund This was estlmated for ‘each fund‘for g

ﬂeach year from the monthly data u51ng the formula--f R
DA {NAV(y+1) NAv(y)[1+R]+cn}x100/NAv(y) |
4f where ”r:_ 1ff,f k,ah' j"f R 1 _ .‘ g &v“".' Coowe T

.. NAV=total assets of fund at end of year y,;f“ ’
' 4Y1I°°'rYr : Lo e

u‘R holdlng perlod return 1n year ¥ and

_ 'CD total capltal ga1ns and’ d1v1dends pa1d by the S
- fund calculated by taking the sum of .all monthly
“values' and, d1v1d1ng by the. average number of. shares

Voutstandin in the year.,w :

vAfter the rlsklness of the funds vwas estlmated each'
fund was a551g.ed to a rlsk class, for'the purpose of 7‘r¢:_f<: /

erformance of funds of 51mﬁlar rlsk as a

T IR B P o f : v . . : . » . \ .
PR o L - Lt e .o - . N T . - . L
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9marb1trary, so foF comparat1ve purposes the endpo1nt

€1 N

i

‘used in

th1s study are those used by Friend et al f in their

. ekwm1natlon of Jhe United States mutual fund industry. The
.categorles for systemat1c rlsk are: less than g 5, 0 5- O 7,
0.7-0.9, greater than 0 9. The: total rlsk (def1ned as the
‘varlance of return) categor1es are: less than 0. 00015

O 00015 0. 00022 0. 00022-0 00036 and greater than 0,00036.

SOurces of error in the database - oy

- The obv1ous cause of errors is inacCUrate transcription'

by e1ther the data source or by the data recorder or by
P ’

both Some of these errors were obv1ous when the data were

‘"1nspected— and were corrected but undoubtably some errors -

- of thlS type were. not f ound.

A more subtle source of error ‘is 1n the t1m1ng. As

V.

noted earller, funds are obllgated by law to recalculate

&

-fnava«only once,a month‘(althoughemany recalculate the value

T.weekly or dally) so a reported value may not refléct the

/

most current market assessment of the fund S worth As well

.f%there ‘were delays or dlfflcultles 1n obta1n1ng the most

current value from the fund the newspaper would publlsh the

‘ most recently recelved navps, wh1ch could be for the

Qa

fprev1ous month Even 1f the quoted value was calculated very‘

close to the recordlng date if the fund held secur1t1es ,'

«"l B

that had not been traded: close to that date the navps would S

1nclude non- current 1nformat1on Thls 1s ‘a partlcular

Frlend I. Blume ,M., and Crockett J. (1970) Mutual Funds

and Other Instl(tutlonal Investons, McGraw Hlll Book cOmpany,, )
" New York 197 pages.‘; ‘ , W B
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problem for fénds spec1allz1ng in bonds or mortgages or 1n

|
unllsted stocks. The practlce is to take - the average of bid
e /

and  ask pr1ces for bonds and unllsted securltles, 1f

{4 - .
‘\

avallable./Mortgages are valued at a pr1nc1pal amount wh;ch

l
produces the rate of 1nvestment return currently avallable

\ for “such mortgages. Thus the pr1ce recorded'for a fund could"

oy

well be-out Ofkdate;

B. METHODOLOGY \ ]/
Est1mat1ng r1skuand returns for‘the.funds e T
The first step 1n the ana1y51s was to calculate the

fmean monthly excess return and the sample standard dev1atlon

in return for all funds.‘The f1rst set of regre551ons were

estlmated to\obtaln measures Of the systemat1c r1sk B and

the . Jensen Index for all funds. With 120 Observatlons per<r 'f'

) fund' it was p0551ble to examlne and compare\@he funds in

.,_each of two subperiods, 1971-1975 and 1976- 1980

The first model 1nvestigated“nas the time seriesn‘t
;emplrlcal ver51on of thé~cap1tal asset pr1c1ng' ¢ae;;:
| ' (ft rf)— a+B(mp°;rf)+e b
To- test the p0551b111ty of the characterlstlc. ine not belng e
4llnear, a secon@ model was postulated for all ‘unds-;

.,‘.y f” % f{ rf) a+ﬁ(ﬁ§o rf)+ y(mpo“rf) +&,

% These models were estlmated‘ln each subperlod/for each fund

Q'by regre551ng cont1nuously compounded excess returns for the

fund onto the contlnuously compounded retur s for the market

.{( .

dex usxng ord1nary least squares regre551 3n .

I
o
-
e



- economlc t1me serles,fa

~model in modern financi
“assumptions about the ¢
~..1s constant ‘and that the.
- market proxy, may also
'_worthwhlle to 1nvestlgate ‘the properties.of the residual

_Ho

Estlmatlng the models for each subper1od 1ndependently

allows cross sectlonal comparlsons but does not allow easy

' comparlson of these values across ‘time. To examlne ‘this

1ssue a model 1nclud1ng dummy varlables was also est1mated
Ft “rf)= a+B(mp°frf)+ y,D+yz[D(mpo-rf)]+e,'
where D=0 if t=1, 60 and 1 if t =61, 120.

L The value of the Durb17rWatson statlstlc for many of

_these f1rst regre551ons exceeded the upper trltlcal.valuevat‘

the S'percent,leVel ,indic ting negative\serial correlation .
in the error term ThlS s ggested e1ther autocorrelatlon 1n

the .fund returns or in the market proxy, or mlsspec1f1catlon

-of~the model £z, Slnce all returns 1n thlS study are

tocorrelat1on would be p0551b1e 62
te that 1f autocorrelatlon in. the~

d due to misspecification of" the

ry palatable alternative, .,

ce of the capital asset pr1c1ng

1 theory) then the other ' :
ror. terms, notably that the variance
residuals are uncorrelated with the

ke violated. Thus. it would be

£2 It»1s.1mportant to n
residual series is inde
model (which is.not a v
considering the importa

series. To'check for corfrelation between the residuals and
the market proxy alternate ‘procedures’ such as 1nstrumental
variables must be used. Some standard”tests for.
heteroscedast1c1ty are Gle\ser's test and the
Goldfeld-Quardt. test. - Thesesare described in: '
Judge,G.G., Griffiths,W.E,, Hill, R.C. and Lee,T-C. (1980) :
Ih@,fheory and Pnactrce of Ec OmetPlCS, John W;ley and

’Sons, New York, pp. 145- 153.

It was. dec1ded not to pursue this. llne offinvestlgatlona
because of the complexity. of .these tests, their low power if

~the form of the heteroscedasticity ‘is unknown, and the‘"

pr m151ngxreﬁults from the: autocorrelation subprOJect.

ever, such tests could provide addition useful -
jformatlon on the rellablllty of the estlmates from these
dels. .. , S :

P Tt is certalnly true, however, that common stiock returns
pproximate a,random walk, and a priori there :is no: reason
to expect that portfolio returns would exhlblt‘behav1our
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: | R . o
." To check for this p0551b111ty the first six
autocorrelatlons of -the fund serles, the market proxy

serles, and theyg9mmerc1al paper rate series were estlmated

. The method often used to obta1n rev1sed estimates of
1] AN

the parameters of a regre551on model when*the ‘Purbin- Watson

“

stat1st1c 1nd1cates serial correlatlon is to estlma{e .a

value of the first-order autocorrelation-thenyestimate a

"‘firSt‘differenced model usingvthis vaer.-However both the

’dDurbln ~Watson statlstlc and this reestlmatlon method are.
""based on. the assumptlon that the ser1a1 correlatlon can be
modelled as a first- order autoregre551ve process ‘. 4The
-autocorrelat1ons of ‘the returns serles suggested that thls
:assumpt1on may not be- approprlate gor these data. Also, as

. noted earlaer ‘ﬁégat1ve autocorrelatlon has been observed 1n
the re51dual serles of regre551ons of common stocks on -

market rndexes, and haS'been‘attrlbuted to 1nfrequent

h

_—-—_.—_—_-——_—__———;_

-"°(cont d)that ‘is. markedly dlfferent if management strategy
" is relatively passive’and the average relatlve frequency of
trading of the portfollo and the market proxy are roughly /
equ1valent
A 51gn1f1cantly negative flrst order autocorrelatlon -

for a return series -may also indicate an error in the Co o
“measure of the pricing since the two returns 1ncorporat1ng
this error will be of opp051te 51gn

“*That the Durbin-Watson statistic is a good method for
detecting autocorrelatlon in general, ~regardless of the
" underlying ARIMA process, is noted by Judge ‘et al in: .
" Judge,G.G., Griffiths,W.E, Hill, R.C., and Lee, T-C.(1980):

" The Theory and. Pnactlce of Econometnlcs,_ ohn Wlley and

" Sons, New York, pp. gaa 224. ..
However, these authofs “suggest: u51ng a 31gn1f1cance level as :
"~ high-as 0.4 to compensate for the "inconclusive region". . '
They also advise testing other ARIMA models, in- addltlon to
“the first-order autoregre551ve process when the:
~Durbin- Watson statlst1c is found to be 51gn1f1cant



tradlng of stocks on the exchange. Fowler, Rorke and Jog *¢°®
_ prov1ded emp1r1ca1 ev1dence that tradlng on the Toronto
"= Stock Exchange is Lndeed "thin". They noted that over 94
months'of observationj %nlyvéo_percent of the stocks in the
JT§E'3OO Composite Indek,were traded every.closing day for a
monthly_holding period, while‘fo? 6 percent of"stocks in the'
Index tradlng dld not.occnr as freqdently as oncebper |
per1od For the whole exchange only 6 percent of the stocks
.were found to trade every c1051ng day for a monthly holdlng
period. These'results are consistent with the flndlngs of
Dimson *¢ who ascerta1ned that 1nfrequent trad1ng is common
‘g for stocks on the London Exchange. He showed that . one’
flead1ng and several lagged market terms are needed to
‘adeguately account. for th1s when estlmatlng B's for stocks

t Exchange w1th monthly data. Thus,°D1mson S

ggreg ted coeff1c1ents method for estlmatlng B s was used
eln this nvestlgatlon, with. the f1nal model estlmated
flncorpor t1ng one led term and two lagged ‘terms .

T e model for 1ndependent regre551ons in each subperlod

&

‘is:

.

6 Fowler D J Rorke, C. H.; and Jog, V.M. {1979):
Heteroscedastlclty, R?, and thin trading on the “Toronto

. 'Stock Exchange; dOUFnaI ‘Of Finance, Vol. 34, pp.1201-1210.
‘¢ Dimson, E.(1979): Risk measurement when shares are
_subject to infrequent trading; Journal of FlnanClaI
Economlcs, vol. 7, pp. 197-226. ' ,

' - This resulted in the loss.of three observatlons, the
flrst and the last two, S ‘fobservatlons were used in the

. first interval and 58 1 oryd’ when estlmatlng these B
ifmodels. ' o e e G .
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based.

vtests of 51gn1f1cance will be unreliable.’

(FE,-rfo)=aty (fpo-rfy)+ yz(ﬁ?"-rf1)+fy,(ﬁp-;—rf-,)f
y.(mp_2 rf.z +y5 (fPo-rf, )’+e. ' l.

. A model 1nclud1ng dummy varlables was also proposed to allow

1ntertemporal comparlsons'»

ff -rf,)= a+y,(mp° rf, )+ y. (Mp, - rf, )+
h73(mp'l—rf")+ 74(ﬁb-2_rf-2)+ Ys(mpo_rf )2+ YGD+
+y ,D (P, rf )+ y.D(mp,-"f Y+ Y,D(mp-‘—rf-1)+

lm71oD(ﬂb_: rf-z)+ Y1|D(mpo“rf ) 2+E.,

‘Both the dummy variable model and the independent models
- were estimated using stepwise ordihary least_squares
" regression(forward and backward) to find the set of terms

.~ that minimized theAsum‘of'squared'resldualsfbdt reduced the

o

problem of multicollineérity as'much\as posSible"’; Tpe'

'standard F- test for comparlng full and reduced models was

-used to determlne whether a more. complex model was, 1n fact;'

e T
\ A
RN

superlor to a 51mp1er model.

et The Stepwise procedure means simply that elther terms are

added one at a time wuntil a set probability level for entry

. is reached, or that terms.are removed from a model r

containing-all terms one at a time until a predetermined .

. probability level for removal is. reached. The térm entered

is the one with the highest probability for entry, eor the.
term removed is the one with the lowest probab111ty in the
regression. One disadvantage is that once a. term is
entered(or removed) it is not tested for removal(or
reentry). A second difficulty is that the approprlate _
significance levels for the t- tests and F-tests cannot be -
determined. Thus the the results must be interpreted with
some caution and with consideration for the underlylng
theoretical pr1nc1ples on which the regre551on model is

When regressor varlables in a model are highly
correlated the model is said to suffer from problems of
multicollinearity. The pr1nc1pal result is that the v
estimated errors for the estimates of the parameters are
made large, so the confidence intervals are made large, and



_ , \
~5ven with this extended model, the Durbin-Watson
statistic indicatedvnegative serial correlation in the

\

residuals for a number of fundé.¢T6 examinefthis problem .
Afﬁftherithe first six autocorrglations of the reéiduals from
'thevcomplekvdummy,vaniable-model»and fromithe indepenaenfi
ﬁOdélnforgeach time éeriod weré‘éstimated.‘The_significaﬁée'

of the first six‘auﬁodbrfelations.ﬁas joiﬁtiy testéd with

the Q-statistic ¢, The null hypothe51s is that 301nt1y all

flrst 51x autocorrelatlons are asymptotlcally egual to zero. .

\
y

‘Est1mat;ng the'performanqe measures ° o 2

. The performance measures were estimated using the

relationships de3cribeaﬁﬁh Chapter IfI.4Thét is,vsh, zsh,

 trr,'and'ztr &Ere measured for each fund. Also to allow‘
i R ; : e _ /

/

comparison with previous work the unadjusted Treynor. measure .

9 . ‘u N - - . S ",:._‘.'
(labled tr) was also-estimated. To examine the bias in eachy
#  ~measure the following model was estimated for each -
' o o e T
performance measure:

ij=a+3(ri§k proxy)¥?j;
where I | : . y | _ -

PF performance measupe.

L&

3 .
The matchlng PF and rlsk proxy palrs are.

1. ’ sh zsh and s(r%r

“r The Q- stat;stlc is descr1bed in .
Nelson, C.R.(4973): Applied Time Senres Analysrs for
Managerial Fj_qcastlng, Holden= ~Day, Inc, 150 pages.

It was developed by Box and Piérce in

Box, G.E.P,7and Pierce, D.A. (1970): Distribution of residual
autocorrelatdons in autoregressxve moving average time
series maodels; dounnal of the" Ameplcan Statlstlcal

Assoczaﬁ;on, Vol. 64.

LR : &

i
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2. jn, tr, trr, ztr and B.
TeSts to. compare the different performance measures
Lo = . ; . .' ) : ‘,1
The funds were ranked accOrd1ng thelr Sharpe*measure;

their tradltlonal Treynor measure,\thelr reestimated Treynor

’

_mea5ure,'and the1r Jensen measure. The ranklngs were then
compared using Kendall s tau statistic. The_rankrngs an the
rirst'time period were compared to the rankings in the
'second time period using'the same statistic, to see—if?“
vrelatlve performances were con51stent over tlme.n /ﬂ

'The relationships: between performance or risk and other
, /
factors | ‘ ‘ | ‘ /

/‘ [

The general model used to study potentlal relat10nsh1ps

between performance or r1sk and other factors except

o

management f1rm is:
PF= a+y,0B1+yZOB3+73OB4+

75RS1+76LD1+77DA+7,ASST+Y,FMG+e'

by

where . ¢ ° -

PF= performance measure Or. B ' -

OB1=1 for funds with income and growth or balanced

" objectives and 0 for all other funds;.

~OB2=1 for funds -with an objective of income and 0
for all other funds;"

OB3=1 for funds with growth and 1ncome for an
objective and 0 for all other funds;

-~ OB4=1 for funds with -growth as an object1ve and 0

.~ for all other funds; :

* " “RS1=1 for funds with RRSP status and O for all,
other funds; .
LD1=1 for funds w1th a load charge and 0 for .

"~ -no-load funds; :
DA=mean net rate of new dep051ts-
ASST=total assets;
FMG= percentage management fee. .

The backward stepw1se procedure w1th the . probab111ty of

removal set at elther 0. 05 or 0 01 was used to f1nd»the best
: 2 : ‘ . .
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fit model. This regression, in effect, cdmpares‘thevfunds to -

a baSevcase claSs-of.ﬂunds) those which do not collect a ™
load charge, are'not RRSP"s, and have income as their
objectlve. Thus all that could be said if terms for ‘more

than one objectlve class were ?ound to be significant 1s .

'that the funds 1n those classes are 51gn1f1cantly dlfferent .

from the funds in the base case class. ThlS does not., H/
-however, allow conclus1ons to be drawn about. the d1fferences
between funds in those classes ‘To examine thls the
rregre551ons were repeated u51ng as a base case class those‘
funds with a balanced objective or those with‘a growth
'objectlve which ‘are not RRSP s and do not collect a sales:
charge when the fund shares are purchased

The same regre551ons were reestlmated for each. 1nterval

d‘

using only those. funds ‘for whlch B was greater than 0. 25

remove from theasample those funds noﬁ expected to be hlghly'

correlated‘with‘the'Toronto Stock Eachange (that is; bond
‘fundsf mortgaée funds and funds with- portfollos con51st1ng
predomlnately of securities traded in markets not hlghly
correlated with the Canadlan stock markets)

If a performance measure were correlated w1th risk, any
relatlonshlp obServed between that performance measure and
another fund attrlbute could actually be reflectlng -
dlfferences in rlsk 1n‘the\d1fferent classes of that .
attr;bute,‘To test this, the same regre551ons vere: also
estimated with the risk proxy 1ncludedsas an independent

“variable, for.both the whole sample and for funds with
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estimates greater than 0.25.
Estimating the performance of managers
The performance of firms whlch manage more than one

fpnd was examined by constructing both valu%iﬁelghted and

wequal—we1ghted portfolios from the funds they manage, then

applying the procedures previously outlined. That is, the

B's of the "portfolios of portfolios" were estimated using

" the aggregated coefficients method as for individual funds,

then the performance measures were calculated as~previously

.outllned The performance of ‘the firms were compared across

tlme by u51ng the measures as a. ranklng device’ and
estlmatlng Kendall's tau for rankings 1n~j1rstvand second

time perlods. DR

"Factors affectlng the rate of new net deposits

Iin thls-set of'analyses. l;near relataonshlps between

_rate of net new depOSLtS in the Second five years and fund

e characterlstlcs in the flrst f1ve years were tested by e

estlmatlng the model: . S %,"

R DA —a+7.0B1+'yzOB2+y,OBB

+y,PF*y5ASST+y‘R$1+7,LD1+7,5 +y,DA, +e.

:where the varlables are as prev1ously defined. ThlS model

was/estamatedqfor the whole sample and for the subsample of
{ y

funds w1th an estlmated B over 0. 25 in 1971—1975 /

4

&S
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et The detalls for each fund aéé presented in the

b w\ “:b

‘ Appendlx. Table -A=1 is a 115t1ng of funds included in the

£

study sample.

Table A-2 is a llstlnd of mean return, standard
deviation, first estimate of B and the final estimate of the
.8 from both the dunmydvariable regression and the

independent regression, for all funds in the samﬁle.QThe

- final equations from the dummy variable analysis are

presented in Table A-3. The estimated characteristid*lineql

]
A

from the_independent regressions aré recorded in Table A:4.
Only thbse terms for which‘the estimated;tegreggjoh ‘?
coefficient was signifidantly different from eero atﬁthets
petcent level using‘etandard tftests are shown in the tihei
equatidn.'The t-value for each coefficient islgiven belbnff
the equation to show the/significence:of the inclhded L

.variables. The estimated R? value, the DUrbin—WatSQn

@

regression are presented .in Table A-5. Table A—GTis’e_‘j'tifﬂ

e

listing of the flrst six autocorrelations for the the .

s

returns. Also in thi54tab1e are the first sixﬁ_ni‘ r

paper rates. Table A 7 prov1des the flrst six . 5
'autocorrelatlons ofﬁthexre51dUaLg from the various. = °

R ’ y ‘ @ - h - -
_req;ession analyses. 1 .
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statistic, and the'Qestatisticffor the residuals for'each.

Aautocorrelat1ons for the market proxy and for the cdmmereiéif
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.. An estlmated autocorrelat on coeff1c1ent 1s cons1dered

t

/' to be 51gn1f1cantly dlfferent rom zero at the 5 percent

sl

"standard error. gor 43 funds 1n

3 N
nl‘

'-wanewspaper quotatlons in- earller years. STy

|
|

" level 1f 1ts absolute value 1s|greater than tw1ce 1ts

the flrst s1x estlmated autocorLelatlons 1s

s1gnbf1cant(Table A- 6) In thlS

w

the sample at least one of

sample,,79 funds(77%) have\;A'

§
p051t1ve frrst order autocorrelat1ons, Whlch 1s in keeplng

"wlth the hypothe51s that the obserVed returns represent

e

'h’Thls result supports earluer flndlngs that 1nfrequent

temporally ordered values of’the component secur1t1es ’f;”

tradlng 1s typlcal of stocks on the Toronto Stdck Exchangea ;"ﬁ

Of the remalnlng 24 funds w1th negatlve flrst order

autocorrelatlons,_only threef

‘ ;‘ . |

'funds 2, -23 and 103) hAve:"”:

,:negatlve autocorrelatlons lessvthan vO e (the standard error"

is. @ 092) and for only fund 23 1s the value 51gn1f1cant at‘ u,%".

'the 5 percent 1evel~"; It 1s also 1nterest1ng to note that

only 16 funds have pos1t1ve second order autocorrelatlonS‘ *f“

S Jv

for only one of these (fund 90) 1s the value greater than

R . o . X o . wl

6 ¢

— o e e e e e o o

o b e L L
TP SRS LU NP Fo I ER S R IR
© ¢ -+ No attempt was, made to identify and estimate the best -

e P e e e T e e
e S TN ﬁs‘ o TR

‘_’°F1sher ‘L. (1966)'~Some new: stoct ma ket 1ndexes' dournal

‘of Business Vol. B39(supplement) . ppaAT91-225¢
. 77 As noted earller,‘negatlve autocorrelatlon that is

“v51gn1f1cant can be due to data. ‘error;, however, for these -

“three $unds the navps. series looked: reasonable on,

which prov1ded a yardstlck for: measurlng the accuracy of

1nspectnon ~and for:: funds: 23 and~10&%yalueslfor the theevﬁp.f'
'years- 1977-1980 were obta1ned directly fromgthe/company,,

~
\
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f1t ARIMA model 2 for the excess returns ‘series for each
/

fund because 1t is not necessarlly true that the returns'
are 301ntly normally dlstrlbuted w1th a constant mean(or
mean with a constant'trend) and varlance. The comp051t10n of
-the portfollos‘ln general changed over tlme, whlch could
~have caused substantlal‘yarlatlon in the var1ance in.
particular ThisTis‘an area‘of inVestdgation that'deserves
closer examlnatlon, but was beyond the scope of thlS study
The exlstence of 51gn1f1cant autocorrelatlons in these
series 1s 1n contrast to the flndlngs for common stocks..

1

,Fama'7° observed ‘that serlal correlatlons of one day changes

“in tha\natural logarlthm of prlce were s1gn1flcantly‘

v

Dow Jones Industr1al Index, but for longer perlods the'

some - non randomness 1n returns from managed portfollos are

'the 1nfrequency of tradlng noted earller, the p0551b111ty
. -\

fthat rebalanc1ng may take place in jumps, dependlng on the 5

,'1.\ e oLl : . . ’. : »\‘

‘time series that is stationary or stationary at some level:
of _.differencing can be. modelled as'a function of’ prev1ous'\r
:observatzons and previous 'disturbance'(the difference i
betweéen one observation and another in the series)terms. The

*‘procedure involves est1mat1n ‘the autocorrelations, partlal\ :

-autocorrelatlons, and inverse autocorrelatlons,_thenv

estimating a model u51ng ‘these estimates and verlfylng the oA

i _model through an’ 1terat1ve procedure. The entlre procedure
Siisy outllned in - . ‘
" 'Nelson, C.R. (1973) Appl jed: T ime Semes Analys:s for

- ~Managerial For-ecastmg-- Holden-Day, Inc., 150 pages. .

- 7% Fama, E(Fy (1965a):: The behav1or of stock market. prlces'

dour'nal of Busmess,.Vol 38, pps 34—105

. . 14,
g
; Ty
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dlfferent from zero for 11 out of 30 stocks 1ncluded 1n the-}

jcorrelatlons were close to zero, as would be expected 1f the-

_serles approx1mated a random walk P0551ble explanatlons for';

172Accord1ng to theory flrst developed by Box and Jenklns any o



_‘manager' investment strategy,.the facttthat‘some stocks_.'
i move . tog ther,.and the fact that mutualjfund share:priées
‘reflectftransaotions'costs, while'oommon stooh priCes do
.not.‘g - o ‘.; ()1‘ 5 “1. ‘H‘ Lo
‘If the eff1c1ent markets hypothes1s is, correct' =
however an 1nvestor should not be able to use these serral
: dependenc1es to "beat the market", after allow1ng for hlS~'
transactlons coshs ’ThlS aspect of fund behav1our wasvnot :

examlned hei“’é bu‘é?-cou,ld <be tested usmg a technlcal

nf1lter rule’T*;

These results affect thls 1nvestlgat1on 1n two ways-
| 1. 'serlal dependency 1n the fund serles not 1nduced by
unlque events or data error would meanrthat_estlmates-'

of B are both blased and 1ncon51stent since the, “true"

return model should 1nclude lagged dependent varlables';

zé.' some of the serial ﬁependency observed in the re51duals

P b
. o’
T ek
W

of regress1ons of these series on market returns ﬂ%ﬁ
{

attrlbutable to this dépendency in’ the fund ‘series.

N

The return serles for the rlskless!asset proxy 1s

nonstatlonary 1n this 1nterval whlch 1s typlcal of 1nterest.

\
‘rate ser1es. However, due to the large var1ab111ty 1n the

i

returns serles thlS is. of Ble] 51gn1f1cance for thlS study
’: Examples of such stud1es u51ng dally returns are°‘j'
Alexander, S$.5.(1961): Price movemgnts in speculative
markets:. trends or random walks' IndustPlaI Management
‘Review; Vol 2, pp. '7 26 AT , - . .
and.. e ' R

, Fama, E. F and Blume, ‘1966) FllEer rules and stock v
‘market tradlng profitﬁy dournal @g Busrness, Vol 39 pp
226-241. IR T - i |

f,‘,‘ﬁf' 'dﬁf‘@ " '
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b~f and mean standard dev1atlon was 0. 0424 For the market

‘»]adjusted;for rlsk‘before:comparlsons can be,made.

'proxy, the mean monthly return was" O 010 and sample standard

. _....___._—__.-,._.———--—_.—.

B ”s

The autocorrelations for the market proxy were not" o o N

©

significant, but:the'first—Order value is weakly

negative(f0.0Z)-whieh is'opposﬁtehin sign to.the value of o

0.26'quoted.by Dimson 1 for‘the.TOronto'Stock Exchange

Kl

‘Index. L e SR o

" Risk and return for,the funds'

L, The mean exce/s\return 1n the f1rst tlme perlod was‘

—0 0039 and mean standard dev1at10n was 0 0506 The mean

‘ excess return Qn the market proxy wvas -0. 0025 and 1ts sample'

R

,hstandard dev1at10n was 0,0511. Thus, overall the funds‘
VYielded.Iess than the market, orfrather lost mdre._Howewer,”‘
15 funds had a p051t1ve mean monthly excess return 1n this

étlme perlod and 34 funds(33%) had means greater than the _‘_"

. N . s * Y
market L ,% o L .

1In the second t1me perlod the mean return was 0. 0073‘

‘o

devﬁatlon was 0. 0526 Thus. overall funds ylelded less than

fthe market in th/sﬁtlme perlod as well but mean total risk

w W

'was less also. The mean monthly excess return for 92 funds

was p051t1ve, but only 24(23%) returned more than the

A1

market. ThlS does not 51gn1fy,‘however, that those funds L

: that yleided less performed less well—returns must be

’Ug$1mson, E.(1979): Risk measurement when shares are =~
ject to-infrequent trading; dounnal of FlnanClal~_ S
Economlcs, Vol. 7, ppP. 197 226 « L Ay e e



‘From thevindependent regressions for 1971-1975,”in 58

characterlstlc lines were ‘terms. other‘than the synchronous.

w % . -t

market term 51gn1f1cant. For the seco 'flve years, 51”a
characterlstlc.llnes 1ncluded such terms. This compares to '
42 and'53 respectlvely, from the dummy variable I
régfesSions. The autocorrelat1on results confirmed that fund
.returnbseries may reflect 1nfrequent tradlng'of a portlon of-
“;stockslon the. Toronto Stock Eﬂcha?ge. Assum1ng that the S

'nans and_the values of the TSE Index were measured at

approxlmately the same tlmes overall ‘the fact that for‘

about 50 - percent og‘the funds,‘non synchronous terms Were .,
"1mportant 1nd1cates that for many funds, average frequency

.of tradlng of*securltles held was dlfferent from the average

kfrequency of tradlng of stocks in the Toroﬁto Stock Exchangea
300 Index 7@; That 1is, some of thé prlces used to estlmate
the values of the component securltles of these funds were

)
out’ of: date. The consequence for the 1nvestor is that

publlshed values of B for mutual funds must be v1ewed w1th

sgme scept1crsm. If he 1s u51ng such values to assess the
r1sk1ness of hlS portfollo he would do well to exam1ne the

I

. methods by whlch'these were calculated to see 1f some

icompensattggbuaa‘made for d1fferences in tradlng frequency

Lo L : '
TT“ Month end data vere obta1ned dlrectly from Guaranty Trust
and Montreal Trust for the entire -ten- year period. Lagged or:
"led terms appear in the characterlstlc lines.for seven of
the nine funds 1nvolved This supports the conclusion that
this phenomenon 1s a functlon of the mar%et not of the
data. ‘ _ = *’l . ;

e . S AN N




Relat1onsh1ps between fund returns and market terms
were not 51gn1f1cant at the 5 percent level for funds 2 and
90 for 1971—1975 and for funds 2 and 6 for 1976 1980. Fund 2
is the AGF. Japan Fund, a fund w1th substantial holdings of
non- Canadlan securl‘les, 80" thlS result is ‘ot surprls1ng,
51nce the returns on this fund are llkely more hlghly
‘correlated Wlth returns in forelgn capltal markets than w1th{‘
returns in Canadlan capltal markets Fund 6 and fund 90 are,

ﬁgyespect1vely, All Canadlan Revenue Growth Fund and Royal

Trust "B" Fund “two funds whych hofg a &arge proportlon of

s thelr assets in flxed interest securltles, on which retufns

Care 1n general not well correlated w1th returns in equ1ty

,""* Ry

“markets..The result Qor fund 2 from the. dummy varlable . ¢

R .

i@egre551on 1nd1cates a relatlonshlp w1th only the one g$§f

lag term }n the first f1ve years, and fio relatlonshlpﬁfhgthe '
'/secohd‘flvewyears“‘The result forffhhd’G from ‘the dummy
varlable analy51s is a. value of'—O 01 for the second flve'
‘years. For fund 90 the dummy Qar1able regress1on 1nd1cated a
A'?b ‘of 0‘08 in the first tlme per%??”-‘ | |
'Th haracterlstlc 11nes of seven funds in the f1rst
;tlme per1§d(6 8%) and 13 funds(12 7%) in the second t1me fﬁgéﬁdﬁgi
"3per10d 1ncluded quadratlc terms when each t1me per1od wask’h |
’examlned separately The equatlons for . 18 funds(17 5%)
Afncluded a quadratlc term when the dummy varlable model was  °
vestlmated (Of these s1x applled to the flrst t1me perlod B
vonly and: 12 applled to both t1me perlods ) A f1nd1ng of 10

'“‘percent or 1ess for an 1nterval 1s con51dered to be n0",
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defferent 'than the number expected due to random chance.
‘Fab0221, Francis, and Lee 7 found that for the1r sample of
h85 Unlted States funds@%nly 5.8 percent of the
characteristic 11nes 1ncluded the quadratlc term.the
percent for Canad1an funds is, thus somewhat h1gher, although

the d1fference is probably not 51gn1f1cant. ThlS finding - /

1nd1cates that if managers are . engaglng in t1m1ng

‘
Loy

i esd{ﬁ)ey are not be1ng successful enough for the
} v,”" statlstlcally 51gn1f1cant ' :

L i 'my varlablevanaly51s 1nd1cated that for 43 of
thewfd%ds the estlmated B's over 1976—1980 were not

s1gn1f1cantly dlfferent from the estlmated B s over -

”'1971—1975 for three-funds the - estlmated-ﬁ s were ' fﬁt

statlstlcally 51gn1f1cantly larger in 1976—1980 than in

1971—1975 and_for 56 funds the estlmated B's were .

9_ "'statlstlcally smaller in- ‘the second five years. Thus overall
h”the volatlllty of the funds was- s1gn1f1cantly lower in the

second time perlod The decrease 1n voﬂ}tlllty of 55 percent .
s o

4 of the funds is con51stent with the relatlve increase in

‘percent of bonds and mortgages held (see Table 1) ‘and w1tha
| the need for the funds to ma1nta1n relatlvely high levels of
:cash 51nceedur1ng 1971—1980 redemptlons exceeded depos1ts

- in all years except¢1980 ’dﬁ"

—__—_—_——.—"—.—.———_—- o

7 Fabozzi, F. J.,vFranc1s; J c. and,Lee; C.F.(1979): e
 Generalized functional form for mutual fund returns; Journal
- of Fmancral and.’ Ouantltatlve Analysrs, .Vol, 15, pp. C :
C#1107-1119, g? :
T Canadlan Securltles Inst1tute(1980)t Canad] MUtual
.Funds,,p 70 ;

’
I
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Grant ’’.found no statistical evidence of a major shift

‘in fund volatility‘in the interval 1960-1974 in a sample of

,19 funds. Seventeen of his sample were also 1ncluded in thls

study (see Table A -8 for a comparlson) N1ne(53%) of these

9

17 funds were 51gn1f1cantly less volatlle 1nﬁﬁ976 1980 than

‘in the prlor f1ve years, a flgure comparabla to the 55

'percent for the total sample._ ;@‘

R

In this study, the estlmated B s oﬁ’ﬂz funds(15 23,

79, 81} 83, 85 88, 90,'92} 95, 100 and 102).° were found’Eb*“ﬁ i

J.A, .
Y’r\

=:be s1gn1f1cantly negative in 1976 1980. The dummy varlable

*ﬁregre551ons produced the same result for all of these funds

A

4but 79 and 100 for which the estlmates were low positive

values All of theSe except fund TOO are income funds: with
portfollos con51st1ng predomlnately of bonds or mortgages.
Fund 100 1§%§pe Investors Japan Fund.

Slgnlflcantly negatlve estimated B's are very uncommon.

. However“-in none of the reported studieS»were bond B8's

est1mated u51ng the aggregated coeff1c1ents method, s
Y wlig *?@@*ﬂ «
dlrect comparisons are not too meanlngfuﬁw estlmates

"that are analogOUS are. those from the flrst model studled,'

R A

the- capltal asset pr1c1ng model with a synchronous market

H"?-u

term only These values for 1976 1980 were: (the starred ; ;”

oA L..t».,,&l- W

values were not 51gn1f1cant at the 5- peréent level)

0.05*(15),'0.07*(23), 0.16(79), 0.08*(81), 0,05#(83),

\

0104*185) 0. 05*(88) 0“04*(90)” 0‘10(92) 0. 04;(95)

—— o i S s —— - ——— o

. Grant, ;DV(1976) s Investment performance of Canadlan

: mutual funds._1960 1974 dounnal of Bus:ness Admrnlsrnatlon;
Vol. 8, pp.- 1"10 S P
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h0.09(100), and“0.0S*(102): McConnell and Schlarbaum o

reported that‘the.B estimate for a portfolio of high~-quality

United States bonds over the period January 1956 to December

1976 was 0.15, and in subintervals was ~0,08%, o 01%, 0.26

and and 0,23. Bildersee s found a mean B estlmate of 0. 07

o

fdr "hlgh quallty"‘preferred Un1ted States stocks 1n the

perlod 1956 to 1966 Both sets of results are not dlrectly

| comparable to the results of thls 1nvestlgat10n because the

excess return model was not used but 1t is: gratlfylng that

.

the observed values are 51m11ar. In the flrst t1me perrpd
) Qw‘

‘the use ofwthe aggregated coeff1c1ents method on‘average

i
raised the estlmated ﬂ of the bond funds by 0 04 Someé

change was expected because in general fixed 1ncome’

securltles tend to -trade less frequently than equ1ty 1ssues.

‘The question is why durlng the second f1ve years were the’

estlmat!d bond portfolio B s so negat1ve7 e

U51ng the. results of Jarrow ‘2, Rao®® showed that the B .

of a bond is equal.to:q

- ——— - — — — ——_—. -t

*° McConnell, J. J..and Schlarbaum, G.G. (1981) Returns, -

risks, and pricing of income .bonds, 1956-76 (Does money have
an odor?); Journal of Business, Vol. 54, pp. 33-63.
s+ Bildersee, J.S.(1973): Some aspects of the performance of

preferred stocks;. dJournal, of Flnance, Vol. 28 pp.
. 1187-1202. L
“¥*-Jarrow; “R.A, (1978)‘ The relat1onsh1p between yleld risk,

and return of corporate. bonds' Journal of Finance, Vol. 33,

pp. 1235-1239.

*"? Rao, R.M.(1982): The - 1mpact of yleld changes on the

- systematic risk of bonds; dJournal of FlnanCIaI and

Quant itative Analys:s} Vol 17 pp 115-127.

o
1

3
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p=covirt, mkt]/VAR(mkt)-—D(t)r[tov(r;mkt)]/VAR(mkt)

where o . o
D(t)=an approximation to bond duratlon B4
r=bond yields; and ‘ -
mkt=returns on the market.. ‘

" Since the B of a portfolio reflect$‘the B's of its .

ks,
[

constitUents[ this expression is applicable a4lso to the o

estimated B ofba‘bond portfolio.

The results of the regre551on analy51s show that. in the

‘“ .

‘flrst five Years the estlmated B's were 10w and positive,

The duration of a bond D(t) w1ll always be equal to or
B :
greater than zero and ylelds will be p051t1ve since they are

_”51mply the .discount rate that makes the present value of the
promlsed future cash flows equal to the bond's current
'prlce Thls 1mp11es, therefore, that 1n.the flrst five- year
.1nterval bond ylelds and returns on the market had a . |

negatlve covaglance. That 1is, returns on the market roSe
. - . @ -

when yields declined. In the second-five year interval,

«!“Duratlon was deflned b¥ Macaulay as:

Duratlon(t)— E:[nCP(n)/B(t)]+[(T t)AP(T- t)/B(t)]
where" ° -k

T=maturity date of the bond

P(n)=present,value of $1 recelved at time n where

the $1 has the gsame risk characteristics. .as the
cash flow from-owning the bond at time t;\
C=coupon payment on the bond’ in dollars _ _
- k+1=number of -coupon payments remalnlng,u \
‘A=face value of the bond; - .o
. B(t)=market price.of the bond at time thkl1n

Macaulay, F.(1938):Some Theoret ical Problems Suggested ‘by
Movements of Interest Rates, ‘Bond Yields, and Stock Prices
in the United States-since 1856; National® Bureau- of Economlc

_'_Research Columbia Uni er51ty Press. -

, /The D(t) in Rao's equation is an approx1mat10n because
~exp(- rn) is used. to estlmate P(n) :

AN

&)



/however,‘the B's were negative, This suggests that during
the second-five year periodlbond yields and mar ket returns
rose together;<During this period the interest'rates
increased sharply, greatly reduc1ng the pr1ces on bonds and
\;mortgages. However, the pr1ces ‘on stocks generally rose
tﬁdurlng thlS t1me perlod as ‘the Canadlan economy recovered
from a rece551on that began in 1974 ‘and d1d not end until
early 1978 B3, The selling pressure on medium- and‘lbng—term
bonds vas also probably exacerbated by the 1nstab111ty in
the d1fferent1a1 between y1elds on short term paper and |
\\\

longer—term debt. In March 1978 for example\ the rate on
\

30- day prime corporate paper was 7 95 percent and the y1eld

o%klong term corporate bonds was 10 02 percent Equ1valent

)

~figures for March . 1979 were 11 32 and 10. 53 percent

&
Yo

=respect1vely and for March 1980 were 14 15 and 14 18 percent'

m\
respectlvely In December 1980 the respectlve values ‘were

.18.35 and 13. 63 percent

The 51gn1f1cant,terms,1n the”characteristicylihes of
thesekfunds.prov}dedadditional information on_tge shift in
correlation betweenithe“stock and the“bond markets.,ln the
~first fiveryears,'in the independent regressions,_the
'Synchronous market termiwas significant for all funds except

- **Murphy, L. J., Laurle, N.M., Slmard ‘C. ,and. Durand'

R.(41977): Perspectives on the- Canadlan economy: &an analys1s;'”

‘of cyclical 1nstab111ty and” structural change; The .
Conference Board 1n Canada, Technlcal Paper No.,2, 100

. pages. o , A

: "Al1 these values are. from- s
Bank of Canada (1981) Bank of Canada Revrew, January, p.
20. .

. . ., . ! .
. AN . . . : y
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fund 23,‘and for funds 15, 81,k83, and 103 was the on}y
signifcant term;‘In.the second five years for only one of
thesg fdnds(fund 92) was the synchronous market term
signﬁficant‘and in every case the coefficients for both
lagged térms(theptwo previous periods) were significant at

the 5 percent level. In the first interval the mean R? for

these funds was 20 percent while in the second it was 34

A

'percent, an increase du&plte the lack of a synchronous

market term. ‘ S | s

A term'representing”the two-period lag was in the

.characterlstlc 11nes of five funds(12, 19, 32, 36, 4T.,77),

0
fo

for the first flve Years. For 1976—1980 the number that

1nclu is term. was 24 (the funds noted plus 1, 7,344; 19%
v : . L a
27, 37 63, 66, 69, 97ﬂY103), In the first period the N

number is no different than what would be expected- from o

random chance. However, .the .number ‘in the second interval is\
' o - B ‘ : ' o . ; VoL
significantly‘more than would be expected in normalttimes}'
N o

‘but less remarkable 1f the correlation between stock returns

.and y1elds were’ pos1t1ve<as the estlmated B's’ for the bond

funds seems to suggest.

/It appears from the ev1dence in the llterature that a

" ‘positive correlatlon between ylelds and returns. on a market

proxy of stocks only may be a omalous compared to long term
marketvcond1taons. If so, th p01ntsvout a potentlal

dlfflcuity 1n using such a: progy. Itwmay be that if the

»proxy ‘had 1ncluded both stocks and ‘fixed- 1ncome ‘securities, o

the change in volatlllty would have been less marked o - L

I:d
L]
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Further investigation is needed to examine the basic

relationship between bond and .stock markets in Canada before

’firm conclusions are drawn from the results of this

investigation.
Level of d1vers1f1cat1on N

- The mean R? value for the whole sample is 0.54. Values .

for thlis measure ranged from 0.04 to 0. 96 1f funds in -the

lowest rlsk class in the second interval are excluded

"

(leav1ng 71. funds) the R2 is 0.62. The mean R? from the

1ndependent regressions for the 17. funds that were also‘in

Grant“s 27, study is 0.66. The comparable value from the»

X

dummy varlable analysxs is 0.62,. These are marglnally higher

‘than the R2 of 0 52 found by Grant 1nd1cat1ng that the use

\‘mutual funds: 1960~ 7@fvyd
| Vol. 8, pp; 1-10. A : -
[ Shawky,\H A, (1982) An update;yn'mdtuaf”

‘\t . . | \« . - : .

" of the aggregated coeff1c1ents method d1d lead to 1mproved
*estlmates. However, the 0.54 value for the whole sample is
‘con51derably less than the 0. 75 found by Shawky s for; .,-:

ﬁUnlted States funds in the berlod 1973 1977 u51ng the

capltal asset pr1c1ng model with synchronous market terms
W

'only As a measure of the level of dlver51f1catlon, the R?

1nd1cates that in. general Canadlan funds had & relatlvely

low level of dlver51f1catlon and,were.less dlver51f1edvthan

>

" comparable United States funds. - L R

—— e e -

Grant, D. (1976)a 1 v

funds'ﬂheiter'
gradeS' uOdrnal of - Portfollo Management wlnter, pp._29 34,

.

L,



\‘Alternatlvely, 1t mlght be useful to - est1mate B s foq a

/VResults by r1sk class - 'Qf

: w1th 1ncrea51ng rlsk The observed trend to decrea51ng»

Autocorrelation in the residual sdries
Desp1te the use of the hggregated coeff1c1ents method,
serlal correlation in the

.

The Durbin—Watson statisg

51dual terms was not eliminated.

or. 28 dummy varlable‘

,'J.y_, -

regressions indicated pi@l cant ser1al correlatlon at the

5 percent level. The cr v%cal value for the ch1 squared
distributed Q—statistf&wxs 12, 60 for six degrees of freedom,
and for 30 funds the“QWStatxstlc was also 31gn1f1cantv !
conflrmlng what the Durbin-Watson statistic 1nd1cated Some

of thlS ser1a1 correlatlon is attr1butab1e to

P

'autocorrelatlon 1n the fund series. However, some, of the
51gn1f1cant values were for funds which d1d not exhlblt

51gn1f1cant autocorrelatlon. Th1s could Tean that more.

lagged or 1ed terms ‘are requ1red in the model(thls would be

T

”drfilcult to accept on theoretlcal grounds,‘however.\
l

x}

_proxy that 1nc1uded both stocks and flxed 1nterest \;’  “.—

i
i

ellmlnated

s

The results by rlsk class are glven in Tabl

. . . ,"." L ; _" ;T

. - . ]

As expected from cap1tal market theory and the capltal{
/.

asset.pr1c1ng model the absolute value of returns 1ncreased

w

- .« 1‘1(
freturn w1th 1ncreas&ng rlsk 1n the flrst tlme period .

. gg@lgates that ‘the reallzedgsecurlty market llne;was

s . . - e . B .
- N _ " — 1




Table 5A Fund data,._z rlsk classL g estlmated\from dummy

[ﬂ“ 1var1able regre551ons

Risk ... ' Number . - Mean'g- Lgﬁean;,?~f~"Mean SD Mean R? "
‘class T. T e rEEEEEE‘” K , T
—9_7—1975 PR e ‘
B(1) 16
”~B(3)eﬁpu N38 N
o opla) 39

19" 00.0008 0}0285'j°'0;27 -
63%  ©.-0.0038 0.0511 . 0.49

TLoo0o®

t08_‘ffj"0A00621;; 0 0608 ’{'0.6Qf

.29 .-0.0017 . 0lb242 7 0.38 .,
80 -0.0033 - .0.0436  0.72
.89 - -0.0035  “0.0529 . :0.58"

Sovar(1)es a7 T
Svar(2) 20 oo 0
Sevar(3)- 4

Var(4fg;1;26‘”,k

<

(0]
o
|
(o]

“';0059*5750 0506~ 0.54
. -0,0188 - 0.0099 © 0.04, "
.64 . .00.011a 0 1192;&];0;96,n

@
1
o

el w3
T M
b [ Max

- OO0
4 e
~J
|
o

12 -'_‘00;0031 ;ggogosogr 0.s0
.61 00,0079 0.0443 ° 0.53" .
.82 . 00,0082 © 0.0452  0.69
.13 00.0118 0.0547  0.60 -

260
20 \\1

L0000 I aoo -

6-1980
) g

)

)

 Yar(n) .29
[var(z) a3
'Var(3)..__25\\

i .83 00.0108  .0.0517" :0.57
jvar(4) 6

P19 100, 0’181f§V0-0748.f]lo-43u;?

61 js\aoo 0073 0.0428° 0.54

| motal . 103 1 o | S
S 250 -0.0028  0.0125 . 0. 04 -

B
i Mag -

U:ACPQwi

'83 - -0.0035 " 0.0526° .0.61 .

.08 | -0.0068. ' 0.0743 0. 48‘_T\fj;f”

7 00,0018 0. odea 047
L7101, 00,0082 . 0.0432 . 0.59

43 00\0228rjﬁ‘0,1ﬁsj:g_ 0. 963 AET R

Do

e negatlvely sloped durlng that 1nterval This is con51stent RO

""w1th the fact that Canada was in a rece551on 1n 1974 1978

~ . /,/

A negatlve securlty market llne was alsolobserved for

_-___—___.___—_.—__..

Loy Murphy,,L J. Laurle; N M Slmard C., and Durand

R, (1977) -Perspectlves .on the Canadlan economy.: an: ana1y51s

- .of cyclical 1nstab111ty and ‘structural change; The
Conference. Board in. Canada, Technlcal Paper No., 100

i"pages..:n“ S $- EE
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the NeW‘York Stock Exchange in thlS 1nterval by Shawky

) h;%'(jf The mean estlmated B s 1n the flrst and second t1me ’
) "‘ .:\\ ’ . )
: perlods were, resp tlvely, 0 81'and D 61..Thus overall

- L N :
’go,Canadlan mutual funds tended to hol, portfollos less rlsky

e

“T;hthan the market proxy ThlS 1s a qu1te\reasonable f1nd1ng

-f‘would lower the systemat1c rlsk of a fund relatlve to the

"Qmarket proxy In fact ‘in- the second f1ve years the reductlon

a-estlmated agalnst the f\h\doo Index were found to be

ﬂ;51gn1f1cantly negatlve._That the Shlft in volatlllty was
'”Qmajor 1s 1nd1cated by the relatlve @hange 1n the number of
”'funds 1n each category From the dummy varlable analy51s,
“ionl on f nd mov d to h1 th s st mat sk clas fund
.0 y e fu e a hig er y e 1c r1—//E///S/4'

Fr
1ne moved two classes

S »..».

9\ﬂ103) but 17 moved one classﬁlowerQ%

hlower and 51x moved from the h1ghest systemat1c rlsk class
ffﬁto the 1owest systematlc rlsk class. ThlS change over the ;”7'
LN : i

'7fdecade means that the 1nvestor w1th a relatlvely long

'“pwlnvestment horlzon 1s assumlng an addltlonal not ea51ly

'faccounted for,‘rlsk when he purchases ”htual fund

hff'shares——the rlsk that over t1me the r'sk1ness of hlS S
zld\;hﬁ:portfollo may change to a level that may hot be su1ted to;
"ho\-;fhls needs. One 1nterest1ng p01nt 1s the contrast 1n the
'vvf\-‘lpatterns of Rz between systematlc rlsk and total rlsk
té\;hcla551f1catlons. For systematlc rlsk the mean R2 was o
W\ ::T;haw;y:-h—;-(1;82) ‘An update ‘on . mutual funds-”better

grades; dbunnal of Pontfollo Management Wlnter, 1982
pp 29 34 % ; _ : e

'51nce most funds held some short—.and long term debt whlch ,.“'
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Table 58, Fund data, ;1 r1sk class B estlmated fnpm

1ndependent

regre551ons

Number Mean é
0 a7 loss

3%' 29 o 0.83
a4y »45/.gf'ags‘.ﬁ,04;,

0,82

0,79

~0.08

" 0.71

- 0us2

L 0.63°

L 0.28 .

S e DML ;:;0~011ff~r
T Ao Max s 48

S 060
Ce25 a0
| 0L12 y
ST © . -00.0082
25 e 0077
6, . 0.87.

=050

“deMean return Mean SD i

© 00.0008
~0.0049

~ -0,0035

©=0.,0057.

S -0.0017

77 -0.0033
©°20.0035

- =0.0068

 Zol0039

-0.0188

r»'oo,003sf;
... 00.0079
Y. 00.0088
©00.0134

00,6019

°00.0108
©00.0118 .

| Qoo 0114

00,0073
S £0.0028 0
. 00.0228 0

0.0574

0.0242f
0.0436

0.0529

0. 07434

0.0506
0.0099

0. 1192jg~‘

o ososfﬁif;
.#o 0269

-0.047

0428
20125
1151,“

0. 0279;-f”'
0.0518 -
.0.0496

0.0264 - -

- 0.0432

010517 e
0-0748]f"“"v5

"r”makes 1ntu1t1ve\sense in- terms
ti;funds w1th low td\\I- 1sk tend

fi“1ncome produc1ng securltles\so

‘.\

”hlghest for the funds w1th most systematlc rlsk

of portfollo comp051t10n* '

to specrallze in

HoweVer

\?br\total rlsk the funds w1th the hlghest mean level of

qfdlversffacatlon were 1n the mlddle two categorles._Thls-fi

b

w1ll appear less dlver51f1ed; i

PR
‘a
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i when compared to a- market proxy of common stocks. Slm1lar1y

;hlgh rlsk funds tend to hold growth stocks, wh1ch in’ the“ o

"‘mLpCanadlan market are generally stocks of companles in the

e

»m1n1ng and energy 1ndustr1es or companles that ferv1ce!
wmlnlng or‘energy”flrms,

Relationshfp'of systematid“ris to other3fund~: E R

. S . SR E R .
‘,character15t1cs T Ta;}fu R t”j‘#‘t o gf

w To. examlne whether systematlc rlsk was statlstlcally

.related to other fund characterlstlcs, the B estlmates were 'b o

f7fregressed onto varlables representlng these features as ;

’:*;hdescrlbed 1n‘Chapter III The features were fund obgectlves,;

<

'*.RRSP'status, fund §1ze,‘whether or. not ‘a fund charges a.

1sales fee, and percent management fee.,The number of funds

'A" [

Vf by rlsk class and objectlves are glven 1“wT§ble.6f‘The7

*LQV'1971-1975 1s-“f'

"result of the regre551on for the whole sampieﬁfor;theﬁperiod"'{

S B=0.37+0. 35031+o 48032+0 ssoa4+
L-.‘ (3.81) (3.15) (4.24) (6.42)- | '

: 0.027LD1-0.0039RS1-0. 5210 ‘ASST-Q. 0099FMG

(0. 44) (0. .07) (-1.22) (-0.20) R?=0.46 . _,“g

;QQAfter applylng the backward e11m1natlon stepw1se procedure e
Tf;to e11m1nate non s1gn1f1cant terms, the reduced model for
ﬁthe whole fund sample 1s-"".;ff*”;:,3f;vge.'mft 3‘ff:f/fl o

5 0 30+0 400B1+0 54OB2+0 630B4. e
(4 21) (3 88) (5 55) (8 07) R’- 0 45 .

ifThls result says that 45 percent of the observed var1ab111typ;-ffh

'-“;n the B estlmates for the flrst t1me perlod can be

\?ﬁexplalned by dlfferences in the objectlves of the funds._,tib E

_also says that the mean B value of funds w1th ap-lncome

el
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ummmsmum

\ gble 6. Fund objectlves, by systematic'rlsk~classi

]

*(ﬁ_‘

‘_-hob]ectlve was 0 30 and that the the mean B estlmates for
‘lfunds w1th objectlves of balanced growth and 1ncome, or'y” .

_'growth and 1ncome, or grpwth were 51gn1frcantly,1arger than

o conclu51on can be drawn about the 51gn1f1cancé of the

ug

Jwas hlghest for funds(O 93) wlth a‘a growth\objectlve and

7

1n between, as expected The fact that no other varlables o

r}are 51gn1f1cant 1s also of 1nterest It shows that on |
;fgaverage the-volatlllty of load and no load funds, or RRSP

o and non- RRSP funds, or funds of dlfferent asset 51ze were

':~ghthe same.:Assumlng that systematlc rlsk was not related 1n

e

:wptsome complex, non- ﬁlnear way to these varlables, thlsf'

ol

'Rlsk class Balanced"' Income N Growth and -Growth '
- o S o ‘1ncome ‘ '
1971 1975 AR o ' _ S ‘ :
B(1) 2.” 1 ‘ o0 T 3
(2) & 3 R 3 3
(3) 4 0 - 9 . . 25
(4) 3. 2 370 30
976-1980 . : - s o
(1) 5 12 ° 4 10
(2) 3 . 2. 4 . 16
(3) .2 0 5 : 19
(4) ! 2. 0 2 = 16
W‘.‘Includes funds w1th a balanced objectlve or w1th an 1ncome e
: and growth objectlve B T U L
R ‘A -

"tjthe mean B estlmate for funds w1th an 1ncome objectlve. No _c“
n;dlfferences between the other three groups. The mea B value_:

iﬁ?lowest for funds w1th an 1ncome objectlve w1th the other two_cf



'blndlcates that an 1nvest%r need not.be concernedb for-

_example, that smaller funds are a r1sk1er 1nvestment than '
larger funds. ‘ R *@1: h'  . o ‘_t ‘d S 5
In the second;time period the résult,fcr‘the full model

P e ‘ ’ v ) o
';I.S:‘ : ' S o R : L [
fLB -0.042+0. 54OB1+0 74OB3+0 85OB4+ e
. (=0. 33)(3.99) (5.49) (7.94) - ‘
0. 071RS1”0 0046LD1-0. 17X10"ASST 0. 0015DA 0. 054FMG“
( 0 058) (-0. 40) (= 0 86) (-0. 97) R*= 46

ﬁThe reduced model is:

L3

 B=-0:058+0. 5308140 .740B3+0.840B4
(-0.67) (4.17) (6.22) (8.80) R*=0.45

Slmllar conclu51ons can be drawn for ﬁ estlmates in the
second t1me perlod as were drawn for B estlmates 1n the

flrst t1me perlod "In. the second t1me perlod the'mean

f lestlmated B for funds ‘with an 1ncome objectlve was. negatlve e

-

but not 51gn1f1cantly dlfferent from zero Agaln the

v

”'frelatlve magnltudes of the regre551on coeff;c1ents are as '

\E«(

expected
A 51m11ar regre551on was estlmated u51ng ana base case_'

:the no- load, non RRSP funds w1th balanced ob]ectlves,fforf

'{the purpose of exam1n1ng dlfferences among the other three

V.groups. The flnal equatlon for the f1rst t1me perlod ise

“B=0. 80 0. 57OB2+0 130B4 RS
(16 9) ( 6. 84) (2 30) R*=0, 44

~.fIn the second thmmger;od the estlmated regre551on 11ne 1s .fb_“*

“‘é- B=0.58-0.680B2+0.190B4. .
(9.52). (-6.27) (2 67) R*=07.43.

o ‘Thus in ‘both perlods the funds w1th balanced objectlves had o

¢

“v -a mean B est1mate(0 80 and O 58 respectlvely)-srgn1f;cantlyan

Sy



A

‘smaller than bhe mean B of funds,

is:

‘ .

larger than mean B estlmates of the funds Wlth 1ncome
objectlve (O 23 and —0 10 respect'vely and 51gn1f1cantly
ith a growth ‘ /
ob3ect1ve(0 93 and 0.77, respec ively), but not from'funds
wlth growtﬁ and 1ncome objec}fves only. In general then for
the Lhole sample; rlsk and/objectlves are. related more or»‘
less as expected | |

The regre551on u51ng no- laad, non—RRSPh'gronth funds as

@ base case was reestimated u51ng,onlylthose'funds with a B :

_estimate over-0.25, to see if the relationship differed when ..

onlyifﬂnds_with:major holdings of Canadian-equity issues

were considered. 'The final result for+the first time period
R IR , ‘ T S

B=0.91-0.160B1. '
 §34.82) (-2.11) R*=0.05

ThlS 1nd1cates that for rlskler funds, the mean estimated

B's. for funds w1th 1ncome,_1ncome and growth or gbowth ,

<&

objectlves were not statlstlcally d1fferent/from each other
but were. statlstlcally 1arger than the mean estlmated B for'h

funds w1th a. balanced objectlve. The results for the second

[}

t1me perlod are:

" B=0.73-0.002DA2.7 SR
(23.17) (—1 65). R?=0.01 Co

That 1s, the mean estlmated ﬁ s for the d1fferent objectlves

categorles were not 51gn1f1cant1y d1fferent at the 5. percent

level of s1gn1f1cance. Some dlfferences reflectlng dlfferent

objectlves would be- expected assumlng that the ad hoc

R c1a551ﬁ1cat10n scheme based.on the wr1tten‘descr1pt10ns is.

A ; . i . - .



reasonably accurate. Thus, elther a more rlgorous B

cla551f1catzon scheme is neéded or the wrltten descrlptlons

‘are, not a very accurate 1ndlcatlon of the goals ‘dctually

The estlmates of the Sharpe measure for each fund are
, - :
given 1n TabIes‘A-Q and A-10. Those for. the Jensen and

Treynor measures are glven in Tables A- 11 and A- 12

';Table 7. }”[f

indiVidual.funds) The value'was sighificantly negat ve for -

.,100 andlcatlng that over the decade fund 78 performe

The performance measures by risk class are given in -

Jensen Index . L ‘ - =

at’ the 5 percent‘level.(See Table A-12 for,the valués for

P

) ‘ \ .

fund 78 and 51gn1f1cantly p051t1ve for funds 37 65 aid\\‘
d

| s1gn1f1cant1y worse than the market and the latter threé\

'

€

funds performed better than the market. For funds 4, 32 \hnd \\\
. - \

65, the jn measures were 51gn1f1cantly p051t1ve but the
coeff1c1ents for the 1ntercept shlft terms were
51gn1f1cantly negatlve. Th1s means that statlstlcally the‘
three funds performed 51gn1f1cantly better in the second
f1ve Years than ‘in the flrst f1ve years. Overall .accord1ng

to thls meaeure 94 funds performed no better nor’ no worse

than the market over the ten year per1od and bas1cally

-
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Table 7A. Performance measure _X risk class, g estlmated

»

s

"Risk
. .class

\.

1971-1975

B(1)

B(2)

B(3) .
Bl4)

var (1)

var(2) -
Var (3).

;r~Var(4)

TOTAL
Min *
Max

1976-1980

B(1)

B(2)
B(3)
B(2)

Var(1)‘v

Var(2)
Var(3)
Var (4)

TOTAL .

Min

" Max®

00.010

- W N -

_'00;0160 -

00.4129

Treynor

v
from dummy varlable regre551ons

. Jensen Jensen T‘Sharpe
Index? Index? Index -

- 00.0010 - 00.0000  00.0062 -
-0.0003  -¢.0021 =0.0952
-0.0012 -0.0018 -0.0658 -
~0.0026  -0.0040"" -0.0896

-0.0008 -0.0013 _ ~0.0552

©=0.0010  -0.001F™ . 30,0749
-0:0005 ' -0.001d 7/40.0649

.=0.0034 . -0. ooe#'“’&o,0975
~0.0013  -0.0024 = -0.0722
~0.015 -0.0200 -0.3308
00.010 00.010 ° 00.2223

" 00.0014  00.0019 " 00.0591
©00.0002 .00.0017  00.1771

~0.0008  00.0007 00.1786"
-0.0017 00.0018 /00.2170, .
00.0003. 00.0008  00.0424
-0.0006 00.0100  00.1865 "
'00.0013  00.0024  00.2049
-0.0032-  00.0050 -00.1556

© -0.0001  00.0015 ° 00.1486

©-0.0100 ~ -0.0130,  =-0.1614

:vestlmate from dummy varlable regre551ons
: estimate from independent regression °~

: as tradltlonally estimated :

: as reV1sed

- Treynor
Index’ " Index*
-0.0007  -0.0008
-0.0067 -0.0063
~0.0045 -0.0041
-0.0074 -0.0056
-0.0047
-0,0043
[ -0-0036
v 0. 00565
.00.0043
20,0420
£ 00.0265
00.0011  00.0013.
00.0164 00.0123"
00.0120 ~ 00.0098
00.0164 00.0107
~0:0054  00.0005
00.0146  00.0126.
00.0200 00.0122
00.0169  00.0104
00.0105  00.0089
-0.0670° =0.1037

'00.0441

their performance relative to the market Proxy. did'not

the -first five years.

PR

_.change 51gn1f1cantly in, the second five years relatlve to

There were 42 p051t1ve values and 59 N
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negatlve values. On the b351s of chance alone 5 percent
51gn1f1cant values could be expected and roughly 50 percent
would be positive and 50 percent negatxye, assuming equalv

Probability forwpositive and negatiVe values. The conclusion

o " . A ' ‘
is that over the decade differences in performance between

R

¥ \ ) . ‘ .'ﬁ‘. 3
.the funds and the market proxy were not significant,.

The number'of'signifiCant jn values from the-
1ndependent r;ore551ons in the f1rst time. perlod is seven.,
Slh,Were negatlve (funds 4, 5, 24, 70, 71, 79). One wa9‘
positivg (fund 38). Overall'there were . 17 p051t1ve and 84
negatlve values,‘suggestlng that at the margln mutual funds
did worse than the market 1n thlS 1nterval. In the second
_1nterva1, therevwere n1ne 51gn1f1¢ant1y p051tiVe‘jn‘
values(funds 4, 7, 32, 37, 41, 57, 65, 66, 97) and one
negative‘Value_(fund 945. Slxty four funds h§8 p051t1ve
.;measures and 37,negative‘values Thus apparently funds did
'marglnally better than the market proxy in the second

1nterva1 B ‘:d“ | - . S 7 e
To determlne whether jn was correlated w1th 1ts rlsk
broxy, jn values were regressed\onto B For the whole sample'

1n the first. t1me perlod (u51ng dummy var1able regre551onl‘
values) the' best fit equatlon 1s' | _ »
' 3n=0.002-0.0045. R | | o
(2, 14) (-3.00) R?=0. 08
For" those funds w1th estlmated B s over 0 25 ‘the equatlon

-is{'
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Table 7B. Performance measure by risk class, g est1mated

from 1ndependent reqressions

Risk class‘ Jensen
- " Index' .
1971-1975 o
B(1) 00.0030 .
B(2). -0.0031
B(3) . -0.0018
B(4) -0.0035
var(1) -0.0010
var(2) -0.0012
Var(3) -0.0019
Var(4) -0.0053
TOTAL -0.0024
Min : -0.0200
. Max . 00.010
_19;6-7980 ‘
g1y = 00.0026"
- B(2) 00.0013
B(3) 00.0009
p(4) 00.0015
var (1) 00.0008
vVar(2) 00.0100
var(3) 00,0024
var(4) 00.0050
TOTAL - 00.0015
~ Min -0.0130
Max

00.016

Sharpe
Index

.0012
.1037
.0688
.0942

.0499
.0749
.0649
.0975

.0722
.3308
.2223

.0776
. 1675
. 1830
.2460

.0424
. 1865
.2049
. 1556
. 1486
.1614
.4129

Treynor
.Index?

- -0.0024

-0.0077
~0.0050

-0.0066

-0.0070

-0.0050 .

-0.0042

~0.0059

~0.0052
~0.0552
00.0460

00.0041
00.0131
00.0131
00.0180

10,0051 -

#0.0146
00.0200
-00.0169

00.0105
-0.0670

100.0828

' estimate from 1ndependent regre551on“
2: as traditionally estlmated
.as revised

Tréznor
Index?

00.0357

~0.0075
~-0.0042
-0.0055

~0.0041

-0.0043
-0.0040
-0.,0218

00.0014
-0.0791

00.6318 °

00.0551

00.0131

1 00.0124

00,0118 |~ = =
. 00.0150 , .
00.0661 .
00,0148

00.0260
-0.0720
00.9647 .

. ]n o 004 0. 0065 )
- (2.14) (= 3. '00) RZ-O 09.

The estimated 11nes.£or the sedbna time period are{



jn=0. 001 0.002b.
(2.04) (-2.60) R*=0.06

and

jn=0.003~0.0045b.
(2.25) (-2.67) R*=0.08,

Thbse sth‘that over the decade the Jensen measure was‘ o
blased agalnst higher- risk portfol1os, even:though thlS
correlat19n explalnsgrelahlvely.llttle of the variability in
" the Jensen measure. This could erplain the skewed
dxstrlbutlons for the first and second tlme perlods.
Overall the funds were more risky in the first five years
so, because of the negatlve correlatlon, they would appear
to have performed relatively worse than in the second five
years. |

From the breakdown by rdsk class, however, there is
"seme evidence that the }elationship between jn and‘estimated
B may not be exactly'li&ear. In the firSt interval funds in
'B(3) class had on average a less negatlve value than funds
"in cla sses B(2) or B(4). In the second five years the
average ]n ‘measure for ‘the 6(3) was lower than that of
groups B(2) or B(4) Which is the agpma;ous group— B(ZQ or
3(3)7 _ V.

Sharpe Index

/
i
!

The mean Sharpe Indexes for the fund sample in. tbe two
timepperlods are shown 1anable16j and were r;spect1vely
; —0.0722'and 0.1486. The Sharpe measures of market proxy in
‘the'fi;St and second time'periddsf respedtivelx, were

1 -0.0476 and 0.190, Overall, then, in both time periods the

‘performance of the funds appears to have been inferior to
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that of the market.(See Table A-~9 for the values for
individual funds.) v |

Over 1971~1975 only one fund(fund 38) was found to to”
have a transformed Sharpe measure(zsh) significantly
positive and no funds had significantly negative zsh values.
Over 1976—1980,“forvon1y eight funds was the zsh over the
critical value. The four sighifantly positive values were
for funds 12, 32,57, and 65 and the four 51gn1f1cantly
negat1ve values were .for funds 15, 8%, 93, and 102.
Statistically then, the funds appear tQ have performed
similar to the market proxy, 51nce the number is no more
than ‘expected from random chance. However, in both time
periods the number of zsh values that were negative is 79,
which-isxsignificantly more than’expected assuhing that
"there is'an equal probability of positrveaﬁnd neéative‘
vAlues. This suggestscthat on average the funds perfermed
marglnally less well than the market accordlqg to the Sharpe_ﬁ
measure. ThlS matches the results for the comparason of the b
mean Sharpe Indexes of the funds and Sharpe Indexes of the
market proxy h |

The results of the regre551on of sh and zsh .on the risk
proxy are °
1971~ 1975
1. sh=-0.03-0.77s(r). ‘

(-1.25) (-1.78) R2=0. 03 .

2. - zsh=0.48-7.14s(r).
(0.479) (-1.846) R?=0. 03

1975-1980 -
1. sh=-0..025+4.023s(r). :
(-0.75) (5.41). R?*=0.22 - ¥ -

2. ~zsh=-1,41+25.99s(r).



( 4 62) (3 86) R’-O 13

w,Thus 1n the f1rst t1me éerlod the correlatlon between rlsk

f,“and the Sharpe measures was not 51gn1f1cant. However, in thefi

'lsecond 1nterval the Sharpe measures were s1gn1f1cantly

e»}b1ased %n favor of hlgher rlsk portfollos However, When"
,;the mean Sharpe measures by rlsk class are compared there 1s'“‘f
some suggestlon that the relatlonshlp was non~l1near.11n the_;fvf~.-

L flrst f1ve years,.the mean Sharpe measure was lower for rlskﬂf

(u

tf_class Var(2) thah for Var(3) Jn the second f1ve years the

:5mean Sharpe measures for classes Var(2) and Var(3) were°

vihlgher than for class Var(4) Over the flrst 1nterval the

r'*group that perfofmed the best was class Var(1) ThlS same'

ﬁﬂ‘_group had the lowest mean sh of the four r1sk groups for thes"\vf{ -

'i*f second flve years.vThe returns data reveal that the fundsf77'

“;wlth portfollos composed malnly of Canadlan bonds and ””*:

f*gmortgages had a mean return 1n the flrst f1ve years of

'—0 00036 and ln the second of —O 0018 Thus these funds dld‘ L

- .;—.—_———-—'-—————_

t: .

o

"ﬂ" This is- the: method that has tradltlonally been used to

o check for: blas 1n the Sharpe measure. However, Chen and Lee “ffffid'

inser

Chen,- S. and Lee C F (1981) The sampllng relatlonshlp
~between Sharpe 8 performance measure and . its risk proxy

sample size;

1nvestment horlzon, and market cond1t10ns-

 Managément. Science; Vol. 27, . pp:-607-618.

- showed that .the relatlonshlp between the. Sharpe measure and

standard deviation ' is in: general non-linear,:so’this method

Ehy not ‘be the most - approprlate. These results. contradict.
eir.’ conclu51on ‘that the correlatlon between ‘sample 2

~.estimates of. ‘Sharpe's Index and risk will be’ p051t1ve'when-\A

‘the realized risk= free rate is greater than the return on.
thelmarket ‘and negative: when the reverse .1s true. However,

the sign of the correlation does change, congruent with theffppvg

e notion: that “the’ dlrectlon of blas depends on. prevalllng

market COﬂdltLOHS.rg'

perform well compared to thelr equlty holdlng counterpartsttj_f‘“



i{over 1971 1975 and much more poorly than equ1ty funds overff
wi1976 1980 It 1s llkely that 1f these funds were removed
:fffom the the‘sample, the correlatlon between sh or zsh and"‘
}standard dev1at1on 1n the second flve years would be lower
R although the data for theorlsk classes 1nd1cate that the":
j‘dlred:,azon of correlat1on would be the same. Overall then 1d§3'
o 7

from the zsh statlstlcs the conc1u51on 1s that the funds

"performed no dlfferently from the market 1n elther perlod 1ny<‘

Ly

"rﬁfugeneral although marglnally 1n both 1ntervals the

3{% Treynor Indexb an

t’lr.“values of ztm at the 5. percent level for the flrst and

V‘~r71f In the"'

: performance was worse.d;"

The values for the Treynor measures and the transformedﬁ

Treynor measures for 1nd1v1dua1 funds are located 1n Tables

P

A 11 and A—12 1n the Appendlx. The numbers of signlflcant
second t1me perlods were 21 and 23 respectlvely,_whlch 1s
‘h;:certalnly more than would be expected for a rand@& sample.‘fshe
}However as noted earller, the power of thlS measure 1s i
uncertaln when the estlmated B}value 1s calculated u51ng thej
”ut aggregated coeff1c1ents method so 1t 1s dlfflcult to
1nterpret thlS f1nd1ng It mlght be more useful to choose a:'
lower 51gn1f1cance level say 1 percent\\to obta1n more d”“
| meanlngful results.~vn27‘.‘ﬁ'f Q; '7;"f&5,1V*j_f |

N e
PR

rst five years 18 of the 21 51gn1flcant valuesﬂ;
‘were negativel fndS'géﬂs; 16 135, 36 46 51, 55 5%
Ai::dd;tGO;'GQ;lGSQ; 0} 71 76 and 99) The three p051t1vely

51gn1f1cant valuesvwere for funds 26 38}_and 67 Overall



‘fh there were 25 p051t1ve and 76 negatlve ztr values.v

The dlstrlbutlon 1s much 1ess skewed in the second flve'

”years w1th 13 p051t1ve1y 51gn1f1cant values and 10
5¢nnegat1vely 51gn1f1cant values. In thlS 1nterval 52 ztr ,Zf

; values were p051t1ve and 50 were negatlve‘ Those funds for S

N

'5; whlch superlor performance is 1nd1cated are 1, 3;_12 20

"3;26 32, 37, ‘45, 57, 65, 661_7 . and 88 The funds whlch

\5-fappear to have performed 51gn1f1cantly worse than the marketmn”

'accordlng to thlS measure in 1976 1980 are i7 35 4 °42; e

**~(b)for B greater " -than 0 25
1. tr=0.008-0.015b.

‘SOijOdeS]H 78,,and 103 Across t1me,'only7f1ve funds
“?performed 51gn1f1cantly dlfferently from the market 1n both d
,1ntervals.-?und 26 statlstically outperformed the market
RN : :
fover the ten years, and fund 35 underperformed the market inf
i;fboth 1nted ;15. Funds 57 6 X and 71 had 51gn1f1cantly ;
e K ‘ ’ -
"negatlve ztr s 1n the fmrst f1ve years and 51gn1f1cantly L
| {)jp051t1ve ztr s 1n the second f1ve years. e
v ;:‘ The best f1t llnes from the regre551ons of performance
}iﬁmeasure on the estlmatedwﬁ value(from the dummy varlable a;l‘z
m’vimodel) are: f;hh;r:;'fr'th:*./demza » ' |
L 1971= 1975 w77"7V2 R
“ - (a)whole sample~,- P f°:} _ Lo
1. tr==0.001-0. 0055.. O
L A-0.488) (=1, 463) RZ=0. 02
. ~2;3'Qtrr--0 002-0. 003&.~_.‘ *-.3;' e e
'j«&;?y%( 0.91) (-1 455) 'R2= 0. 02 G e E

(1.63) (-3.72) Re=0, 12‘

oo (2.18) (=3.66) R*=0. i3 o
‘2.., trr=0.002-0.008b." ,»-H " |
o 01.00) (-2.76) RP=0.08
¢ 3. ztr=1.75-2.90B. S ;;ug,-»‘- s
(2 46) ( 3. 80) ‘R*=0: 14 L .
. ) ; i B R - . . . /‘ i) ;
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1g76-1980 ;_Hﬁ--jsp}Q";f7' SR O

.. (a)whole sample

1.. tr=-0.004+0. 02235,
S (=1.34) (5.76) Ri= 0 25 D R R S A
2. trr=0.141-0.144b. A RTINS PRPPU
o (1.86) (—1.40) R’-O 02 oo e
3. - "ztr=0.87-0.65b, DREE
T () B 87) (-1.47) R*= O 02
< '(b)b greater than 0.25.
1. tr=0.015-0.0004B. =
- (5.08) (0.04) R=ﬂ0¢0002_-

.2 £rr=0.018-0. 008b.

" 3.0 ztes=1.21-1.17B, R

"‘t'regre551ons are-3-w_ , 44’:‘}f:q :“_7_} '74'  €h'7‘j

S 1. tr=-0.001-0.005B,
S 2. trr=-0.036-0.045b.

..(1 59) (_1 41) R’ 0‘02‘ | f_ Lo

hﬁhslmllar results for B estlmated from the 1ndependent

\

. 1971-1975
{a)whole sample e

. (-0.488) (-1.463)" éz—o 021 & o, S
(=2.27) (~2.38) R’—O os’# R : .

| “"fj3.[ ztr=0.51-1.47b.

S (1.16) (=2.82) R*=0. 07\ o e
}ﬁ(b)for b greater than O 25 o E T
1. . tr=0.008-0.015b. SRR R S
T (2.18) (-3.66) R*=0.13 . . .
20 4rr==0.002-0.003b. . .
- (-0.89) «(-0.94): RZ—O 001 B R R

r7‘3;1]*ztr-1 112,118,

7,1976 1980 :

j;_g(a)whole sample '3 e : T T e e e

S ";-(-1 34) (5 76) R? 0 25 o T R A
2. trr=0.047-0. 041D, " e T

v ~'_[jﬁ‘(2 85) (-1 62) R2= 0 025 e D R e e e
L (e, 68) (-1.42) R2=0. oz:j;ﬁ'“--,;;.‘-“ ST LR (0

(1.33) (-2, 29) R “6"07 =

“"a(blb greater than 0.25

o1y T T Er=0.015-0.0004b. T T TR ORIt RS
.. (5.08) (0.04) R’-O ooozv p T e T
20 trr=0,017-0.007b." L S ’
. (6,55) (-1.82) R?= 0. 04' : ~ e T
3. Ztr=0.60-0.34b. . e A o
a0 ;-(o 72)°( 0. 29) R*=0, 001. e S "'aax '

'e;The measures were correlated w1th B in both flve year spans, ,i*':

?;r_but for tr and trr the strength of the correlatlon dIffers

RS



accordlng to the overall r1sk1ness of the sample. For tr the_

1

_d1rectlon changes 1f the low rlsk funds are removed from the_

,sample,vwhlch 1s con51stent w1th f1nd1ngs fbr the sh
\:

"measure. The d1rect10n is negatlve 1n all cases but one,.as

‘expected from the f1nd1ngs of other researchers. The reason:;»V'”

T

hthat the trr values do not reflect the negat1ve returns forl -
\fthe funds holdlng bond or mortgage portfollos 1s that for

“]these funds the f1nal estlmated B was negatlve as well

T

’JTnegatlve returns were d1v1ded by negatlve “beta estlmates

(2o

! when the rev1sed values were calculated What 1s clear 1s

rfthat 1n general the correlatlon 1s not s1gn1f1cant and 1s

:jmore or less con51stent rn dlrectlon. The exceptlon 1s ztr

ey g st

“f?g1n 1971-1975, wh1ch would result 1n the performance of ﬁf;ff?f

\

'ii__higher rlsk portfollos belng underestlmatéd-

The absence of a llnear relatlonshrp\hetween tr or trrr

a

'5and estlmated B for predomlnately éhu1ty funds\}s

iilllustrated by a comparlson of the mean values of t.;lhc
‘fdlfferent rlsk classes. U51ng dummy varlable est1mates; Oler
'551971—1975 funds 1n the rlsk class B(2) had the lowest meanfﬁ
h_trr value of the h1ghest three rlsk classes but over gnlgfff'
2:1976 1980 rlsk class B(3) had the lowest among these three‘
:classes._Overall then for fund portfollos expected to be
’whreasonably well correlated w1th the market trr and~tr were%
‘fgenerally unblased measures of performance.,For ztr the .
1t5d1rect10n of b1as was coﬁs&stent even though the strength

o of the relatlonshlp varled accordlng to the r1sk1ness of theﬁ

L sample and the 1nterva1 over whlch B was measured Thus:f'.3’~"

BN N



: ftests for 51gn1f1cant dlfferences should be 1nterpreted w1th

,atcare, but could be useful 1nd1cators."

~
Accordlng to the dlstrlbutlons of p051t1ve and negat1ve B

S

fva ues, in the f1rst f1ve years the funds underperformed ‘the

‘emarket Whether the dlfference was 51gn1f1cant or not is not

. r‘&f,

V_.

’:determlnable from thlS measure,_51nce the approprlate

7

"ﬁ51gn1f1cance level 1s not known. Follow1ng the same -

'5.fjreason1ng, there appears to have been no d:fference between

1976-19800 /

1market performance and overall fundlperformance 1n

/ . . A . e a N ¥ B v‘x‘&‘—'l)

;;Summary of the results for comparlsons w1th the market proxy

When the perlods are examlned separately u51ng‘ﬁ‘

fhestlmated from 1ndependent regre551ons,_the rat1o of

“tf;negatlve to p051t1ve values for each of these measures for

| *11971—1975 are 4 9(3n) 2 3(zsh) and 3. 0(ztr) For 1976 1980

'the comparable values are 0 96(jn) 2 3(zsh)r'and 0 6(ztr)

.Even allow1ng for the blas agalnst h1gher rlsk portfollos 1n

\

‘jﬁthe flrst 1nterva1 thls seems to suggest that overall the

"if_funds performed worse than the market in. 1971—1975 but

JV?eVperformed no dlfferently 1n 1976 1980, when con51dered from f&xf“

:hthe p01nt of v1ew of an 1nvestor w1th many assets. However, R

' ffWhen total rlsk 1s con51dered at the marg1n the funds d1d

J

k'-f fworse than the market proxy over the whole ten years..'

'hHowever, the d1fferences are apparently not statlstlcally e

~~51gn1f1cant 51nce for nelther the jn nor the zsh measures o

5

V'JTWere the numbers of funds 51gn1f1cantly dlfferent from thevd'

"market more than would be expected due td\random chance. For

al .



'~‘had 51gn1f1eantly negatlve values for:

102

fithe str”measure}in»hoth‘intervals the number}of significant
»pvalues‘nasnmore:than expected through andom‘chance; It
'should be noted thatathese comparlsons re generally blased
'agalnst mutual funds, since transactlons costs are not
con51dered in calculat1ng returns on the\market proxy
Desplte this, the funds appear to have peﬂkormed
‘statlstlcally no dlfferenqu than the marget.,_

Accordlng to a11 three measures,‘fund 38" outperformed
the market 1n the f1rst f1ve years; Accordlng to the jn ands'
‘ztr measures but not accordlng to the zsh”measure, fundsh4
“5;»24 and 71 underperformed the market 1n thlS 1nterva1.
All three measures 1nd1cate that in. the second f1ve years,‘

/
.;funds 32 57 and 65 outperformed the market proxy By the

l

ztr and zsh measures SO d1d fund 12 and by the Jn and ztr.d
imeasures funds 37 and 66 d1d also. In‘thls 1nterval no . funds
ll three or any pa1r

-_of measures. The numbers are as’ noted ‘no dlfferent from

,1what could occur by mere chance. Not even a S1ngle fund was ‘r

ffound to have cons1stently outperformed nor underperformed
”the market over t1me. Thus these results strongly supportfy =
bfthe eff1c1ent markets hypothe51s for Canadlan markets |
Compar1son of the ranklngs of the funds | vy;m

- Table 8 shows the correlatlon of the ranklngs of|the
7yfunds accordlng to the d1fferent measures,vu51ng Kendallvs.

';tau StatlSth “All values are s1gn1f1cant at the 1 percent

’1flevel,'
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Table 8. Comparlson of the rank1ngs u51ng Kendall s tau

‘Sharpe:
Index
zshS '
whole sample :
1971 -1975 -
sh 0 1.00
o tr - 0.84.
trr 0.84
; Jn’.' - 0.56
Jn‘. 0.70
o
1976 1980 -
‘—"‘—‘sn*, T.00
: tr 0.74
trr 0.65
ejn"" 0.25
jn2 0.33~

"‘_for b over O 25 .

.1971-1975
sh -
tr

 try
gnto

jnz .

>1976 1980
© sh
~tr
trr
o jn?
3ns

ooob—s

coocO _

.00

*as revised -
from dummy variable regre551ons

,‘from 1ndependent regress1ons

.90
.88
.52
A

1
.65
ST
.43

| 'as tradltlonally calculated

TreynorA ‘Treynor » 'ggnsen= Jensen,
-Index- Index - | Index’ - Index

-+ TEr)? {trr)? - Gn)? (In)*
¢ .

- 0.84 0.86 0.56 0.70
1.00 0.84 .. 0.49 0.66.

0,84 . 1.00 0.51 0.66
0.49 0.51 - 1,00 0.60

- 0.66 0. 66 . . 0.60" 1.00

TT0.74 0.65 -0.25 7033
"1.00 :0.69 0.26 -~  0.39°
. 0.69 1.00 - 0.37. *0.38
... 0.26 . .0.37 "1.00 0.42.
0. 39 ‘ 0,38 0.42 1.00

- 0.90. 0.88 - 0.52 . 0.71
1.00 ~0.87 - 0.54" . - 0,73 "

- 0.87 1.00 0.50« 0.69
0.54 0.50 - 1.00 - 0.55
0.73 0.69 0.55 ©1.00

- 0.71 0.65 - 0.41 0.43

. 1.00 0.70 0.37 - 0.49
0.69- - 1,00 ~0.48 ~0.51
.0.37 0,48 '1.00 0.19
0.49 - 0.51 0. 19 1.00

The relatlvely lower correspondence between the sh and

trr ranklngs in khe second f1ve years compared tb the. f1rst

flye years refleqts the 1ncreased proportlon of fixed

Ve
A

:f\;'

20

A
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1. sh o 03(0 65)'

4. ;fjn(from dummy variable model):O0. 65(0 001)

y : f P | 104"

+

interest securities in the fund portfolios. Relative:to a

”market'proxy of common stock, such portfollos would appear

to be 1ess diversified than in the flrst f1ve years, and the
more the d1fferences in portfol1o d1ver51f1catlon, the
greater the dlvergence between the two ranklng systems.

The Kendall s tau for the comparlson of the ranks in
the f1rst and second t1me perlods for ‘the- whole sample are
(51gn1f1cance shown in brackets);

1. ,sh~—0 11000100 7

2. tr:-o. oooz(o 99) ; SR | o

-

3. trr(from dummy var1able model)'-O 08(0 23)
4, ﬂtrr(from 1ndependent regre551ons)'—0 14(0.04)
.5. ‘jn(from dummy varlable model) 0. 68(0 001)

~@;61.' jn(from 1ndependent regre551ons)'-0 04(0 58)

Slmllar flgures for b greater than 0. 25 in each 1nterval(87'

funds) are ‘ “

2. tr: 0. 01(0 85)

3. ~trr(from dummy varlable model)'-O 04(0. 58)

JVS. , Jn(from 1ndependent regre551ons)'—0 09(0 24)

Strong correlatlon for the Jn measure from dummy varlable

\

regre551ons ‘is not" surprls1ng 51nce for 94 funds the values,;‘

1n the f1rst and second 1ntervals are the same. The negatlve o

dlrectlon of correlat1on far thevwhole sample for allvthe.

measures(extept the jn from dummy varlable ana1y51s)

.1nd1cates that in general relat1vely good performers in the"



flrst 1nterval tended to do less well in tke second five
years and vice versa for relatlvely poor per rmers,~
‘.However, the statistics. are generally not 51gn1 icant at the
5-percent 1evel 1nd1cat1ng that a fund's rank4rela‘1veyto‘
* other funds in the'secondlfive”years was, not predicta le
from its rank~in'the’first five years; The change in
'dlrectlon of the Sharpe and Treynor measures when the low
:funds were removed from the sample reflects what was
ﬂiweéumpreviously—observed“*TH”.group of.funds~which changed -
relatlve performance most: drastlcally were those with the

“lower b's holdlng mortgages and bonds.

I
.,._»

C RELATIONSHIP BETWEEN PERFORMANCE AND OTHER FUND
'CHARACTERISTICS |
‘ To testfforrsionificant relationships'between theh
‘performance measures and the other fund characterlstlcs, the '

4,
'performance measures were regreSsed onto the other features

a N

1

‘as. outllned in the methodology sectlon. Results of these
regre551ons "are~- A‘:‘l} ) " h :.' P

. 1971- 1975
1. - sh=-0. 092+0 038RS1
(-7. 95) (2 31) R’ 0. 05
o Stepw1se regre551on w1th backward el1m1natlon was used to
- find the set of explanatory variables that were significant.’
“That is, variables were removed one by one from a full model
that included all. terms. What is reported here is the flnal
.result for each regression showing-only those terms for
which the coefficients were 51gn1f1cant ‘at the 5 percent
level from the t-tests. The results were checked with . - :
" forward stepwise regression. The.F-test for comparing full . =
‘and reduced models- was used to check for.multicollinearity '
. that would reduce the 51gn1f1cance of 1nd1v1dual h1ghly '
'.correlated varlables. ) _ ‘ _
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2, zsh=-0.098-0.330B4. | oo
(-0.84) (-2.19) R?*=0.05. :
tr=no terms S1gn1f1cant at the flve or ten percent
level. _
-4;\ trr=-0. 00?+0 004LD1
' “.(-4.39) (1.69) R*=0.01 - .
» 5, ztr=—0 23-0.930B4. . ' .
(~0.87) (-2. 70) R¥=0, 07
- 1976- 15%%2
1. 0\95+0 120B1+0. 220B3+0 ZOOB4+0 O6LD1.
( 2 17 (3 21) (5.82) (7.01) (5.82) R*=0,49. ‘
. zsh=-1. \\3240B3+0 .900B4+0,70LD1. =~ ~

3'vl

2
(-7.25) (3339)(4.15) (3.61) R*=0.35. '
3. tr=-0.02+0 Q\j+0 030B3+0.030B4+0.009LD1.
(=4.47) (3.78) (4.64) (5, 90) (2.57) R*=0.39 '
4. ___trr=no _significa \rterms—at the*flve“or“t*n percent v
- level., - N :
5 ztr=-1.44+1, 11LD1+0 76FMG,
(-3.11) (2. 57)(2 14) R*=0.

. The reduced models for funds w1th B great \\than 0 25 are
1971-1975 - S
. sh=-0.096+0. Q36Rs1
‘ (-8.09) (2.02) R2*=0.05
-2, zsh—-O 48+0.27RS1, ~
* (-4, '52) (1 68) R*=0.03 C ' -
tr=fo terms 51gn1f1cant at the flve or ten percent
level . : .
trr=-0.005+0.003RS 1.
(-6.21) (1.96) R2=0.04 : _
ztr=-1.07+1. 080B3 ( 5. 25) (2.13) R*=0.05
-1980 . o
15+0, 05LD1 S
(8\\73 (2.49) R*=0.07 ;
zsh——O 53+0.66LD1.
(=2.94) (3. 009 RZ-O 10
" tr=0.01%0.004LD1. . - T T
(6.80) (2.03) R2-0 os .. o C .
trr=0.01+0. 46X10-7ASST S ! -
(12.02) (2.35) R2=0.06
ztr=-1.86+1.50LD1+0,78FMG. =
(-3, 48) (2.94) (1 97) R’—O 17

1'
2.
3.
4,
5.

-

- In general for the whole sample 1n the f1rst f1ve years
| performance was not strongly llnearly related to- any single
rfactor. A term not rlsk related appears only in. ‘the equatlon
'for sh but the explanatory power of thlS equatlon is low.

Forvfunds w1th»B over 0.25, the dummy varlable_for‘RRSP
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status appears in three out of five equatlonsi 1nd1cat1ng
that funds w1th RRSP status tended to ‘outperform funds

without such‘status; However,‘the différence is only \

‘marginally significan;é:t the . 5 percentlﬂewel. Thus for the

first five'years, the 11 hypothesis of“ho relatidnship
between performance and other factors is not rejected.

In the second f1ve years, the relatlonsh1ps between

'other factors and. sh, zsh and tr are quite strongd w1th R?

over 0 35 However in all three cases except for the load

vterm the explanatory power seems related to the

risk-related variables. The base case is no—load,‘no-RRSP

-funds with an'income objective.'These;three equations.

’indicate that no-load income funds performed}significaﬂr_}tly~

.worse than other no-load funds in other objectives classes

:and-loadefunds. It has already'been demonstrated that,in the

Vsecond five years low risk bond and mortgage funds

'underperformed the equlty funds,. so thlS part of" thlS result

ﬂ
is not surprlslng The relat1onsh1ps for trr and ztr

'measures Wthh account for the - negatlve B 5 of the low rlsk

portfol1os, include no terms for the objectlves, show1ngf

that the strong relatlonshlps observed. for sh tr, and zsh

.arerreflectlng the poor performance of this partlcular group

of funds. This is also erdent in the equatlons for funds

“with b greater'than 0.25. None of these estlmated llnesl

-8

includedﬂterms for object1ves. The surprising element is \

'that all equat1ons except that for trr 1nd1cate that on -\

E average load funds outperformed no- load funds in 1976 1980.n
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It must also be remembered that these are comparisons
to the basevcase indicated hy the omitted variables. To
‘.determ1ne whether the means of the included variables are
51gn1f1cantly dlfferent from each other it is necessary to
use one of them as the base case class. In the first period
the‘results indicate no difference among the_classes of _
. objectives; except that“for both ztr .and zsh the funds with

\

than the other three groups. When a different base case

a growth ob]ect1ve have a lower mean perfErmance measure
objectlve was used the results were very 51m11ar, supporting
_thiSvconcluslon. For the sedond time ‘period for sh, zsh, and
tr, more that one class of objectlve is represented in the
final equat1on, 1nd1cat1ng that the means of these classes
were 51gn1f1cantly dlfferent from the mean of the base case
-class. When the regresslons were reestlmated u51ng funds
wrth a balanced or 1ncqne and growth objective ‘as the base
case, the final equation for sh included the three"
*objectlves terms and the flnal equation for zsh 1ncluded the
three ob]ectlves terms, but the equatlon for tr 1ncluded
only the term. tor ‘funds with’ an 1ncome objeptlve. %hls'
1n1nd1cates that the\mean sh and zsh values for the growth and
H'growth and 1¢come classes were 51gn1f1cantly higher than the:
mean values . for the funds w1th a balanced ob3ect1ve 5r w1th
an 1ncome objectlve. Also the means for the latter two
groups vere dlfferent from each other. However, the mean tr

of funds,w1th growth,lgrowth and income, and balanced

-fobjectives were not significantly diffegent~from each other

- . . v
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at the 5 percent level, but as a group their mean tr was
significantly larger than the mean tr of income funds.

To summarize these results, performance has been shown
to be not linearly related to fund size, management expense
ratio, or rate of growth in net new deposits. In the first .
five years, considering 6n1y equity ‘funds, those with RRSP
staﬁuéltended to outperform those withégt such status,
Similarily in the sécond time‘period fﬁnds charging a sales
fee tende@ to 6utperform;no—load gunds. There'is.also'strong
evidence that the’income fﬁhds underpefformed é;her groups
of funds in’the second five years.

w It was airéady’demonstratéd that pefformqﬁéeémeasures-
“were correlated to some degree with risk; It may be that
there was a diffefencé’in risk ﬁetween load and”no~1oad
‘funds,in thé,Secbnd>interval, or bgtween RRSP and non-RRSP
funds in the firéfLintefval,'which caused these @actbrs to
appeér to\be significantlx se@atgg to the performance
measuresf-%g teét'this, these reéressions were reestimated

with the sy#tematiC'risk proxy included. This would also

Vo N . -
test whether|the differences noted among the different

A R
\ .

objectiVeé cfgsses was risk-related. The results of éhe
1tes£s with thé systematic risk proxy included show ;hat
‘indeed the'obServed relationships for some fund
characteristics‘réfleét'a difference in risk. For the‘géblé,
sample, for all measures in the first time period thé‘final
ihodel‘ihcluded'bhly,the riskvproxy atlthe 5 percent level of

significance. The R? values were as noted in the discussions



’ ‘]‘of the correlatlon between a measure and 1ts r1sk

i'proxy——generally less than O 10 Slnce the equat1onsew1thout

‘u;fthe rlsk proxy ylelded 1ncon51stent results th1s 1nd1cates‘

Jlthat the obsen§ed relatlonshlps are. not 51gn1f1cant or are

"}"reflect1ng sllght dlfferences 1n r1sk In the second tlmellbl.f

.’~qper10d for the whole sample the flnal equatlon for sh ‘

"'fiFor zsh the flnal equatlon waS"f_f't"h

}ruslng funds w1th a growth ob]ectlve as a base case was._if

'"'sh;o 05+0. 11B-0% 120B2+0, 07LD1 .
(2.21) (4.08) (3.83) R?= 0.57.

T

. zshi-1,42+41, 01B+0.81LDT. '
( 7 69) (4 73) (4 42) R*=0, 34

For tr the flnal e?uat1on was'bl

tr=0.009-0.0330B2+0,009LD 1.’ :5;;'_,;ﬂ;¢ S A T
(3 34) ( -6 75) (2 88) R% O 43 L ’?‘w“f
e Y i .b.-’ S AL
_The equatlon for tr is no dlfferent from what was found

l) 'U.

;55.iu51ng funds 1n the growth category as a’ base case, but not

“:Q]hlncludlng the rlsk proxy For sh!and zsh the equat1ons R

f'fperformance. The 1nclu51on of t e rlsk proxy e11m1nates all;ff"

!

”'g,fbut the terms for the 1ncome obﬁectlves class, show1ng thate 

2

v e

}v d-

"-iglncome funds d1d actually underperform‘all other funds. The'.

‘Yu

;“f.f term 1nd1cat1ng that load funds outperformed no load funds

&

”7ﬂwfls also 1n all expre551ons, desplte the 1nclus1on of the

dt*,rlsk proxy.:,:fit“
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'“he regress1ons for sh and trr 1t was 1n addltlon to the /yf

For funds wath B est1mates greater than 0 25 the r1sﬁ

'roxy term was*ln all equatlons ‘in the flrst t1me per1od
If

-"erm for'RRSP status..For tr, zsh and ztr the B estlmate

k; as the only 51gn1f1cant varlable at the 5 percent level/

he explanatory power of the equatlons was about 0 1= 0 15

I

In 1976 1980 the best f1t equatlons for tr, zsh and

‘.;;ztr 1nclud1ng only funds w1th estlmated B over 0 25 were thev:'r

fﬁfones prev1ously 1dent1f1ed That 1s, for tr and zsh only

the term for loadiversus no load funds was 51gn1f1cant For :

"51‘ztr only terms for load and for management expense ratlo_7'
°ﬁ“f.“(the latter barely 51gn1f1cant) were 1n the f1nal equatlon.rflgf
'EffThe expre551ons for sh and trr were as determlned before
ﬁl;plus an addltlonal term for the rlsk proxy That 1sﬂ sh was
bli:found to be related to both the load varlable and the rlsk =

"Qf;yproxy,'and trr was found to be related to the rlsk proxy andf;?'

FE VA

‘-T;fto fund 51ze._The explanatory power was changed only,~"

| Sl lghtly “ - RE

The results for B est1mated from the 1ndependentvf3\?

”.regress1ons are 51m1lar.VUs1ng no load non RRSP growth

:’?Q,funds as a base case the flnal results for trr and ztr are. j

1971~ 1975

- (a) whole samplg L e
o Ve trrs 0.008-0. 015 0 OTOBZ.

(2.20) (-3.75) (=2.59) R2¢0‘13

’7~;2,‘{:ztr 0.57-1.81b+1.020B3.

61.26) (-3.43) (2.14) R*= 14 _"il' S T e S

“(b) for B over 0.25 .- . S T e
_1;~~ trr=-0.006+0.003RS1. ,ug'-;;~i,fj‘ﬁt”” L e '
S (=7.61) (2.52) R?= 0. 07 e e
r,]z;v’ ztr=1.26-2.37b. el T

m(1‘55) ( 2 65) R’“O 08



1976-1980. . . = B g e
- (a)whole sample R ' e .
1.+ trr=no. relat1onsh1p .at ‘the 5 percent level
5*2;”v ztr=0,04+1.28LD1-1.64 OB1-1.2Bb. "
(0,13) (3,10) . (-2.66) (=2.41) R*=0.14 =
'(b)for b greater than 0.25 ‘ ’
1;b “trr=0.01+0. OOO4ASST "—0 OOSOBJ+0 004LD1
o (6.68) (2.04) (-2.02) (2. 26) R’—O 16 e
‘2;‘.:ztr-—o 50+1,64LD1-2. 58031 e e
' (O 25) (3 17) ( 3 14) R‘—O 21 ' ST

,yThe most str1k1ng dlfference between\these results\and the',;__7

I C 2, B

“results fr@m the dummy varlable analy51s 1s the presence for'

%\”b“ﬁ.t: a term for funds w1th a balanced objectlve 1n the equatlons
S ﬁior the second f1ve years. That“rs, these equatlons are
:saylng that the mean trr and ztr‘measures for funds w1th
"Vlncome‘or growth and 1ncome objectlves were not .f . .”
r»ffsi§n1f1cantly dlfferent from the mean for growth funds, but ;,f
.Edffthe mean for balanced funds was 51gn1f1cantly lower, even
M"fﬂewhen rlsk\was accounted for. Thls ig. probably a, functlon ofvf.
l:xthEII portfollo comp051tlons, wh1ch 1nclude both flxed |

[ L " Q s
‘*fto have negatl_e returns 1n thlS 1nterval in general wh1ch -

”3would reduce thefmean\returns for balanced funds. The 7?7""

'f?estlmated B s wou"d also be reduced of course, but 1f the :
o o _eﬂf
_former were prop“rtlonally greater, the rlsk adjusted '

Qhreturns would be lower than for funds of predomlnately

“u~equ1ty 1ssues{ The term for load funds 1s 1n the expre551onsff'

ffor the second f1ve years, con51stent w1th the results for_ﬁ':y

fdestlmated from dummy varlable analy51s.-ffc'

L ;é?”Total assets were scaled by d1v1d1ng by 1 000 OOO 1n th1s""'
'-n’fequatlon Lo ST T

‘/’,
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| Why load funds as a group should have outperformed
nno load funds in: thls 1nterval 1s somewhat problematlc.:t
'Theory suggests that there should be no difference 51nce .
.fj,thls factor is unrelated to a manager s act1v1t1es Ln‘»
A'Jcontrolllng the funds assets.‘Even 1f 1t 1s assumed thatv
1f‘market pressures would work. to ellmlnate the less eff1c1ent'
"rkload funds (1nvestors WOuld want returns td compensate for
“the extra cost all thlngs be1ng equal) 1t has alreadv been((%
ﬂ'shown that no manager gag_able to perform con51stently 5
\g*better or worse than hlS peers. How, then, could the -
:;ﬁ managers of load funds as a . group have had the knowledge to
-Tcompensate, at least partlally/.those who chose thesef“t
=;{1nstead of no load funds? The mean return for no- load
”"efunds(38 funds) was: O 005 whlle for load funds the mean hﬁur"b
ffreturn was 0 009(65 funds) For the flrst group the meah
ftgstandard dev1at10n was 0 041 and for the second 1t waS'V:'fJf
0. 045 The ch1 squared value for the compar1son of thezﬁﬁf
f';:distrlbutlons of 1oad and no load funds by rlsk class was f)ﬁ
‘f“5 05 w1th a 51gn1f1cance of 0 L so there was apparently no ff
:dtfference in unsystematlc or systematlc’rlsk between the o
‘h*:two groups..The dlfference was in- the mean¢returns On-an}:
::annuallzed ba51s the dlfference was about 5 percent. The
-1fmax1mum load charge/ls ab0ut 9 percent so the load funds.
 "iSt1ll llkely returned on average less to the holders of
.'”lgthese funds but w1thout measurlng the holdlng perlod
'”returns and w1thout know1ng an 1nd1v1dual s 1nvestment

. 5

ﬂdhorlzon, 1t 1s d1ff1cult to assess whether thlS dlfference
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”would translate 1nto above average returns to an 1nvestor;“
In the flrst t1me perlod the RRSP funds hadﬂa lower
fmean B. est1mate(0 74 compared to 0 87) a lower mean }f’ﬁ
e’standard dev1at10n(Q dEG compared to 0. 057), and a h1gher
.mean*return (-0. 0027 compared to‘—ﬁ 0051) than non—RRSP :'

,‘funds Thus 1t 1s not surpr151ng that the average -

.!fperformance measures of thlS group were h1gher, espec1ally

".51nce the measures in the t1me perlod were marglnally blasedfb

‘agalnst h1gher rlsk portfollos.,' ;.--L;_d"lu 5_M;€ﬂ-

_D PERFORMANCE BY FUND MANAGER

' The l1st of fund management groups and the funds they

.fmanage 1s glven 1n Table A 13 As noted prev1ously both

*fiiequally welghted and value welghted POthOllos wede formed

d‘”vffrom the funds controlled by a management group The data on.

jfthese portfollos and the outcomes from the dummy varlable
:fregre551on model and irom 1ndependent regre551ons 1n each

htlme perlod are glven 1n Tables A 14 and A 15 The

'~autocorrelat1ons"3 S

,f ?were temporally ordered due to 1nfrequent tradlng of a
-»portlon ‘'of the comporent stocks, positive first-order

“ autocorrelations ‘would' be observed For the funds as.a wholef”

.78 percent .of the funds had’ p051t1ve first-order

“correlations and 84 percent had negative second order

hﬁhautocorrelat1ons. For' 16 -of 18 value=- welghted portfollos theh‘?

- first-order autocorrelatlons were’ p051t1ve.,The rema1n1ng
‘two. values(for M3 and M18) were negative but not

"51gn1f1Cantly dlfferent from zero. For the equally- welghted .h:“

portfollos all but one flrst order: autocorrelatlon were:
};pos1t1ve and the" exception,: for M3, was npt 51gn1f1cantly
different fromlzero.,The second order autocorrelatlons for
‘all portfolios were negative. One of the: first-six. : e
“‘autocorrelatlons was” greater than tw1ce the standard error j]”
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for the portfol1o returns ser1es and for the re51duals:'

@

(‘can be found 1n Tables A- 18 and A- 19 The data for the ,
e i

‘portfollos 1n aggregate are g1ven in- Table 9 The resﬁlts

are for 114 observat1ons, not 120 because some of the .

iiportfollos 1ncluded funds whlch began operati »vlnf1971.
JR1sk and . return for the portfollosr : o

h The mean market return in 1971—1975 was: —0 003 w1th B
‘fstandard dev1at10n of- 0 051 Mean réturn ‘on the funds was e
h-O 004 w1th a standard dev1atlon of 0 051 Overall thev

”portfollos returned less than the markét or the whole sample

zfiﬁand had lower rlsk than e1ther the whole fund sample or the :

_'market. In thlS 1nterval the returns on all portfollos

u”except the the value welghted and equally we1ghted Tﬂ lhftf

"wj portfollos of manager M11 were negatlve. The mean return was

“-,negatlve but hlgher than the mean return on the market for

’lwk,value welghted portfollos of managers M10 M12 and M17.

"1}Among the equally we1ghted portfollos, the mean loss was

'-fless than the loss on the market for managers M3 M10 apd " . °

'£IM12 3

In 1976—1980 the mean market return was O 010 w1th arh_JFV

’?standard dev1at1on of O 053 The mean return on all funds’

'i?_was 0. 007 and mean standard dev1at1on was 0 042 The<

lliportfollos and the funds as a whole were 51m11ar 1n return

’.but the portfollos were less rlsky, as expected from thelr

e e e s - e e o e

5ﬁ}"(cont d)for - 10 out of 18 value welghted portfollos(M1 M2
M5, M6; M7, M8, M9, -Mi4, MI15, and M18) and for 1.1 out of 18"

\lfequally welghted portfollos(M1 ‘M2, M4, M5, M7 M8, M13," ‘M14,
. M15, *M16+, M18). This is’ con51stent w1th the resuth\for the
f;hwhole sample of funds.fu~“~ : A ERIRS
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.

3

_Table 9 Aggregated data for fund manager portfollos,.dummy

varlable analy51s

'Groug B . Mean 8 ‘'Mean return"Mean sD ,) -Mean Bi
vl  0.79 -~ =-0.005 - 0.043 .71
VW2 . 0.65'* ~ 00.007 .  0.035. . 0.71
EW1 . 0.85 ~0.006. - ~ 0.045 . 0.71
EW2 . 0.62 00,007 ' ' 0.035  0.71
Group  , Sharpe - Treynor '~  Treynor Jensen
- . . Index . Index' ~ Index? . Index
VWl =0.119 - -0.008 ' -0.011 : --0.002
VW2 . 00.176 - -00.012 . 00.008 - -0.001
“BW1  ~  =0.135- " ;-0.009 . =0.007 -0.003
CEWZ . 00.192 . 00.016 ' 00.012  -0.000 -

VW1 value welghted portfollos, 1971-1975-
. VW2: value-weighted portfollos,‘1976f1980
" EW1: equally-weighted portfolios, 1971-1975
. EW2: equally-weighted portfollos, 1976-1980
. 'as traditionally estlmated SRS
-‘as‘rev1sed DA R
_ ‘ o )

. o : 'f;_;f* : . .
hlgher level of dlver51f1cat1on.,All portfollos, except the-

: A:D

Value welghted portfollo of manager M17 had p051t1ve mean
w-returns in. thlS per1od The value we1ghted portfollos ofu‘
"'ftmanagers M1 M15, and M16 ylelded hlgher returns thandthe_:”

market Among the equalrwelghted portfollos, those ofi |

dt.managers M1 M8 M15 M16 and M18 returned more thanﬂthe:.

/

|

-market. These results are in accord w1th the flndlngs for

P

‘the whole sample._
| From the dummy varlable regre551on, the characterlstlc
v11nes of all pOfthllOS except the value welghted and

2 :
.

,\
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equal.welghted portfollos of manager M13 1ncluded lagged or

o

or led terms. Quadratlc terms were s1gn1f1cant in the
;_equatlons for the value welghted portfollos of managers M9
“.M10 and M17 and for the equal welghted portfol1o of manger
'M4} In’ the 1ndependent regre551ons for the flrst 1nterval
13 of 18 for value welghted portfollos and 13 of 18 for

equally welghted portfollos 1ncluded lagged or led terms.

i Quadratlc terms were s1gn1f1cant in the characterlstlc 11nes

’3for the value- welghted portfollos of managers M9 and M17 and
for the equally-welghted portfollo of manager M10. Slmllarly
l‘for.the'second interval the characterlstlc l1nes for only
three value we1ghted portfollos did not 1nclude lagged or-
led terms and the 11nes for only three equally welghted j»

t]portfolros did not- 1nclude such terms. In this 1nterval a

‘,"QUadratic term was. 51gn1f1cant for only one portfollo. Takenf

: together-theSe results support the conclu51on that managers

‘ were generally not successful at tlmang the market and that
the average frequency of tradlng was not the same for funds
as for the market proxy __“""', ‘v‘ o ,ﬂ >

A term representlng the two perlod lag was not
51gn1f1cant in any of the characterlstlc llnes for the flrst
‘fiflve years, but was in 9 of- 18 value we1ghted portfollo ‘
fbllnes and in 9 equal we1ghted portfollo lines for 1976~ 1980
;Th1s 1s con51stent w1th the fact that many of these f‘.
portfol1os 1ncluded funds that held prlmarlly bonds or )

mortgages. The equatlons for 1ncome funds holdlng th1s type

- L

of asset were shown to afﬁ'lnclude a, two perlod lag term and o

LI}

4.'

3
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~ the presence of such a term in these equations indicates

‘that'the‘portfolio-held'aiconsiderable‘portion of its assets'

in thesertypes’of securities»uNotrall equations'that

.. included a two*period lag included a ohe*period lag, which‘

would appear to be 1ntu1t1vely unreasonable. However , if for

one part of of the portfolio the coeff1c1ent of the

one- perlod lag term were negat1ve (the 1ncome part) and for

the other were p051t1ve(the equity part) as would be

: expected if the equ1t1es were trad1ng on average less

‘ffrequently that the market proxy on average)

the net

relatlonshlp could be no relat10nsh1p or a- relatlonshlp not

<G

“strong enoughvto result 1n the one-perlodvterm be1ng

~

"Slgnlflcant in the flnal characterlstlc l1ne.. 5

The decrease 1n volat111ty noted for the whole fund

sample 1s clearly ev1dent from: these results. The dummy

‘;varlable analy51s 1nd1cates that the B's for 13

:value welghted portfollos and for 11 of the equally welghted

portfollos were 51gn1f1cantly lower in the second perlod

than in the flrst perlod -By r1sk class the dlstrlbutron for

:1971—1975(va1ue ~weighted) was: B(1)=1; 8(2) ~5;B(3)=9; B(4)-3.

*:For 1976 1980 the comparable flgures are 5,
: flgures for equallyrwelghted portfol1os for the flrst
1nterval are 1, 5, 6 and.6° and for the Se.

6 8-2 and 2 Th1s 1s con51stent w1th th

/

whole sample and w1th the sh1ft in as.

proportlon of bonds and mortgages.

; .
/ﬁ
N
7 ~

3, and 3 The '

5
o)

five yearsvare

= for the

ireater



~value- welghted portfollo of M17

1 of manager ‘M18. Thlrty two jn values were less than 0 0,

Performance of the manager portfol1os
(a)Performance in the first five years
Accordlng to the transformed Sharpe measUre,‘no

portfoliOs significantly‘outperformed'the'market but both

"the value welghted and equal welghted portfollos of manager

M4 51gn1f1cantly underperformed the market as did the.

equal-welghted portfollo offmanager M18. However the

distribution of positive and negative values suggests thatg,.

b

in this interval the portfolios performed.worSe'than‘the

market Out ofﬂ36 values,'only three were positive——for‘the
i

value— and equal welghted portfollos of M11 and for the

5

‘The Jensen measures from the 1ndependent regre551ons

for the value welghted portfollos of M4 and M10. 1nd1cated

,that;these portfolloSAperformed 51gn1f1cantly worse than ‘the

'/of these two managers and for the equal welghted portfollo

v1nd1cat1ng performance 1nfer10r to that of the. market proxy

The transformed Treynor measure 1nd1cated that in thIS

| per1od the value- welghted portfollos of managers M1, M4, M8,

Mi4, M15 M16, and M18 51gn1f1cant1y underperformed the

*market For equal welghted portfol1os the underperformlng

‘Ar,portfol1os accordlng to this measure were those of managers’

M1 M2 M4 M7 MB M4, M15 M16 M17 and M18. The number'
of p051t1ve values of ztr was three, forvthe-portfolios of

. manager M11vand for the value—welghted portfoliofoffM17.

]

, market ThlS was also true for: the equal welghted portfollos,
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.
'

According to all three measures used to compare
performance to the market, these managers as a group did

worse than the market'in 1971-1975 ‘The eonclusion was that

the funds 1n aggregate performed worse than the market 1n N
thlS interval, but not - 51gn1f1cantly worse, .80’ thns result

for the managers was not unexpected Also accordlng to all

\

’three measures fund manager M4 51gn1f1cantly underperformed }

the market in thlsAperlod. For,other managers,the results

are. 1ncon51stent

(b)Performance in the second five years

)

 The standardlzed transformed'Sharpe measure indicated

Ay

that at_the“S-pereent level of slgnificance,.no fund managerv

"fdunderperformed the market in this subperiod However, for

S

nmanagers M1 and M15 the zsh values for both value—weighted.
.and equal welghted portfollos were above “the critical value,
indicating that these portfollos outperformed the market
proxy . There - were 12 negatlve zsh values for value welghted
portfollos and 12 negat1ve zsh values for equally welghted
portfol1os. The matches the f1nd1ng for the whole fund
;sample. the. transformed Sharpe measures for 1976—1980 were
‘predomlnately negat1ve. |

The Jehsen values from the 1ndependent regre551ons werev
[

"-v-all not 51gn1f1cantly dlfferent‘from zero at the_Sgpercent

level, ‘except those for the value- welghted and
‘equal—welghted portfol1os of-manager M1, From the dummy
;varlable regre551ons,~the Jensen measures for the

equal welghted portfollos of managers M1 and M15 were
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signifidantly-positive, and in both cases: the values for the
intercept—shift.term vere significantly negative at the 5
percent level, indicating‘siqniffcantly differentibehaviours
in the first.and second periods. ‘For a11‘36 portfolios the
numher bflposftiVe:values.was tl,fsix for vaLUefweiéhted and
five for equaltweighted portfolios:' |

The standardlzed transformed Treynor measures were.

T

\

. managers -M1 and M15 and for the equal welghted portfollos of

managers M1 M8, -and M15.:Slgn1f1cantly negatlve values were
found for the value- welghted portfollos of fund managers. M13“
and M14 and for the equal welghted portfollos of managers

M3 M12, and M14 ' The' number of negatave values was 10 for
value- welghted porfollos and 9 for equalfwelghted | | V

portfollos. ThlS dlstrlbutlon is 51m11ar to the dlstrxbutlon’

“ffound for the fund sample as’ a wholem

~In sum accordlng to the dlstrlbutlon of negatbme\and

p051t1ve values for the’ jn and zsh measures, the/portfollos

\\~.
™~

- did marglnally worse than the market proxy However,vthe‘ .‘:,\
dlstrlbutlon of transformed Treynor measures suggests‘that
sperfdrmance was overall no.dlfferent. Accordlng to all three

, EOmparative measUres,fmanaéers,M1 and M15\.outperformed the
rmarket'in this'period. ‘ | | . |
”Rankings ofithe'manager portfo;iosh' o,
| The'Kendail'S'tau»for the cdmparison of'rankingsiinﬁthe
first and second time periods:fer the value-weightadv

'portfolios-are (signifiéance shown in'bracketSJ:
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1. sh:-0.41(0.017);
2. tr:-0.37(0.03);
3. trr(from dummy variable regressioﬁs):~0.18(0.31);
4. jn(from dummy variable'regressions):ﬁ0.39(0.0042; and
‘_5. jn(frem indepeﬁdent regressions)?—o 61(0‘001)
For the equal- welghted portfol1os the comparable figures
are: . (51gn1f1cance shown in brackets)

1. sh:-0.16(0.34); - | %

2.  tr:-0.20(0.24); | .
3, trr (from dummy variable regressions):00.0?(0.60)}
4. " jn(from dummy variable regressions): 0.61(0.001); and

T,

5. .- jn(from independent regressions):—0.17(0.35).

These results'suggest;that-the relati&e'performance of a

A
9 -

manager in the first interval was relared to his relative
perfdrmance~in the second interval—ebUt inve@sely. That is, -
apparently, those‘that did relatively well in 1971-1975 seem
. to heve performed relatively poorly in the second five
‘years. This fits weil with what was ebierved,}n the fpnd” 
‘eample as a Whele. Iﬁcoﬁe funds did reletiveiy‘better in the
flrst 1nterval and relatlvely very poorly in the second |
1nterval A number of the manager; included are . trust -
companles with large mortgage or bond funds in their
keeplng The ranklng'of these managers in part1cular could
vchange very drastlcally from the flrst to tﬁe second

-~ intervals. Overall, these. results ;omplement what was

f observed for the fund sample as a whole. -
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E. RELATIONSHIPS BETWEEN RATE OF NET NEW DEPOSITS AND OTHER

FACTORS
In the first interval the mean rates of net new.

‘

deposits by systematic risk class ** for B estimated from

- dummy variable'analysis and from independent analysis,

respectively, were:

. B(1): 21.25 (15 funds); 23.76 (16 funds);
. B(2): -9.26 (10 funds); -9.35 (12 funds);
. B(3): -5.89 (37 funds); -7.87 (28 funds);

. B(4): -3.25 (34 funds); -3.75 (40 funds).

The corresponding figures for the second five years were:

1. B(1): 00.86 (29 funds); 0.78 (32 funds);

2. B(2): -4.33 (24 funds); -8.43 (32 funds),
3. B(3): —-12.95 (25 funds); -12.84 (21 funds);
4, B(4): -12.04 (18 funds); -9.56 (11 funds).

?he mean valqe in the first interval was -1.07 with a,
standard deviation of 21.10. In the secoanfive years the
mean was -6.45 with a standard deviation of 21;36:

The mean rates.of nef new deposits by objectives

classes for the f1rst and second five years respectlvely

~ 0
were:

1. balanced(G funds): 2.10; -4.04; -

2. income(11 funds): 12.127 0.10; .

3. -income and growth(5 funds) -12.27; -7.81;
4, growth and income( 14 funds): -2.71; -6.60;
5. growth (59 funds): -2.20; -7.74. ‘

&

Taken together these results indicate-that;oveq the decade

.new investors generally opted for the lo@er~r§sk income

funds but, overall,‘rateé'oﬂﬁredemption exceeded rates of
. . N

38 The number of funds noted in each category is not the

same as noted earlier in the discussion of performance. The

311ght difference is due to ‘the fact that total assets

figures for each year were not available for all funds.
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r',ﬁdUmmy varlable model) are.,f,-hf

“7‘3;' DA=-14.42+1629,299n+9.27LD1+6:37FMG.

wahole sample°l'f" B ’
- 1., DA=-11,8+95. 95h+9 8LD1+6 3FMG

o
: ay

1nformat1on ratlonaIly and thus should use r1sk adjusted

o varlable,_assumlng that past performance is a useful

The hypothe51s that prevalls 1s that 1nvestors use

/rates of return (relat1ve performance) as "a prlmary dec151on

1nd1cator of eﬁpected)performance. However; the theory of

1nvestor ch01ce is’ complex and other factors may 1nfluence

the1r dec151ons as well.

To flnd out more about 1nvestor behav1our a model was

/

estlmated 1n whlch rates of net new dep051ts 1n the second

o

tlme perlod were regressed onto varlables representlng fund

character1st1cs 1n the flrst t1me perlod These are~

est1mated B, asset 51ze, rate of net new dep051ts,f~

[J

vmanagement fee charged *RRSP de51gnat1on, whether orrnotjd

g_ L
-

fund was no load, and the fund objectlves.{fnbx””

The flhal est1mated best f1t llnes(uslng 5 fromhthe

38

". :G‘

(-2.81) (4.49) (2.64) (6.28) Rz—o”zs

2. 'DA=119.24+4665,76tpF+ 10, 9LD1+7. 6FMG 14.530B2.

(“4.58)(3.62) (2171) (2.47) (2.55) Ri=0.27 ,.‘;gy?f

( 3. 57) (4 29) (2. 48) (2 09) R2 O 27

' 7For funds Wlth B greater than 0 25 1n the f1rst 1ntervalithe

. .‘y .

fvfbest f1t 11nes are’lj'-{ 'j;wfﬁfffrfﬁh-_Lthdsf°

L ©
0

- j;‘ A=-31.1+100.727sh+12. 1SLD1+8.47FMG+17.23B "

Ui 21) (2.90) (2.68) (2.03) R%=0.35 Lo

‘r2 DA=—17 5+1109.46trr+11, 05LD1+8.05FMG.

:n( -3.65) (3.74) (2.60) (2.50) R?=0.31.
13 - DA=-31.33+1978. 04]n+12 3LD1+ R w' ,
1 (=3.58) (5.01) (3.04) - L e T
. 7.08FMG+2,25b-0.07ASST+22. 820B2.. N
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(2 28) (2. 15) (-2, 26) (1. 92) R’—O 42

‘The results for B estlmated from 1ndependent regre551ons are
‘ S
».very 51m11ar so are not repeated here. ,_,' ‘

1 (

DR \;~‘

Ev1dently past performance 1nfluenced 1nvestor

) .

’Hdec151ons strongly, 51nce past performance 1s a 51gn1f1cant

~'explanatory varlable. Thls 1s an 1nterest1ng result ;%
4}con51der1ng that relatlve performance ‘in- the perlod :Kﬁéh'-'
w1871—1975 was unrelated or negatlvely related to performance
“-1n 1976—1980 If th1s were true for the 1ntervals 1966 1970
fhand 1971—1975 then 1nvestors were u51ng 1nformat1on‘ofnyl“ :
E guestlonable value in thelr dec151on maklng - o -
It 1s somewhat surprlslng that rate ‘of net\new dep051ts
=1n 1976—1980 was related to percent management fee 1n the »
”liflrst flVe year5°and to the fact that a fund charges a load

'fee. The expectatlon all thlngs be1ng equal 1s that growth

"hwould be negatlvely related to these fund character15t1cs,_~g

'-.51nce they reduce the net return to the 1nvestor.:The g.
- %
5;presence of the load term mlght be attrlbutable to. the

””drelatlvely superlor performance of the 1oad funds over the

i

._second 1nterva1 but thlS would 1mply that 1nvestors,f}f

5detected thls so early 1n the f1ve year perlod that rates of '

growth were affected If true, the 1nformat10n market must
be very eff1c1ent almost beyond the level bellevable.»j'v

'f;Another p0551b111ty 1s that the load funds were more rdg

‘"“rsuccessful in thelr marketlng, because of the way they

';rewarded the sales staff If the load funds were on average

bmore aggre551vely marketed people 1nterested 1n 1nvest1ng
. : 3

v

e



7load funds mlght have been less eager t05”

1because of the greater cost they 1ncurrt
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o

‘{rln mutual funds-would tend to choose these funds because of
"fam111ar1ty. Thrs notlon 1s not congrueht w1th the eff1c1entb;5"b
o markets hypothes1s 51nce 1t 1mp11es tha,/anformatlon _ o
'.ffpubllcly avallable 1s not belng used fully by a con51derablew"
bfhsegment of the market. A th1rd p0551b111ty is that ‘the: rates:

eof new. dep051ts were no dlfferent between load and no- load

‘ﬂfunds but rates of redempt1on were d1s51m1lar Investors 1n

edeem the1r shareSj'

}1n the 1n1t1a1

i.'purchase.--

The p051t1ve relatlonsh1p w1th percent management fee

-' - - N b

.1s much more dlfflcult to account for Performance was found-'7

g \\

tfto be not’ 51gn1f1cantly related to thlS varlable 1n e1ther -

f”1nterval There 1s also no systemat1c dlfference 1n the mean

-”ﬁto be w1thout foundatlon from thls study : }j },fi

":7Values by rlsk class or objectlves class. It may be that
= a.1nvestors perce1ved a hlgher management expense ratlo as an_‘

'd 1nd1cat10n of better quallty management Such a: bellef seems;

/

Doer

The presence of the B terms and the objectlves terms

”:agree w1th the breakdown by class.,Investors generally

”?preferred the lower r1sk '1ncome funds andtthese terms |

'n‘;reflect that preference."

oy

In sum, these f1nd1ngs are somewhat hard to 1nterpret. L

. ‘/

';Y_leen 1nvestor preference for 1ncome funds, 1nvestors appeargk

h.;“to have behaved as expected by the eff1c1ent markets_'*"‘“‘

v[hypothes1s, 51nce rate of@net new dep051ts 1n 1976 1980 was. .

"found to be 31gn1f1cantly related to performance 1n_'"t»h;xb'“



127

ﬁ971-1975 Thls would only be rat10na1 however, 1f

'

‘fperformance were con51stent over t1me and thlS study .  _‘;

.9

’,,flndlcates that th1s may not be the case. The p051t1ve

1

f:relatlonshlp between rate of net new dep051ts and load and

‘ fpercent management f".ls not what would be expected all

’ ’thlngs belng equal,

e




VII;'CONCbUSIONS

‘The focus of thlS study has been to. measure anﬂ compare

hthe performances of a sample of Canadlan mutual funds 1nr

,forder to help 1nvestors make more 1nformed dec151ons when

'»,hch0051ng among 1nvestment alternatlves,‘and to prov1de

-finformatlon on the mutual fund 1ndustry in aggregate. o

f','the funds performed marglnally worse than the marketjﬁny"

€

”3@under- or over p:

ffTo summarlze the flndlngs' -
5,_The performance measures used 1nd1cate that Canadlanyrf

hilmutual funds performed statlstlcally no dlfferently

I

i“than the market proxy 1n thls 1nterval The

fkdlstrlbutlons of the measures suggest however thatjfﬁ'

fthe flrst f1ve years. Overall then fund managers were"7~
fﬂ}nelther better nor worse. on- average than the market 1n'q.'

';j;predlctlng general market movements or 1n f1nd1ng

L.

d securltles.

»yf‘When the relatlve‘performances of the funds or the fund o

V‘kmanagers were compared over t1me the ranklngs were'

A

‘funrelated or negatlvely related Th1s suggests that

over t1me managers d1d not con51stently outperform

.other managers, but d1d not con51stently do worse,

velther.

.':5The volatlllty of the funds relatlve to- the ™ rket ﬂ

ﬂ‘ffproxy 1n the second f1ve years was lower than’ln the‘f

;flrst f1ve years, w1th 55 percent changlng to a'lower

-:;value. ThlS 1s attr1butable to the relatlve 1ncrease 1n}""

]

'the proportlon of f1xed 1nterest securltles 1nwfund

ff‘iZBi"



'iQThls 1s 1n keeplng w1th earller f1nd1ngs that a

'iExchange was mogeratelx to 1nfrequent1y traded dur1ng
: :jthe study perlod BN | S

. The aggregated coeff1c1ents method for estlmatlng B

129

Jportfolios, andyto_theunegativehcorrelationvbetWeen
fwibond returns and'stock‘returns3in“the Second‘five
‘*years.,Thls latter 1s reflected in the 51gn1f1cantly

| u‘negatlve B s for 12 funds, 11 of wh1ch are bond or

1

f-;mortgage funds. It is llkely that 1f the market proxy f”

1ncluded flxed-lnterest securltles, in addltlon to

[ common stock _the relatlve decrease would have been

P

'less marked fj,"y;'” *‘i”ﬁi'f
;;h?The returns serles of the funds exh1b1t the propertles

'7-of serles based on temporally ordered prlce movements.,ﬂd

RN

‘ 's;gnlflcant portlon of the stocks on the Toronto Stock S

ylmproved the B estlmates for 45 percent of the funds,hiﬁ;
‘”suggestlng that the average frequency of tradlng of
ftstocks 1n the market proxy was,dlfferent from the,'
'.gi*average frequency of tradlng of secur1t1es 1n the thesen1fvv

ffunds, assumlng that the navps and values of the marketg

&

:fproxy were measured at approx1mately synchronous tlmesr;_"

'kThe average d1vers1f1cat10n of the funds as measured bytd'
;the coeff1c1ent of determlnatlon from the regre551ons .

?huas low compared to the level of d1ver51f1catlon of the1‘

t._-_;‘-V'market proxy | | ‘ .»Vv‘-

13In general performance ‘was found to be unrelated to'v“'

f'mutual fund character1st1cs, and the relatlonshlps that'l
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~_Were found weréﬂnot consistent ower-time} The'strongest‘"
Arelat1onsh1ps noted were that as a group 1ncome funds
”ftended to outperform other funds in 1971-1975 but

. 51gn1f1cantly underperformed other funds 1n the second

fxve years. There was a 51gn1f1cant relat10nsh1p

between performance measure "and RRSP status in the

L

flrst f1ve years, for funds w1th an est1mated B over‘

-"'f.cO 25 In 1976 1980 load funds outperformed no- load »

funds.w_p:,

Rate of net new dep051ts 1n 1976 1980 was. p051t1vely

frelated to’ performance in 1971—1975 Th1s would ";‘

”1nd1cate that the market for Canadlan mutual funds was

'dexpected 1f 1nvestors were con51der1ng only

rlsk adjusted returns 1n the1r dec1s1on mak1ng

‘”'relatlvely eff1c1ent't1f past performance had been a
x}useful pred1ctor of performance prlor to thls tlme..
’fHowever, thlS rate was also p051t1vely related to

"percent management fee 1n the flrst f1ve years,rand net;*

o -

'rate of new dep051ts was larger for load funds than for-"

" no* load funds Th1s is contrary to what would be.

tThese flndlngs have ‘a consequence when an 1nd1v1dual 1s

,maklng 1nvestment dec151ons. ‘For an 1nvestor who has more

"fthat obtalnlng a rellable estlmate of B for mutual funds may ;f'

.'sthan ]ust a- few assets, the estlmated ﬁ of a mutual fund is

‘:fthe approprlate measure of rlsk and these results suggest'

'.‘be relat1ve1y dlfflCU1t- In general the volatlluty of afﬂy

’affund was related to more. than Just the SYnCth“Ous market i



".fund shares, the‘rlsk that ovVer tlme-the rlsklness of his

o | SR ¥

4

- proxy series, $0 estimates ofspast volatility available from |

Tthe"funds diredtly or from published sources.may'not be
'Uunbiased;iln additlon, if the return series were
fautocorrelated as a number of fund ser1es were, an invéstor
‘should be scept1ca1 of any B estlmate, regardless of . the
method of estlmatlon, unless the autocorrelatlon was
“accounted for.lEven—a qualltatlve assessment may ‘not be.h
‘readlly obta1nable. There was no strong relatlonshlp between
v_wr1tten descrlptlon of objectlves and actual systematlc r1sk
level for funds w1th est1mated B s greater than‘b 25, so an
,1nvestor should~also be cautlous 1n~mak1ng predlctlons about
;_future risk level from thlS klnd of 1nformatlon The ¥
l51gn1f1cant change in volatlllty over the decade 1nd1cates

i

"~that an 1nvestor w1th a relatlvely long 1nvestment horlzon

"‘4is assumlng an addltlonal rlsk when he 1nvests 1n mutual

]

',k._portfollo w1ll change, perhaps ‘to a level not sulted to hlS

‘needs; In sum, not only may systematlc rlsk level be

PR

viuncertain ingthe flrst place, but also an investor has the;“

i'i

' additional-uncertainty.of not know1ng-1f and when}systematlcf

: rlsk w111 change.' .
The 51gn1f1cance of the relat1vely low 1evel of
dlver51f1cat1on of the funds to ‘the. market proxy 1s hard to

‘assess. Mutual funds were not compared to elther 51mulated

~

randomly selected portfollos or to actual portfollos held by
yfﬂlnd1v1duals,-so 1t can not be concluded that thlS leve is
. P

'Elnsuff1c1ent for satlsfy1ng the economlc goals of 1nvestors{ |
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P

It may be that "self—made“ pOrtfolios dvailable to Lo

1nd1v1dua1 1nvestors w1th a much smaller pool of assets to

“draw upon would be even less d1ver51f1ed It 15'also true

3

'succeed1ng 1nterval 1981—19?5 whlch for obv1ous reasons,

that the level of d1verS1f1cat10n of the ‘portfolios‘of-

portfolios ‘was higher than that of the funds in general so
\“5 ‘ -
an 1nd1v1dual who de51red to 1mprove hlS level of

'_dlver51f1catlon could—purchase shares of more than one fund.

Id

’v The, fact that performance was not llnearly related to.

any fund characterlstlc over time means that an 1nvestor

need not spend time or. money gatherlng this 1nformatlon for
‘1t w1ll be of no ‘value in: predlctlng whlch fund w1ll be the

super1or performer. The unexpected p051t1ye relatlonshlp

between load funds and performance in 1976—1980_15 llkely
unique to that 1nterval, as was the,marginal'relationship »*'

betueen_performanCezand RRSP status in ‘the first “five years.

~ However, this needs to be verified with information’frOm the

' 1% as yet unavallable. : /

-Zi¥~+1n sum, the prospect1ve 1nvestor should examlne the

- -

funds carefully, after dec1d1ng what rlsk level is .

' acceptable to h1m, and choose the fund’ w1th the match1ng
;total rlsk or w1th the matchlng est1mated B,‘from among

‘ those funds whose est1mated B's have remalned rhlatlvely

unchanged and that offer those f1nanc1al serv1ces most

benef1c1al to h1m. By ch0051ng a fund w1th a. relatlvely

”_'stable B the 1nvestor w1ll l1kely be reducyng the r1sk of a

change»ln:volat;lrty that_may‘bevdetrlmental'from hrs.pornt'



v

of view. By ch0051ng funds with the "rlght" f1nanc1al
serv1ces, an 1nvestor can 1ncrease hms overall return which
-inCludes pot Only the dlrect d1v1dends and capital galns but
.also the 1nd1rect galns from reduced costs of, for example,
pens1on plannlng Other types of 1nformatlon, such as .
‘prev1ous performance and general fund characterlstlcs, while:
::"perhap§:§f @eneral;interesyrhillwbe of little value in .
ptédictingiWhether a;funddwill do’ better or'worse than'other
funds.‘In general, however, retunns to the 1nvestor should -
be hlgher from funds Wthh do not charge a load fee and for
Whlch the management expense ratlo is comparatlvely low..'
Performance was - unrelated to the latter, and probabl; not .
,?related:to the former‘overrthe longrterm. Slnce the generalv
. level of'diversification is relatively low' for individual
funds, it might be.useful to invest in several different
funds to reduce'riskf providéd‘the load charges are
suff1c1ently low. Otherw1se ‘the margknal galn would be_
ﬁ'offset by ‘the cost of purchase. There is a comfortlng
thought in all these results. If through bad luck or poor
"dec151bn maklng, an investor chose a fund that d1d worSe
than average, the chances ‘are - that thlS poor performance

B
_would not be repeated in the follow1ng 1nterval 51nce there

_'was‘generally'no;con51stency-1n.performance over t1me,5
What can be. said about the overall behaviour of the

; o ; . - . ' '._ o - - . ' ) . ’ s/

~mytual fund'lndustry7 Flrst and. foremost these results

| support the eif1c1ent markets hypothe51s for the segment of

the market that 1nvests ﬂn stocks generally The ev1dence is - -

L2



on the Toronto Stock Exchange vere moderately to
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| less clear for that smaller subpopulatlon that 1nvests in

wmutual funds. Secondly, the results also generally support

the capltal asset pr1c1ng model srnce returnS’generally
increased w1th'rlsk in the second time period when the
market premium was on average p051t1ve, and generally

decreased with rlsk in the first t1me per1od when the market

‘premium was on average negatlve.

The major change in volat111ty observed reflects”the

v1ncreased holdlngs of f1xed 1nterest securltles generally,
but is apparently also due to a change in the relat;onshlp

_;between thegbond-and the stock markets in the second five.

years. These resultS'mayathus be‘SOmewhat miSleadinguif the"

second five perlod were .anomalous compared to the aVerage

veconomlc state of Canadlan cap1tal markets,

The patterns of autocorrelatlons observed 1n the fund

series are. ‘evidence that durlng the 1nterval of study a
A7

tradlng frequenc1es. ThlS supports earller f1nd1ngs that

durlng the’ 1nterval of study a 51gn1f1cant portlon of stocks.

'

1nfrequently traded *The fact that the aggregated

‘coeff1c1ents method proved useful suggests that the average.
,frequency of tradlng for the funds and for the market. proxy

‘were not the same.
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i

Table A-1. Funds included in this study.

1. Acrofund
2. AGF Japan Fund R e : :
3 _AGF" Special Fund : ' : S L g o
4, All-Canadian Compound Fund ‘ o e ‘
- '5, .:All=Canadian Dividend Fund -
" 6. . All-Canadian Revenue Growth Fund
7. Cundlll ‘Value Fund '
8 American- Growth Fund

9

1

1

1

i

. .. Associate Investors Fund -
‘ 0. ~Bolton-Tremblay Internatlonal Fund
" 11, Cambridge Growth Fund:
Canadian Gas and Energy Fund
anadian Investment Fund: S
dd ‘@@nadlan Security Growth Fund L e
, 15}“'Canad1an Trusteed: Income Fund - L e
416', Canagex Fund S : o
17, "“Capital Growth: Fund S
18 Collectlve ‘Mutual Fund : :
: '_1§ Corporate' Investors Mutual Fund
20, ‘Corporate . Investors Stock Fund
21. Fonds desJardins Actions =
<22, - Fonds desJardins - Internatlonal
23 Fonds. desJardins .Obligations.
24, Fonds desJardins Speculatlve'
25, Dominion Compound Fund -
26.- Domequity Fund - ‘ ‘g
~27. -‘Baton/Bay Commonwealth Fund
28, “Baton/Bay Leverage Fund - 5
,';29 Grouped Investment Compound Fund'
- 30. " Grouped Income Shares Fund
31. 7 Goldfund Rt
32, Growth Equ1ty Fund e
_,33 “Guardlan Growth Fund
"34;‘ Guardian North American Fund
35. 'Harvard Growth Fund =
36. 'Industrial Dividend. Fund ‘ e o
.37. Industrial Equity Fund . IR e
38, Industrial Growth Fund - SHEM e
j39;’ International Energy Fund
40, Internatlonal Growth Fund _
4, ‘Investors’ Dividend Fund gjp.
“42.  Investors Growth Fund '
43, Investors Internat1onal Fund T -
.44, . Investors Mutual Fund = [ RO AU
- 45, Jones Heward Fund L O L
’;146.J Maritime Equity Fund
‘47, Marlborough Fund’ B
© 48,  '‘Mutual: Accumulatlng Fund
49. Mutual Income.Fund ‘
50. ‘Natrusco Common Fund = B
51, Natural Resources Growth Fund

. ' . , o ;



52.
53,

54.

55.
56.
57. "
58,

59.
60.

61,

62.

. 63

64.

65, .
66.°
. 68.

695
70.

71;

72,

74
76. lv
77

78
79,0

804

82

' 85.
"86.
TR A
o B8
89

83..

84‘:"'

L~ 90,

R R
cI

L 103,

R T

for92,
.93,
94,
95,
96,
97,
. : 98.w
- 99,

100.
101,
102,

_;Unlted Horizon Fund.

Ch e

Northwest Canadlan Fund ‘
Pacific. D1v1dend Fund '
Pacific US Fund

bPension Mutual Fund
Phllllps,\Hager and North Fund
Planned Resources Fund 4
Principal Growth Fund
Principal Venture Fund

 Provident Stock Fund

Royfund(equ1ty) ‘
Sav1ngs and Investment Amerlcan ‘Fund
Sav1ngs and Investment Mutual Fund
Sterling Equity Fund~ °

Tauris Fund « °
‘Templeton Growth Fund

TransCanada "B" Fund "“~é;\

TransCanada "C" Fund

United Accumulat1ve Fund
‘United’ American Fund

- United VentUte*Fundr”
Universal Savings: Fund

_Univest Growth Fund -

Vanguard Growth Fund

Western Growth Fund
"Xanadu: Fund
Canada Trust Equ1ty Fund

Canada Trust. Income Fund

"‘fFonds,desJa:dlns Quebec
LBl L
“Guaranty  Trust Equity Fund
‘Guaranty. Trust Income Fund
~Guaranty Trust. RRSP Equity Fund

Fonds-desJardins:  Hypotheque

GuarantytTrust@RRSP Income Fund

‘Montreal Trust Equity Fund i
‘Montreal Trust International Fund
Montreal Trust ‘Income Fund -

Royal Trust "A" -Fund’ _
Royal -Trust "B" Fund .
Royal. Trust "C" Fund * =
Royal Trust: "M" Fund L
Victoria and Grey Income Fund

 Montreal Trust RRSP Equity Fund
“Montreal Trust RRSP Income Fund
fEaton/Bay Growth 'Fund '
,Eaton/Bay\Internatlonal Fund

Eaton/Bay’ Venture\Fund ,
Internatlonal Income/ Fund
‘Investors: Jhpan.Fund
“Prudential Growth: Fund N
Canada Trust RRSP Income Fund
Canada ‘Trust - RRSP Equ1ty Fund

ra . . \» o



91 -0.0009  0.0496  0.46
.13 . '=0.0027 -~ 0.0403  0.70 .

.16 - -0.0046 0.0456 = 0.76

20 - . -0.0054 . 0.0512° - 0.79"
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Table A- 2A Fund data, 1971-1975

q o
c

=) -
0,

‘ Méan_ B Standard b . B~ B3
return deviation o N

.~ -0.0059 ~0.0544 ~ 0.83 "~ 0.94 ° 1.08
<v . 00.0112 0.0864 0.24%x - na ' na
-0.0026 -0.0686 ~ 0.85
-0.0084. 0.0423 - 0,59
0.0092 0.0420 0.62
00.0029° 0.0377 . 0.18
~~-0.0087 0.0671 " ~ 0.82
-0.0074 0.0515. 0.63
. -0.0023 . 0.0469 0.69-
100 -0.0046  0.0518 0.80

.00 0.84

.65 ~  0.58

.68 0.77 . .
.27 0.36
.20 -1.20
61 0462

.83 - 0.83
.93 1,01 .
817 0,44
01 1,01
.57 - 0.71

.04 1.04
L5 . 0.17
.90 0.92
.90 1,02

.87 0.92

.86 0.86
.95 0.99

.88 0,96

.61 - 0.69
.14 0016
.29 - 0,97
.81 0.88-
87 .0.97

700 . 0.82
.81 . -~ 0.82
.79 . 0.810
.98 - 0.91
.64 0.68
.15 1,21

.73 - 0.66

.85 ' 0.65
.42 1.28

.92 0

OV OTATEWN —
1
(e )

o2 -0.0083 ~ 0.0615 . 0.99

t4 - -0.0029 © 0.0543 . 0.94
5. “  -0.0003 0.0187 -  0.18

17 - -0.0002 - 0.0499 ° 0.87 . .
‘18 . . -0.0065 -0.0541  0.68
19. ...~ =0.,0029 - 0.0410 . 0.72

21 .t =0.0009 0.0494  0.82 l
22 =0.00691° 0,0578. . 0.68 -
23 . -0.0013  0.0281 - 0.05%
24 - -0.0188 ..0.0806  0.98
256 ° . 00.0014 ~0.0454 . 0.72
26 1000008 ~0.0419 - 0.51. .
27~ =0.0012  0.0383 . 0.55
28 .° -0.0016 . 0.0568" .0.83
029 . -0.0056  0.0528. " 0.61
30 -0.0040 . 0.0482 .  0.69
C31 00.0077 ~ - 0.1108 ~ 0.68
S 32 -0.0073  0.0648  1.10
3 .. =0.0048 - 0.0462. 0.68
34 ~ -0.0104 - 0.0684  0.67
35 . .-0.0078  0.0707 ~ 1.09° .
e .0044 o 2

N

w
w‘
1

o

.97 . .0.97
.53 - 0.57
L77 0.76
.85 0.90
.90 - 0.95 - -
.59  0.59
01 1,02

39 . -0.0063 0.0523  0.81
-~ .40 -0.0072 0.0372 - 0.42
41 . -0.0026 0.0414 " 0.69
42 ' -0.0030 0.0447 ° 0.75
43 . - -0.0088 0.0574  0.71
a4 . -0.0034- . 0.0407 - 0.61
45 - -0.0022 0.0539 . 0.84 .

L 0000000 PO OO0 L0000 000000000 2020000000 ~
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Table A-2a(cont'd) .

Fund ~~ _Mean  Standard b*' =~ b2 . b3
' : return  deviation o '
46 -0.0089 0.0454  0.52  0.83" 0.81
47 - ' -0.0061 '0.0590 1,00 0.98 ©1.00
48. ~ =0.0013 .0.0414-  0.69 0.81 ' 0.86
49 - -0.0028 0.0554 . 0.69 - . 1.03  0.99
50 - -0.0024 0.0427  0.74 0.87 ~ 0.88
51..  + =0.0063 0.0494 0.80 = 0.94 . 0.97
B2 ~ .-0.0035 ' 0.0479  0.80 0.94- 0.91
53 . -0.0036 0.0573 . 0.88 - 1.05 1.05
54 . -0.0061 0.0743 . 0.90 - 0.88 0,78
55 -0,0085 - 0.0569 . 0.79 . - 1,02 0.96
56~ .. - =0.0032 ' Q.0633 0.88 0.73 0.86
57 © . .-0.0096 0.0732°  -1.12 ' - - - 1,38 1.43
58. - ' -0.0050 " 0.0600 0.99 1.24 1023
59" ' -0.0025 0.0799. 1.22 ©1.64 0 11,48
60 . '~ - -0.0052 .0.0500 . 0.76 . 0.98 . 1.01
61 - -0.0012 0.0513 ~ 0.81 ©0.94 0.81
62 - -0.0078 0.0601 ~ 0.68 . 1.27 C1.31
63 . . =0.0025 . 0.0467 0.75 - 0.81 .. 70.92
64 . '» -0.0048  0.0528° 0.89 .  0.78: 0.89
65 . -0.0104 - 0.0704 0.98 1.34 1.35
66 . 00.0072. 0.0581 - 0.53 . 0.80 0.93
67 -+ 00.0021 . 0.0500 - 0.73 - . 0.93 1..05
68 . 00.0002 0.0492° ~ 0.74 . - 0.88 0.95
69 - ~-0.0067 .0.0514 -  0.68 0.85 .,  0.68
70 . -0.0161  0.0578 " 0.64 0.95 0.93
71 ~0.0133  ~0.0683  1.02 1.36 1.01
.72 . ©-0.0128 - 0.0732 - 0.91 - 0.89 . .0.90 "
73 - =0.0017 . 0.0392  0.66 - 0.84 . 0.83
74" .~ -0.,0041 . 0.0314: ~'0.35 - 0.36. - . 0.35
75 . =0,0142  0.0755 - 0.83 .  -1.15 1,10
= .76 - -0.0078 0.0380 . .o.54 . 0.80 . 0.76
Y77 ., .. -0.0055  0.0724" L1000 118 1.12
78 - -0.0042 0.0866 ,30,83 . .0.89 " 0.96
79 : -0.0002 0.0220- 0.15 S0.21 0 0.17
80 - - '-0.0058 0.0607 = 0.94 0.85 ©0.94
©81 .. =0.0005 -0.0119 0.10 . .. 0.07 . 0.10
- 82 . -0:0025 0.0439  0.80 - 0.79 0.80
.83 . -¥.0009 0.0172  0.05 0.10 0.09
84 . -0.0038  0.0462 0.87 - 0.94 1 0.93
85 '-0.0009  0.0136 0.12 - - 0.16 -0.12
.86 -0.0019  0.0461 0.87 0.87 0.87
.87 -0.0071" 0.0499 . .0.63 - .0.75 © 0.63
88 00 9001 ~ 0.0177 0.14 - -0.23 0,21
89 - =L, .73 .0.0577 ° 0.83 1 0.82 0.82
0.0182 - . 0.04% 0.08 na

90 . 00.¢ 01
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- Table AfZA(cont'd)f

. Fund - Mean . Standard = B . bz. b?
‘ \ ‘return deviation. ‘ e
‘91 - —0.0025 0.0478  0.92 0.89 0.92
92 00.0013 0.00998 0.06 ~ 0.09 0.06
93 -0.0050 0.1192 0.55. 1.26 - 0.63

. 94 - -0.0028 0.0466 0.72 .. 0.88 0.73
‘95 4 "00.0010 0.0173 . 0.1 0.17 0.17
96 - -0.0038 - 0.0539 0.86 '0.97 - 0.86
97 -0.0039  0.0586 0.83 .. 1.03" 10.83,
98 -0.0076 0.0639 = 0.98 0.98 0.98"
~. 99 . =0.00863 0.0188 °~ 0.11 0.13 0.1
100 - - 00.0056 0.0518  0.33. 0.76 0.61
101 -0.0032 0.0494 - 0.85. 0.94~ 0.96
102 - -0.0009 - 0.0145 . 0.12 0.09 0.11

0.

103~ -0.0046 ' 0.0470  0.80 ' 0.9

'R estimated from capital -asset pricing model with a.
synchronous market term only; starred values were not
significant at the 5 percent level = - -

"*B estimated from aggregated coefficients, dummy variable -
model

*B.estimated from aggregated coeff1c1ents, 1ndependent
regre551on
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Table A-2B. Fund data, 1976-1980

"

00.0130

Mean Standard b b?
return  deviation =

" 00.0127  0.0434 0.64 " 0.85
00.0093 . 0.0480 - 0.11*  'na

- 00.0171  0.0539 °~ 0.63 . 1,00
1 00.0051° 0.0230 .0.29 © . 0.34

~ 00.0063 © 0.0372  0.44 0.33
00.0010 = 0.0229 - - 0.08% -0.01
00.0101 - 0.0470  0.46 0.39
00.0085 0.0465 ° 0.57 0.61
00.0093 0.0386 0.64 ' °0.66
- 00.0077 -0.0423 0.43 ©0.46
00.0063  0.0450 0.34 . 0.63
00.0214. ° 0.0548 0.82 .+ 1,01
00.0041  0.0364 0.61 0.57
00.0112  0.0462 - 0.80 1.04
-0.0020  0.0134 0.05% -0.

- 00.0075 0.0420  .0.71 10.90
'00.0064 0.0441 - 0.68 0.90
00.0099 0.0517 : 0.64 0.87
00.0045 :  0.0308 0.36 -0.38
00.0169  0.0472.  0.66 1.23
00.0076  0.0453 0.66 .0.88
00.0048 0.0441  0.52 1 0.61

~=0.0028 0.0333 ° -0.07% -0.50
00.0130 ~0.0724 0.73 - - 1.29
00.0075 | 0.0406 ° 0.58 0.81

~ 00.0091 " 0.0263 - 0.14 - 0.63

1 00.0035 0.0283 0.35 0.35
00.0089  0.0376 - .0.53 0.53
00.0097 - 0.0454 . 0.58 0.79

~00.0115 ° 0.0469 0:53 0.98

~00.0171 0.1151 0.66 0.64
00:0228 0.0554-  0.88 0.94
00.0118 ,0.0438 - - 0.58 0.73
00.0119  0.0413 0.52 0.57
00.0097 0.0644  '0.74 ©1.42

00.0015- '0.0532 * 0.56 0.29
00.0123 . 0.0419 ~ 0.47 ©0.70

. 00.0047  0.0460 -0.37 0.41
.00.0021 © 0.0354 - -0.32 0.31°

- -0.0001  0.0358 0.33 ©0.53
00.0008 0.0374 - 0.5] - 0.66
00.0062 = 0.0430 0.69 0.85.
00.0071 0.0463 ~ 0.54 - 0.61
00.0057 ~0.0357 . 0.54° © 0.59

0 1.01.

.0518 0.78

N

N

BJ

0.
na
0.
0.

(]

5

66

93
23"

N
[y

.01
.57
.64
.42
L7
L13°
.60
.81
.25
.86
.70
.65 .
.42
.96
.70
.53
.50
.10
.74
.39
.21
.53
.58
.53
.59
.86
.57
.52
.75
.59
.18 "
.28
21
.33
.69
.68
.54
.59
.00
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Table A-2B(cont'd)

izg

Fund

46
" a7
48
49
50
51
52
53
54
5 5:(
56
57
58
59
60
61
62
“63
64
.65

69
70
71
72
.73

7

75
76
77
78
79
80
81
82
83
84

- '68 -

Standard

~00.
- 00,

Mean b!
return' deviation
00.0024  0.0421  0.51
00.0149 0.0581 ) “0,95
00,0072 0.0391 -0.63
00.0098 0.0449 “0.71
00.0053  0.0436  0.77
00.0056 0.0325 0.46
00.0074 0.:0392. 0.57
00.0062 0.0401 0.50
00.0072 0,0405 0.48
00.0062 0.0632 0.82.
00.0099 0.0461 0.59
00,0156 0.0457 0.75
00.0089" 0.0470 : 0.64
00.0132  0.0563 0.73
00.0077 0.0437 0.68
00.0113 0.0510 0.79
100.0040 0.0463 0.50
00.0047 0.0412 0.68
00.0011 0.0521 0.70.
00.0204 0.0489 0.58 -
00.0149 0.0429 ° 0.52
00.0020 . 0.0258  0.32.
00.0009 0.0316 0.35
00.0085 0.0493 “0.73
0071 0.0562 0.75
0161 .0.0669 0.64

- 00.04139 0.0557 0.82
00.0086 0.0293 0.48
00.0075 .0.0403 - 0.26
00.0102 0.0550 °  0.84
00.0050 0.0445 0.59
00.0086 - 0.0666. - 0.72
_00;Q967 0.0485 0.86

- =-0.0024 0.0262 -~ 0.16
.00.0068 0.0439-- "0.76
=-0.0015 0.0155  0.08
00.0052 '0.0505  0.86 ,
-0.0014 - 0.0155 0. 05*
00.0092 - 0.0416 0.77
~-0.0024 "~ 0.0146 0.04%

- 00,0070 0.0430 0.69

- 00.0053 0.0423 0.56 )
-0.0020 0.0204 0.05%
00.0055 0. 04J9‘ 0.49
-0.0020 0. 0148' 0.04%

52

0.50.

O ..-98‘
" 0.81
0.69

0.87-
0.47.

0.77

©0.49
0.50 |

.02
"0.73
t.10

069

.30
0.98
0 .94

 0.55
0.81

0.78

0058

0.33
0.19

0.53

0.'85

" 0.63

1.36

0.89

0.68

. 0.36
1.15°
- 0.80

0.85

- 0.02 .
- 0,85

0.79

- =0.25
. 0.75
-0.29

0.69
" 0.75
-0.41
- 0.48

-0.30

0.51
0.70

/9'76
0.52 -

0.89

148

'0.53

0.58

0.49

0.48
1.45
0.58

- 0.97

.o 69
.30

0.73v

0.99

- 0.51
0.54
0.69 -

0.83

0.37 -

0.48

0.34

0.51 .

0..90
0 63

.06

_0.49_'

0 36
11

0;61,

0.72
0.90

. —0.42

0.75
-0.19
0.79

-0.31 -

0.77
~-0.31
0.69
0.54
~-0.41

0.49.

_0.32 - v
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- Fund . Mean . Standard B'e. . b* b3

return - deviation T
91 - 00.0073 0.0467 0.87 0.89 . 0.87
92 ‘ -0.0009 0.0125 0410 - -0.18 -0.16
93 ~ 00.0039 0.0501 0.88 . 1.26 0.88
94 00.0069 0.0414 0 78 7 0.76 0.84
95 . -0.0024 - 0.0184 ‘ 0. 04* -0.37 -0.37
96. - 00.0088 0.0439 0.45 0.68 0.78
97 00“0114 0.0421 0.48 . 0.27 - 0.23
98 00.0112 0.0416 0.53 ' 0.56 " 0.54 .,
99 v 00 0006. ~ 0.0210 0.13 0.13 0.13 “gr.
100 00.0062 0.0520 - 0.09.. 0L -0.30
101 00.0087  0.0424 . 0.76 0.80 0.77
. 102 -0.0019 - 0.0147 0.08x%x -=0.31 ~0.32
103 00. 0084 0 1

.0508 ~ . 0.62 ¢ 1 16’ .16
-'B estimated from capital assets pr;c1ng model w1th
‘'synchronous market term only; starred values are not
significant at the 5 percent level
B estimated from aggregated coeff1c1ents, dummy varlable
model
*B estimated from aggregated coeff1c1ents, 1ndependent
regre551on ,



s 16, r--O 002+0.74m,+0. 16m. , .
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Table A-3. Results of regre551on analysis from dummy
varlable regre551ons for fund sample .

1. r=0.0004+0.73m,+0. 23m,—0 21Dm, +0 30Dm.,~0.11m_,.
(0.16) (13.90) (3.11) (-2.02) (4.02) (-2.06)

2, r=0,009+0,40Dm. ,. » N
(1.51) (2.25) : .

3.  r=0.003+0.75m,+0.25m,.
© (0.69) (8.85) (2.91) ' o

4. r=0.01-0.01D+0.31Dm,+0.25m,+0.09m. - 1. 33m
(1.57) (-2.35) (3.67) (3.96) (2.11) (-2. 9)

5. r= 9 003-0.01+0. 50m,+0. 35Dm_ -0.17m_,
| 0) (-2.26) (10.21) (3. 63) (-2.45)

6. r=0.003+0.08m,+0.14Dm,+0. 14Dm. ,0.09m. , .
(0.32) (2. 13) (2.50) (2. 56) (-2.15)

7. r=0.006+0. 39m +0. 38Dm, +0 43Dm._ ,~2.04m,?
(1.15) (3.29) (2. 30) (3 75) (-2, 37)

8. Tr=-0.002+0.61m,.
- (-0.72) (8.89)

9. r=0.001+0.66m,+G.17Dm. ,
| (0.43) (14.63)(2.56)

10. r=-0.001+0.32Dm,+0.46m,+0.15m. ,
(-0.24) (2.26) (5.46) (2.54) <

11;.'r=—d§002+o.46m°+o 17m. +0. 18Dm._, .
- (-0. 68) (7.49) (2.81) (2 04)

12.  r=0.006-0.02D+0.92m,+0. 24m.,-0.15m_,+1.80m,?.
C(1.43) (- 2 93) (15.70) (4. 28) (-2.62) ;(3.09)

13.. £=0.001+0.64m,~0.07m.,.

| (-0.837) (19.71) (-2.08)

14. r=-0.002+0.89m,+0.15m_,+1.78Dm,?
(-1.03) (23.49) (3.84) (2.94)
15. .r=-0.0002+0,15Dm,+0. 18Dm. ,~0.13m.,~0.05m_ .
~ (-0.180) (4.38) (3.63) (-3.80) (-2.05)

A

(-1.319) (20.98) (4.48)

17. r=-0.001+0.78m,+0.12m.,. ‘ | i
(-0.39) (18.19) (2.90) ,



18.
19,
20,

21,

22.

23.
24,
25,
26.

27.

28.

. 29.

30.
31,
32,
.33,
34,

35,

fr=-0.001+0.50m°+0,}9m;4.
- (-0.46) (8.97) (2.84) 7 '~

'r=0.006—0.02D+ .57m°+

r=-0.005+93m,+0.23m +0.26m. , .~ .

151.

re-0.002+0.67m,+0,20m_, .
(-0.68) (3.60) (2.89)

r=-0,0004+0.29Dm,+0.37m,+0.12m,+0,19Dm_,~0.11m.,

- (~0.19) (4.09) (7.43) (3.26) (3.75) (-3.03)

r=-0.003+0.79m,~0,28Dm#0.24m, +0.20m_, +1.31m, 2. "

(-1.04) (14.58) (-2.58)"(3.26) (3.77) (2.37) -~ .  ~

r=0,002+0.73m,+0.15m. ,~-1..10m,?.
(0.841) (15.09) (3.18) (-2.26)

£=-0,00430.61m,. | -

(-1.26) «8.38)

r=0.002+0.39Dm. ,~0.24m. ,+0.25Dm. ,~0.26m. ,~1.71Dm, *
(0.670) .(4.03) (-3.45) (2.57) (-3.86) (-2.16)

r=-0.01+0. 90m,+0. 39m-,.

(-1.61) (8.34) (3.60)

r=0,001+0.64m,+0.17m.,. i
(0.577) (13.89) (3.63) -

r=0.003+0. 24Dm +0,21my+0.12m, +0, 30m._,.
- (1. 09) (2.63) (3 33) (2 68) (6 51).

r=0.002+0.17Dm,+0.32m,+0.11m,+0.18Dm_,~0.08m.,~0.85m, ?

-(0.817) (3.07) (5.39) (2.80): (3 07) (-2.04) (—J.BS)
"r=0.004+0.28Dm, +o 53m,-1. asnmo

(1. 17) (2.44) (6 63) " (=2.07)

r=-0.0005+0.62m,+0% T4n
(-0.167) (10. 35) (2.27)

r= 0 01+0 64m, .
(1. 05) (3.34)

£=0.01-0.02D%0. 94m,+0 . B35Dm-"720, 14m_, - -
(3. 85) (-3. 60) (17. 50 ), (%162) ( 452)”

B ﬁ%~“
SR

.»3 X

(1 01) (11.£8) (2 03)'

(1.04) (-2.01) (6.88);



> 53§. 

ﬂéigfa
s,
s
1_;¢‘J
‘:* 4m}*
.;_45;‘
) "”4%55
f;i;4;;_
.;;4;;;
ui;;%é;j

Fe-0.0140.38m+0.15m 5 - S
(-2.13) (6i99) (2.80) Lt

r=-0. 004+o 61m, +o 29Dm-,. PRI
=0, 002+o T7m.+0.20m. ‘fy,k;*'

© . (0.582) (14, 56) T R e

£20.00140. 69m°gp'é4nm; o
" (0.281) (i1.54) (3.95]" "

,'»9‘

--0,003+0.47m,+0.25Dn_, +0.38Dm/ -0, 18m_,.
0.79) (7.21) (2.71) (2.88). (-1.99)
0:00740.51m,+0. 33m-”—o;14m;,1_ '
.02) (8.05) (3.73) (-2.26)
.006+0. 41m,.,f SR

.58) (5.26):

t=;0.ooz+o 48Dm,+0.31m,+0.18Dm.,
(-0.73) (4.32) (3.98) (2. 26)

'-r-—O 004+0 57m +0 09m +0 25Dm ,=0. 14Dm 2.
"(-1 80) (13 96) (2 27) (4 20) ( 2. 34) R

‘r——O 002+0. 72m +0 43m T
f( O 83) (17 72) (3 12)

(~0.946) (8.57) (2.78) ~‘:;,‘ ﬁu-j} f" x‘"

‘F= o 0004+o 59m,e1 93Dmo?i ’,'~vf7‘7¥$?a."‘¢" i\}'

“£=-0.005+0.50m, +o 33Dm_,.1 -
”3(-1 60) (8 43) (3 87) : 1/7"

A Q'...

r=-0. oobswo 97m°+0 12m_ —o 11m i
‘f(O 19) (18 60) (2 32) ( 2 08)

o

el

(. {“_.r=_0 002+0 76m°+0 11m i , / / , ~ : : ) 7,’..,‘.
_,(—1 26; (25 10) (3 67) RPN & SR,

. r=0.001+0, 35Dm°@p 42m,+0.17m. , 1. 15m, .
- (0.49¢) (4.10) (6 s

83) (4 10) ( 2, 55)‘

-

*}-r=-o 00140. 17Dmot0 60m,+o 17m_,.~ .
(£0.59) (4 25) (10 54) (2 1)

. £=20.0003+0.36Dm, 0. 49m, 20, 20Dm- S CRRRI D e
(-0.095) (3.10). (6. 13) (2. 3) el

< // A

N

'1521

t br-_o 001+0 66m°+0.15m 1 e ~ ,)’
(=0, 34) (18 52) (4,32) O I SR



[ lo3e) (1i.06) (2.

o 63.’.r=—0 001+0 69m,+0,

‘ 183,
BRI B '

54.}5r—-0 002+0, 38Dm +O 50m°,
( -0 499) (2.28) (4.33)

‘VSS,‘”r=+6.005+0.81m,+0.21m_t. : ‘:”fry Ce
‘ ‘(f1?32)'(10’74);(2?80) L : o

' 56. r=-0.0004+0.73m,. Lk
T (-0.099) (i0.21)7 L

_k57.ffr-—o 001+0.,28Dm, +0.82m, +o 28m i
SR 0. 174) (2.26) (9. 47) (4 45) . o -

58. r=-0.001+0.25Dm,+0.69m,+0.30Dm. ,. .
(-0.49) (2.32) {9.30) (3 83)  6. T

ST (. 024) (2 09) (7 50) (2 62) (3 43) i

'*%50{»*r=—o 003+0, 72m°+0 ,26m. —24073Dm°?+1 18m° .
o (20.21) (B.71) (2.45) (-2.38) (2.01) -

61. £=0.001+0.79m,+0. 15m_,; s
2)

'jf/§21'<r=-o 004+o 55m +0.30Dm, +0.42Dm_,

' js4._7r=—0 004+0 78moe;
. (-1.568) (13.35) P

- 65. = 0.01-0. 02D+0.34Dm,+0.58m,+0.420m_ .
. (2.57) (-2.83) (3.24). (5.45) (3. 86} o b

' ?36;‘;r =0. 01+0 48m +0'ﬂ7bﬁ-ﬁ 0 15m-,v'
BER T (2 73) (6. 54) ( 52) ( 01)

'ff(O 749) (4 33) /(4. 92) (5 9). ( 2 20) ’

6. r--0.001+0.35DM.+0.36m.+0.17m.,.
. (-0.518) (3.50) (5.09) (3. 4@Q S e e

69, r=-0. 003+0 72m +0., 13m_‘_ T B SN R L ./
o (-0.880) (11 82) (2.15) L R e o

70, £=0.005-0.02D+0.63m,*+0.32Dm. , - 1. 60m,? FEMSIE S S

(0.80) (-2.02) (7. 80) (2.88) ( ee)e oo

71, r=-0.005+0.86m.+0.21m,+0.29m. ,. ;f,,’,*'l B
. (-0.94) (9.38) (2.28) (3.09)



72,
’*;53{
| '5=§4.'
75;:
76..

o (=1.36) (11.27) (3.23)
77,

<78,

" 79‘;1( ~0.81) (3.42) (3.53) (2.66) (-4.,62)
1_8b¢l |
' §1;5
':féilf

 ~ _,§3;f

e

85,

86

587,

(1 63) (-2. 41) (2 77),(12 34) (4.72) (3. 20)

i

r=-0.004+0.89m,.
(-0.91) (10.56)

r= 0 003 O 008D+O 16Dm,+0 49m°+0 19Dm-.+1 55Dm{ .

&

££-0.006+0.83m,+0. 32m;,.

(- 1 23) (9.45) (2 53)

r=—O 004+0.57mg+0.23Dm. ,. - S

r-—O ~004+0. 89m, +0.22m, +0. 32m_'—0 29Dm )

(-0.97) (10. 21) (2. 50) (3 60) - ( 2. 24)

A”r—-o 003+o 92m +0. 1m,~0. 13Dm,.
(-2, 10) (29 50)(2 30) (-2. 02)

£=-0.001+0. 12m,40.13m,+0.19Dm_,~0,23m.,. = \

£=-0.00340.85m,. e ¢
(-0.930) (15:97) e

' r=20,0005+0.08m,+0, 15Dm_, =0 dem.,. . e
(-.85) (3.71) (3.50) (-5.5e) T S

r=-0. 0005+o 79mo,w ; _[»f»',L‘,x_,

(-0.39) (32.32) : R
££0.0002+0, T2Bm, +0.23Dm_ ;-o iBm_, —d’1oh;;{

(0.18) (3. 31) (4 28) (- 3 90) (=3, 73)

r==0. oooz+o 09Dm°+0 78m°+0 O7Dm,; 
»,K 0.152) (2 26) (27 94) (2 32)>

r—-O 001+0 11Dm +0 06Dm,+0 17Dm_1-0 17m_

+0 11Dm1 —0 12m. ,+0. 70Dm°v.

N o i 03) (3 79) (2,01) (4 27) (- 5 33) (2 72) ( 4 27)

_1(2 12) : L S ! _
r= 0 000 +O 18Dm +0 69m°.

(0 16)v(2 66) - (14 43)

 r=-0.004+0.60m,+0.15m,. |

(9 86) (2 58)

.’“_ (2 80) (4 88) (2 65) ( 5 96) (2 57) ( 4 50) ’



- 89.
90,
91.

- 92.

93,
BT

e,
: +0.13Dm—z 0 17m 2-“

.  v37f

9.

g 99;[

 ” 102;

r=0.0003+0., osm,+o 10Dm. ,\o Jom., . _-“' .&.

e § 1‘5‘5

A

’r=—0 002+0 34Dm +0 48m°.
(-0.68) - cﬁwse) (5. 24) -

r=0, 0003+0. 0 Dm,+0.,29Dm. ,-o 19m_,~0,11m.,.
(0.20) (2. 56%, (5. 89) (-5.43),(-4.29)

WW/

r==0.001+0.89m, . ;" T R B a
(-1.24) (s0.e5) .

NG

+0.17Dm&5-0 14m_,+0.65Dms 2.
(0. 298) (4.07) (3 09) (-3.03) (5 31) (-6. 34) (f 54)

r——O 002+0 69m°+0 57Dm..
(IO 32) H4.69) (2 74)

r==0.001+0.76m, +0. 12Dm-
(-0.53) (21, 61) (2 37)

r=0.0007+0. 10Dm,+0, 09Dm +o 22Dm_ —o 20m_|
(0.53) (2.78)° (2 '50) - (4. 33) (=5. 74) (2 64). (-a. 81)

- 96. fr=-o 002+29Dm +o 55m +o 13m: {—2 39Dm°2+1 98m°
SR ( “0, 42) (2 37) (6 40) (2. 31) (- 2 19) (2.69)
. ‘ ) . ) .
r=0, oo4+o 40Dm,+0.47m, +0. 36Dm. ,~0. 20m ,;"

o zs) (3. 09) (5.25) (2. 73) ( 2. 20)

,r=-0 008+0 42Dm +0.56m,.

'<0 22) (3 41) (6 52) :wjfﬂ’i‘

'—wﬁ*003+0 13m°'.  : *'~iW f: ' o /.

_ / L e T
A= 1.80) 84) SRR O IR AR W
e 5 e L e L e e e
o 100;‘r 0. 01+0 Dm +0 17m +0 33Dm._, -2 25me 2.
S x (2 39) ( %%% (2. 03) (2 63) ( 2 59) I

101." =0, ooo1+0x14nm +0.80mes A T
- (0. 063) (3329) (27, 58)f~*  )'f S e e e
£20,0004+0- 11Dm,+0,20Dm. ;=0 17m_,+0.09Dm_,~0.14m_ 4.
~ (0.37) (3.53) (4 54) f“s 81) (2. 47) (-4 ss)_. S
‘103.‘r5—o.oozfo.7sm, ~0.21Dm,+0.23m,+0. 14m_2;
(-0.84), (13,89) (=71.98) (2.94) (2.55)
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Results of regre551on analy51s from 1ndgpendent/

N
ey

' .1b;
'i;1é;;
fﬂ’{§‘ 
| f 14f
s
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°regre551ons,

1971-1975 for fund sample

o r--0/003+0 81m,+0. 27m,.
‘ (0 73) (9 34) (3. 38) v - ; )

Vs ﬁo relatloqshlp. o
(0. C

00) (0 00):

r=-0;001+0

r=-0.008+0
;,(92.20) (7.

. r==0.009+0.
(-2.64) (3.

© r==0.0001+0. 1 1m, +0)\ 2m, 50.13m. ..
- (0.040)- (2

-lr=-04006+0.
(= 0 94) (6.

ffr;—o.007+o.
(<1934) (5

" r=-0.001+0.
(-0, 15)'(8

,’r——O 003+0.
:‘( 0 75) (9;

'r——O 0@1+0;
(= O 25) (4.

'r——O oo1+o;

67m,+0
’49)

.84m¢. ' L-‘- R v ’~*Lf
(-0.19) (6.06)

o.‘5‘8Amo-" . ) g " ‘ ‘ ) : | »:‘ h

68) .

‘59m°¥0 18m_;.

10) (2 73)

04) (2 21) (2 29)

77mo+0 43m-
10) (3.42)

62!1'1., .

.99)

16m. ..
(2.07)

77m,+0.24m. ,

90) (3.10) -

44m,;
07)

92m°+0 29m_ -0. 20m, g

(=1, 40) (10 79) . (8., 50)

(-2.29)

(=1 71)

~£=-0.0002+0. T7m,..-3 o
 (-0.096) (4.27) 0

r2=0%003+0, 73m, +0. 19m_1. j
(-1.07) (13.37)

'r 0. 002+o 85m,+o n7m_,

T2-0,001+0, 71m°.,. R ;g';:%;u BT
(= 0 38) o ' T e R

(14 95)

r——O 006+0 94mo+0 13m_

+2.25ﬁ5’.[.ﬁ‘151;,>wfﬁf ﬁlQ- "'v
(15:.41) (2.21) PR e

(3.06)
7

(3 49).

(15.37) (3.11) T
EJ.u"i ‘ y7’ R L

e

(O 68)



18",

~(=0.90) (9

r=-0.005+0.

64m,+0,28m., .

¥

s0) (2.01)

Do (=1.01) (6.31) (2.75)
19, r=-0.001+0.70m,+0.16m_, .
7 7 (-0.67) (16.23) (3.61) .
20, T=-0.004+0.76m,+0.23m.,.
0 (-1.07) €10.14) (3.00)
21, r=0.001+0.80m,+16m., .
(0 40) (11.98) (2 41)"
22, r=-0.007+0.69m,.
oo m1.21) (5.70) 0
23, r=0.002+0.16m.,~1.72Dm,*.
0 (0.57) (2.45) (-2.22)
 ,24;:7r=—o 02+0. 97m, .
(-2.31) (5,911 |
25, r=0.004+0.70m,+0.18m.,.
©(1.03) (10.56) (2.75) . |
26, rf003+0.45m,+0- i5m,+0.37m .
ST (oY) (6:23) T (2.13) (5.10) -
27, £=-0.0000%0.51m,+0% 13m,+0. 18m., :

1 (-0.03) (7.96) (2.0¢) (2. 68)
28.f“r=-o 001+0. 82m°.

ré—01005+o 57m +0.28m_ ..

T (-0.82) (5.37) (2.81) ;
30, r=-0,003+0.66m.*0: 25m-,' :
R (—0'77)-(8 56) (3. 02)

31, r=0.008+0.68m,.
T (0.58) (2.47) |
32, r=-0.005+1.03m,+0.34m. ,-0. 16m_,.
S (=1.26) (14, 04) (4.70) (-2.13)
33, .r=0.0005+0. 66m,-1.86mo% .
oo, 12) (8.83) (-2.03)
‘34, re-0l0140.65m,.

. (-1.48) (4.36) |

35. ==0.005+1.06m,+0.22m ;.

o157



36.
' '38,.
39,

40.
a1,

a2,

43;

 45,f
46
i;"47;
@8.
e
50.
:, 52.

53,

fr-0.004+0.59m¢e243
(1.00) (8.12) (-2

r=-0,003+0.38m,+0.
‘(-1.03) (5. 58) (3.

‘r—0.005+0.58m°+0 3

(1.07) (6 20)- (3 2

£=0.01+0.49m, .
(2.06) (4.31)

r=-0.004+0.79m,+0.

(-1.00) (9.76) (2.

r=-0.006+0.40m,+0.

(=1.66) (5 17) (2.
r——O 001+0 64m,+0

~(-0.46) (12.84) (4.

r=-0.001+0. 73m, +0

(=0, 40) (12 84) (2.
‘Jr~—o 008+0.67m, +0.

( .40) (6 07) (2.

r==-0.006+0.83m.+0.

(=1.08) (10.43) (2
r=-0.003+0,48m,+0.

(-1.66) (5 .56) (3.

‘r==0, 004+1 OOm°
(-1, 09) (13. 35)

~r--0 00001+0 66m +
(=0.02) '(13.11). (3

r=£0.00140.65m,+0.
(-0.18) (15.30) (3.

- r=-0. 0003+0.73m,+0.
(-0.18) (15, 30) (3.

r=-0.004+0.77m,+0,
(-1.51) (11.30) (3.

Fe-0.003+0.77m,+0,

(-0.89) (13.54) (2.

r=-0.002+0.85m,+0.
(-0.51) (9.75) (2.

27m ,+0.17m_,

95) (2 54)

1m-1.
5)

{Bm-.'
21)’ '

17m. ;.
22) :

23m ,-0 11m.
55) ( -2, 14)

17m_,..
98)

28m ‘e
50) :

Om,?

;92).f

21k, +2.11m,

.59) [(2.19)

33m:};
80)

0. 20m-,
.91)
34m. , .
05)
15m. . -
05) - *
22m_ ,.'d |
25)
14m_,.
51)

20m , 
13)

2 .

2
.

o

SR
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63

54.
55 .

56.

£r==0.007+0.87m,.

(-0.89) (5.98) “
r=-0.006+0.75m,+0.21m_ ,.

(-1.25) (7.56) (2.13)
 r=-0.003%0.86m,.

(-0.52) (7.63)

.’57;
58 .
59.
- 60
61

62,

64,

65

- r=-0.006+1.09M,+0.34m. .

(-0.98) (9.75) (3.08).

£=-0.003+0.94m,+0.29m_ . .
('0.84) (12 78) (3 967 :

T r=-0.0003+1, 17m°+0 31m 1.
( 0.057) (9. 45) (2.54) -

S r==0.004+0.,73m;+0. 28m_,{

( 1. 05) (10 10) (3. 88)

‘-r-~0 0001+O 81m°.-
(-0.17) (10.22)

(-0. 94)'(5‘16) (3. 55)'(2.55) 

r==0.001+0. 72m +0, 20m-,

(-0:31) (1 13) (3. 03)

r=-0. 003+0,89m¢.
{-0. 76) (12.54)

r=-0. 008+0 93m +O 42m_,.

(-1.32) (7.85) (3.57)

66. -

67

r=0.009+0.48m,+0.45m. ;.
(1.46) (3.93)3(3.77)

. . &
r=0.004+0.69m,+0.36m., .

(1.02) (9.58) (4.96)

68.

r=0.002+0.71m,+0. 24m. , .

' (0 45) (9. 18) (3. 05)

69.-

70,
B
L

3

o

r=-0. 006+0 68m°.

(-1.10) (6.89) -
r==0. 015+0 60m,+0 33m_|.

(-2.60) (5.11) (2, 80)

r=-0 012+1: 01m°. S
( 2, 15) (9 01) .

) ; »4 S 5 o
5 ﬁf’ RN
N sl Tt

r=-0.006+0.60m,+0.29m,+0.42m. , .
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2.
73,

74,
75,

76.‘

78'0

e,
- (-0,01) (2,10) (2.75)

- 80.

81.

82,

- 83.

84.

.
86.
87.
88;

89.

- r=-0,012+0.90m,.

‘ q||,60) (16.15)

r=-0.004+0.64mo+0.19m. ,+1.56m,?..

(-1.71) (15.39) (4.54) (3.08)

r=-0.003+0.35m,.
(~0.95) (5.16)

r=-0.01+0.78m,+0.32m,.

(-1.64).(4.95) - (2.01)

r=-0.006+0.52m,+0.24m._ , .

(-1.88) (8.45) (3.89)

. r=-0.003+1,01m,+0.34m_,-0.23m_,.
(-0.57) (8.94) (3.02) (-2.06).

r=-0.002+0,96m,.
(-0.23) (21.14)

r=-0.0004+0.17mo+0.13m, .

r=-0.003+0.94m,. - |

(-0.68) (9.75) . |

r=-0,0001+0.10m, . .

(-0.20) (3.71)

r=-0.0006+0.80m,.

(-0.31) (19.90)
' r=-0.0006+0.09m,.

(-0.30) (2.24)
r==0.001+0.87m,+0.06m, .

 (-0.92) (28.76) (2.17)

r=-0.003+0,12my+0.93m, *. \\*\\\\ e
(-1.92) (4.03) (2.55) ~ S

r=-0.0004+0.87m,.
(-0.23) (26.11)

r=-0.006+0.63m, .

(-1.21) {6.23)
r=-0.0002+0.12m,+0.,09m, .

{-0.11) (3.12) (2.68)

} .
r=-0.006+0.82m,.
(-1.15) (8.00)
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90.
91,
92,
- 93:?»;
’Né4.
95.

96.

(0.00)

r=-0.0003+0.92m, .,
(-0.25) (37.86)

r=-0.004+0.63m,.
(-0.25) (2.13)

r==0,002+0.73m, .
(-0.47) (10, 27)

£=0.0003+0. 11m,+0.08m, .
(0.20) (3.20) (2.40)

r=-0.0007+0.86m,.

- (=0.17) (11.54)

100.

101

102,

103,

r=-0.0008+0.83m,,

(-0.16) (8.41)
. r=-0.002+0.98m,.

(-0.80) (10.15)
(-2.40) (2.48)

(1.18)

.,r=0.0001+0:83m,+03
(0.059) (2.79) (17.31)

r=-0.0004+0.,11m,.

(-0.26) (3.46)

r=-0.002+0.80m,.

(-0.64) (15.92)

' r=no relationship.

£=-0.0006+0. 11m°.y‘

r=-0.0005+0.06m,+0.66m,*.
(-0.41) (2.73) (2.32)

r= o ooz;o 30m, +0 31m-
2 45) (2. 53)

J3m_,.

o

AN
m‘}‘ga;;& .

161
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Table A-4B. Results of rqgressioh'anq;ysis from inaepehdent
regressions, 1976-1980 for fund sample

1. r=0.004+0.64m,+0.20m,-0.18m._, .
: (1.84) (10.11) (3.18) (-2.86)

2. r=no relationship.
(0.00)

3. r=0.008+0.67m,+0.26m, .
- (1.40) (6.30)- (2.47)

4. r=0.006+0.23m,-1.31m,?.

5. r=0.004+0.41m,~0.19m. ,.
.7 (0.96) (5.72) (~2.53).

6, r=no #elationship.
(0.00) » | /
7.  r=0.016+0.31m%-0.30m.,~1.86m,. )
- (2.70) (3.06) (-3.13) (-2.02) ‘ /
8. r=0.002+0.57m,. .
] (0.50) (6.29)"
9, . r=0.003+0.64m,.
. (1.10) (13.33)
10. r=0.004+0.42m,. . : . '
- (0.73) (4.60) S _ ‘ "

11, r=-0.005+0.49m,+0.22m.. -
(~1.25) (6.94) (3.10) s

12, r=0.006+0.92m,+0.21m_,+1.64m,".
(1.14) (10.41) (2.57) (2.11) -

13, r=-0.002+0.60m,.
© (-0.76) (13.32)

14. r=0.003+0.80m.+0.11m.,~0.10m.,.
. (1.22) (17.49) (2.41) (-2.10)

15, r=0.0003-0.14m.,-0.10m_,. -~ = . i
(0.27) (-4.91) (-3.50) '

. 16. r=‘0.001+0.\74mo+bo12m_1 -’
' - (-0.56) (15.43) (2.59)

17.  r=-0.001+0.70m, .
(-0.33) (10.65),
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r=0.003+0.65m, .
(-0.55) (5.46)

r=-0.0001+0.37m,+0.17m,-0.12m_,..
(-0.15) (6.30)|(2.19) (-2.09)

r=0.002+0.78m,+0.18m,+1.79m, .
- (0.50) (9.20) (2.36) (2.42)"

r==0.0001+0.70m, .
(-0;38) (9.91)

r=—0L001+0.53m°. : o : : :
(-0.22) (6.04) ' oy

r=0.002-0.24m.,-0.26m_,.

" (0.40) (-3.18) (-3.55)

r=0.011+0.66m,+0.44m. ,-3.5%m,*.
(1.26) (4.23) (3.08) (-2.62)

r=0.0003+0.59m,+0.15m. , .
(0.073) (8.75) (2.22)

r=0.005+0.18m,+0.21m. ,.

r=0.001+0.34m,-0.13m. 5.
(0.40) (6.28) (-2.26)

r=0;004+0;53ma,
(1.05) (8.16)

r=0.003+0.58m, .
(0.85) (6.62)

r=0.006+0.53m, .
(1.22) (5.42)

r=0.014+0.59m,. |
(0.92) (2.13) ©

r=0.0‘14+0".’86mo .
(3.54) (11.40)

r=0.007+0.57m, .
(1.53) (7.00)

r=0:007+0.52m, .5
(1.64) {6.52). -
f=0.002+75m3.
(0.30) (5.67)



36.
37.
38.‘
39.
40.
it
42,
v“43.
44,
o
- 46.
47,
8.
-
50.
jsf.
 52,

53,

r=-0.005+0,59m, '
(-0.93). (5.30)

r=0.010+0,43m,~0.25m. ,.

,(2‘36) (56.20) (-3.00)

r=0.009+0.28m,~2.22m,*.
(1.40) (2.17) (-2.20)

r=0.006+0.2Tm,-1.90m, *.’

(1.40) (2.55) (-2.62)

r=-0.003+0.33m,.
(-0.79) (4.09)

r=-0.007+0.55m,+0. 14m, .

. (=1.90) (8.37) (2.21)

r=-0.0006+0.68m, .

(-0.18) (11.32) | ot

r=0.002+0,.54m,.
(0.36) (5.71)

r=-0.002+0.59m, .
(-0.92) (13.86)

. r=0.003+0.80m,+0.20m_ , .
(0.74) (10.13) (2.48)-

.r=-0.003+0.51m,.

(-0.61) (6.03)

r=0.008+0.91m,~0.21m.,.
(2.11) (12.50). (-2.93)

r=-0.0007+0.65m,+0, 11m_, .
(-0.25) (12.29) (2.15)

r=0.004+0;695°f0;17m-
(1.36) (11.09) (-2.69)

r=-0.004+0.79m,+0.10m._,.
(-1.82) (20.13) (2.39)

r=0.004+0.40m,+0.13m.,=1.1%9m,?.

(1.40) (7.30) (2.51) (-2.46)

r=0.002+0.58m,
(0.58) (5.95)

 r=0.002+0.4%m,: . -

(0.44) (6.30) -

b
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54,
55.
56.
57.
58.

° 5'90

60.

61,
62.

' 63,

64

65.
66.

67.

- 68.

‘697 y

70.

71,

r=0.002+0.48m,.

r=-0.0004+0.69m, .

£=0.012+0.48m,-0.21m.,.

(0.58) (5.95)

*a

r=-0.008+0.91m,+0.26m,+0428m.,. - .
(-1.31) (7.76) (2.28) (2.40) Y

r=0.004+0.58m,. | e
(0.93) (6.65) RN

r=0.006+0.78m,+0.19m_, . . ‘ o ﬂ“, .

- (1.98) (14.27) (3.37)

(-0.11) (8.73)

r=-0.0001+0.82m,+0.21m,+0.27m_, .
(-0.023) (8.04) (2.65) (2.03)

r=-0,003+0.73m,+1.26m,?*.

(-0.85) (10.70) (2.04)

r=0.001+0.82h,+0.17m_,. Lo o
(0.29) (11.21) (2.32), ~ !

r=-0,001+0.51m,.
(-0.28) (5.20) "

r=-0.0009+0,67m,-0.13m_,.

(-0.37) (13.32) (-2.64)
- T=-0.005+0.69m,.

(-1.08) (7.35) . . e
r=0.012+0.62m,+0.21m,. . . -
(2.40) (6.47). (2.27) |
(2.80) (5.83) (-2.59)

r=-0.003+0.34m,+0. 14m_,. _
(-1.17) (7.13) (2.87)

—_— : o

. r=-0.002+0.34m,. : , ”,' . L 3

(-0.69) (5. 14,).

r=0.003+0.71m,-0.20m_,.

(0.77) (9.30) " (-2.63) - . -

L

 r=0.004+0.69m,+0723m,-2.16m,?.

(0.63) (2.34) (6f45)'(’2.29)

r=0.010+0.63m,. .. ' .
(1.26) (4.24) ' : o .0



166,

té. £=0.003+0:88m,+0. 18m . ﬁ,"_ff_ﬁ~
(0.55) (10,09)° (2.09)"

37 r=0.003+0. aom,. o

S (1.70) (12.83) o
zé;'-r=o 0003+0. 36m°., R L T A
C0.09) (.30) L

75f r=-0.01340. 79m,%0. §2m-,.yw3}. S
(-1 64) (4. 95) (2.01) N EEET

6. r=-0.002+0.61ms. DEAET
© (-0.45) (7.50) . i

7. "r=0.001+0.72m,.

- (0. 18) (5.10)

18, r=0.003+40. 89m°+0 o1m,.
~(—1 47) (20 75) (2 24)

/9, r=0.002-0.14m_,~0" 28m., -“~J,VQ* e

o (0.70) (-2.50) (-4.88) T

i ( 0. 15) (15 20) et D R T e e

im; re-0. 0003 0. 19m. z.f*'?i3’[-f .

(-0, 19) (rs 55) SR o | L
1 -0, 17) (26 26) B EAUR N S :

33[7 £=0.002-0. 16m_, o.JSm&;, ,
(1230) (55, 14)  (-4.82)"

N

PRy - 4 L

34 0. QOTTO 77m°. S :
Xo SR
5. re 0. 0005-0. 13m_1—o 1B, T
T (0.38). (-6.50) (-ai76) . s e
367 r=-0. oooz+o 69mo.i,_:;f T e T e L
(o 05) '(11.50) T e

37 .- o O 0005+0 54m° ; . 9 ey ‘ ’ ,/ A 3‘:» ) E
éé;-'r -0.002-0. 23m_ ,o A8, u.‘ﬁi o R Wk B
(0492), (~6.06) (4M 63) T T Al [

39‘ r"O 001+l Q@m,
(0.32) (5.55).-

B . [P S o g . .
IR T tn, N ) LTI
A N N ) . \ L O e e



N

o 91.

3_(, ‘9i:gf
R 98) (5.36) (-2.61)

103,

s.

'90.

92,

93,

95.

99 1
- 100,

101,

102.

r= o 009 0. 30m ,;,'Z"‘
(1. 33) (- 2. 31) S

£=0.001- 0.19m.,=0.13m.,.
(0.86) (~7.57)"(-5.19) j_¢,f~

r=-0.002+0. a7m°.5
(-1.24) (33.34)

(0. 90) (2 70) (- 3. 22) ( 6 62)
r=*0 005+0 88mo

(-1.9) (18, 74).

£=0.00240.80m,+0.04m, +0. 36m, * .
(-2.18) (10.91) (2. 06) (2.06)

. r=0.001=0.20m.,-0. 17m-,,7 
_.(0 20) (3 .21) (2 40) '

r=0. 009+0 45mo 0 22m_

= +0 005+0., 54m,;\
‘(1 26) (6 87)

v'r——O 007+0 13mo, _:~
© (-0.264) (2,58)

r=0. 0005+0.77m, .
(0. 27) (21 90)

r= 0 001—0 18m_ 0 14m .

" (1. 02) ( 6 67)'( 5 49)

£-0,004+0,72m,40. 22m, +0. 32m. ;
" (-0.38) (7.89) (2.31) (2:42)

£=0,001+0.06m,-0.07m. ,~0. 16m_5.

'r=-0 005+0 58m°+0 20m. +2 21m°
‘( 0. 93) (5 94) (2.19) (2 57)
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, Table A 53, Reg;e551on stat1st1cs from dummy varlable

regre551ons for fund sample

Eund | ‘ R5_  i »;zDW value*

SR 0.69 . 2.0
e 0,08 2.37
| 0.43 . - 2,10
.58 S 2029
.56 0 .2.29
16 2,23
459 0 2.1
AT 1.95
.67 . 2.65
.54 2,03

WO U W N —

-.l.
‘o
pa

’*16 48

05.50

' 05.46

01.09
07.06

07.62 - .
- 06.38 .

13.22

03.05

32.66

05,737

_f‘02 17 -
"_"02. 0.~
31,67

03/46. -

07/.11

.59
08.53

i;gfvalQéfﬁ

o ‘t’

C06.71
. 1 .63

168

50063

701,40
13,63
04.05:

©.10.08

11.06

. 07.27
. 06.79
T 04.06
©01.62
 05.88

07.32

'03.49

- 03.55

05.67.

05.11

10.17 - -

25.34

06.23.
. 08.53.
. 16.89
- .06.49 .

0414

23,78
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TabieﬂA¥5A(cont'dY.

‘Fund©  R* ' . DW valuex g—value |

46 0.46 2,52 . 10.84

47 . . 0.78 . - 2,14 08,58

48 0.76 - - 2,41 S 13,09
49 ° . 0.58 © 2,35 ' 2342 - |
50 . . 0.85. 2,16 - 07.75 L~
51 o 0.71 2,22 09.74 .

52 7 . S 0.73 2,42 . 13.63

.83 . - 0.58 2,21 . 14.65

54 - ... .0.39- 1,98 . .03.35

B Y T0.B2 .t Tai3a 0770

5 - .0.48 - 1.88 . . - o05.12 o+ .
57 - . 0.70 . 2.8 17.50°

S osg . T 0l70 2,21 02.94

B9 T 0062 1.91 . . .00.00
60 . 0,70 . 2,77 - 04.34

61 . Tt 0.3 03,08 . 41.10
© 627 . 0.43° - 2,32 . -08.89

63 . . 0,75 0 2.4 . 14,53
Co64 S 0061 e T 21T 04,79
65 v 056t 1,67 08,57
66 S 0het o 1,890 0 00,78

670 . . 0.65 ol L2080 . 07.46
68 v 0,85 ) - 2,37 S 07.78 ¢
69 .0.56 . Rp.gr - 25.64°

S0 e 0,7 2,0 06494

71 T o7 . 2029 0 08.00

<72 . 0,490 S 2.43 710,81

93 ouel 20300 7 o7iis

C74 0034 2,19 2 08,25

75 e 0.47. - T 2028 007,96

76 . .0.56 02,3300 o461
77 0 o opus4 e 2,15 T 05,68
.78 . 0.89.-° - . 286 7. 26. 62

g9 31 gieg g

‘80 L 0WT0 .2.54';?~"-,Tts#15 91

 '%81v~- _', e 0W3 2,48 . 35,34 ;

SB2 00900 o860 02,800 .

83 0,24 7 oN2,01 00 T 06.82

84 .. 0.9 . 1,62 1207200
865 . 0441 g 1,35 . 22,99
86 . 0.82- - 2,88 . . - 28,05
87 0,47 1.76° . .- 01.38
e 0.380 1,83 12,120
0.48 2 02 0 1 708.91

@
0s]
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. Table A-SA(cont'd)”’ o T

. Fund . . R .. DW value* . g'-value’)q‘-
T ' : ‘ : 3 4

91 . 7 0.96 2089 - | 12.89
92 . 0.43 2.13 - 02.59
893 0,22 1.85 - . 01.67
94 ... 0.80 2.07. v 24,07
95 - 0,38 ... 2,04 . 11,08
96 * .~ 0.60 | 2,44 . 92,68

- ©0.54 , o191 08,20
.60 . . 1.89 S 07.76
.13 2416 02,88

o oo 1,61 07.99 ¢
.88 . 2.05 - ..05.34
.38 0 1.60 14,04
.65 - .2y95 . /32,05

101
g 1103 0

—
o
o
coococooco
e
pa——
@

 q*Dq;biQfWatsQn éta;iétjtf
R G

LS
Bex -

J K’) B

23 R

Yoo . ;

F

w5
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’Table A-5B. Régre551on statlstlcs from 1ndependent
rggre551onsL 1971—1975 for fund sample

1)
c
=]
[e})

'R*° L 7 DW value# | Q—value

na _ na
1.98 00,72
2.28 - 03.66
2.31.. - .05.37
S 1.78 0 04,92
- 2.82 _ 11.40
-1.82 . ~ - 03.09
2.78 - 16.75
2,25 - 03,96
2,27 . 05.04
2.51° . " 05.34
o 2.13 ©- # 09,80
o 701,95 0 . 06,93
: 20210 : 08.37
2,45 0 ... 07.00 s
I N "2A§g 13,66 '
‘ L 2, 13‘@ Lo .
2,67 19,02
20610 ' 12.57
2.96. 7 0248433
; o 2.17 0 03:1} -
R 1493 7. "'01?&90.1

. 2L3if . . 05.05

1,
gy
3
4
5
-6
i)
8
-9
1

1

3.08 . w20095.¢

39 .15.25

.00 . 08.80

26 ¢ p7.28

.36 £04,06!

71 g3

8¢ . om7T

50 . 09.47

91 . 01.63

27 02.12

;38 04.20

.30 . 05.52

.95 . .. 01.10

.58 . 17.16

60 - - 14.32 /

50 © . 07.95 -
0.81 ° A1 e 07,72,
0.77 2017 e1aed
0.46° - . .1.77 T 06.70.

o 0.68 . 2.63 . 08.15

Lo0.70 2012 . 1235

. 10,83 Ly
0,61 >‘///. S
0425 ';éi;;;s
L 0.65 :
.0.52 - Yoo
S 0.50 0
- 0.25
0 66 S
0.39 :

NN ) N RSN R N R N RN SR N RN SR




.8

,Mo

,Table A= 5B(cont d)

”«,0 92 .
L0.41

. ..0.23
0783

DW value* Q-value
2.36 1 05.38
2.30 08.40
2.56 $21.16 .
2.42 - - 19.17
1 2.43 05.57
2.50 ., 11.69
. 1.98 " 08.85
2.43 , 09.63
1.98 02.92
2.59 - - 08.27 &
1.88 05,70 - A
2.80 12.50 .
2.19 03.25
2.24 03.18
2.20 - 06.32
3..04 26.05
2.26 06.05
2:70 216,12
2.53 --07.25
1.42 06.84
1.90 00.94
2.64 01 09.18
2.46 . (09.62
2.93 " 18.57 ¢
1.78 02.74 -
1.60 07.86 :
2.41. 06.40 A
2.21 05.42 ifd
2.57 09.89 ' € :
2.36 04.87
2.70 ©11.58
2.31 04,04
2.64 13,73
2.06 “na -
2.57 14,37
2.70 | 11.85
1.77 090310
2.12 | 07.23
1.41 10.42
1.30 13,18
2.11 09.50 -
1,64 , 05.33
2,01 10,74
1.92 05,56 e
‘na- ‘
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4 tTable'A—SB(éont‘d)

‘Fund .v R? ‘,gi'Qﬂlvélue* : g-valué

91 - 0.96 - S+ .2.30 | 18,35 .
92 . . 0,18 - 2,38 04,47 »
, 0.08 o 1.78° 01.55 |

0.65 2,00 ¥ . 15,52

0.24 . 2.33 © 710,22
0.72 L2032 0% 04.05

_ -0.58 2.03 . 0857
98 : - 0.67 L 2.2¢ 06.50
0
0
0
0
0

e%‘

AT ',2.37 .. .05.80 =%,
21 1.6 " na - -
.83 - .1.83 04.65 |
0.18 ©1.73 . - 06.95 - %
480 2.38 % 12.13 |

L
g
<

. //.-‘K
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. '~, a4
Table A-5C. Regre551on statistics from independent
regre551ons 1976-1980 for fund sample

Fund R? ' Qﬂ value* © Q-value
1 0.70 +1.78 ~ 05.44
2 005 . - " na -na
3 0.43 - _ 2.07 - 06.88
4 0.54 “2.14 o 10.59
5 0.45 . 2.38 . 04,10
6. na. - na -+ na -
7 "0.43 o 1.87 08.66
8 0.41 o 2.07 - - 02.24
9 . 0.76 o 2.24 ' 09.34
10 0.27 -1.80 06.74
11 0.48" - o 2.05 - - 06.00
12 0.68 . . 1.88 - 05,52
13 0.79 . 2.46 . 09.83
14 0.86 1.60 05.40
15 - 0.36 ~=:™ . -1.31 p 18.59
16 0.80 . .y 29280 w0 en . 06078 L
17 C 0.7 - 2,26 - - -03.36 "
18 " 0.42 2.30 -+ - 06.66
19 0.50 1.0 .~ - 07.91
20 0.62 2.07 : 02.44,
21 1 0.63 | 3.15 - 25.72
22 0.39- 1.93 - 03\47
23 - 0.26 - . 2.62 14,58
24 0.45 . 1.94 ' : 02.14.
25 . 0.58 - 2.19 3 06.73

26 0.25 , 1.95 . 04.04
27 ~0.49 1.94 : 03.46
28 . 0.5¢4 . 1.99 - 01.94
29 0.43 ° 2.24 08,32
30 0.34 ° - 2.55 N 09.57
31 0.07 -+ - 1.66 09.03 -
32 0.70 ' 2.41 17,87
33 0.46 . 2.41 17,39

- 34 - 0.43 : . 2,16 .. 03,18
.35 0.36 . - 2.18- - 05.92
36 ‘ 0.33. ’ 2.03 . 7 02.24

- 37 0.44 2.31 08.36
38 - 0.25 . -~ 1.58 _ 08.38

© 39 - 0.28 : 2.87 18.67
40 = 0.23 o 2,15 - . 05.73
41 - : 0.56 2,25 06.40

42 ‘ 0.70 - S, 2.49 . 07.67
43 .+ ..0.36 2.35 06.85

- 44 W o 0,77 . 2.37 - . .09.02

- 45 - 0.65 - "2:82 . 12,13
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<52

Table A-5C(cont'd)
Fund " R? DW valuex = Q-value
46. 0.39 , 2.70 - 10.52
47 0.77 2014 06.97
48 0.73 2.24 .+ 03,1
49 0.73 2.41 . 01.84
50 0.88 ~ 1.79 03.66
51 0.62 1.80 - 02.68
0.65 2.75 19.28
53 - 0.41 1.96 : . 06.48
54 0.38 1.72: 05.87
55 0.53- 2.04 : 05.78
56. - 0.51° 1.83. . 05.40 SN
57 . . 0.79° 2.43" . 05,68 s
. 58 0.57 2.24 05.52 ...
0,21 1,41 | 13.76 = .
60 - - 0.68 2.37 . 04.26 g
61 ¥ 0.82 ©3.16 o 34,60 .
62 o 0.32 2.17 .04.64 -
63 0.79 2.20 ~ 04.00
64 -, 0.49" 2.08 02.15 o
65 0.44 . .78, - 03,18.» SN
66 0.46 - 1.99 04.40-
67 ° 0.49 1.97 ' . 02.82
68 0.32 2.19 01.88
69 0.66 - 2.43 . E 06.22
70 0.57 ~2.37 - - . na
71 - 0.24 2.72 - 11.04
72 0.65 2,72 - 12.88
73 0.74 2.39 A 09.91
74 -°0.33 1.80 ~ 04,06
75 0...64 2.17 1 02.31
76 0.50 2.11 02,83
77 0.31 2,11 06.45
78 0.89 2.99 © - 20.03
.79 0.32 2.17 . 14.35
80 0.82- Z.49 - 05.35
81 0.35 2.30 . - 26.34
- 82 . 0.92 '2.34 07.61
83 0.45 1.68°. . 03.30-
84 . 0.94 1.86 © . 10.82
85 0.50 1.40° - - 21,27
86 0.70 - 3.06 o na - S :
87 0.47 1.93 04.08- .
88 - 0.49 1.63 : -10.03 -
89 - 0.35 2,12 Ll 04,28
90 - . 0.57 : 1,020 - 33.20
. ’ - 9, ) - “ .
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. .Table' A-5C(cont'd)

Fund R? * DW.value# . Q-value
91 0.95 . 2.74 14.64
92 0.58 . - - 1.82 01.15
93 0.85 - 2.82 . 17.08
94 0.97 2.02 - 05.49
95 0.45 1.78 : 09.94
96 0.41 ~2.51 08.33
97 0.43 . 1.69 07.22
g8 0.45 1.43 . . 07.94
99 0.10 = - 1.97 04.55
100 0.09 ‘ 1.57 ‘ 06,22
101 - 0.89 1719 . 03.90

- 102 0.59 - 1,52 22,83
103 0.51 - 3,03 - 20.44
*Durbin-Watson statistic
i ' \\\\ .
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Table A~6.‘Estimated autocorrelations

[P
1

177

I}
c
o
oF

rhe

NN [y
O o

W Wwww
B Wl — O

wWwww
[es BN o W45

w
(Ve

- 00

B
-0
00

00
-0

- 00

00
00
-0

00
00

-0
00
-0

00

-0
00

00

00
00
00
00
-0

.024
.894
. 151
.141
. 154

. 160
.034

.000
.086
. 105
.048
.155
.052

.074

.000
. 130
.113
.122
058
L117
.159
.102

.068

004 046

. l—Oo
- '00.

00

00

- 0Q.

. 00.
00.
. 00+
00.
00.
00.
00.
00.

-0

00.

00,
119

190
173

. 00.036
- 00.
00
00.

208
.206
087
.076
147
106

105
134

088
022
.058
014
.077
051

.004
.002

093
030
099

-0.137 -

.. 1971-1980
. e}

Bba by b
-0.167 0.088 =-0.097
00.841 00.773 00.736
-0.233 00.069 00.153
00.097 00.083 00.001
-0.013. 00.026 00.042
-0.025 00.184 00.098
-0.028 00.189 00.016
00.046 00.096 ~0.066
-0.010 00.019 -0.003
-0.005 00.075 00.070
-0.223 00.133 -0.131
-0.117 00.054 00.043
'-0.030. -0.130 00.031
-0.200 00.137 00.080
-0.391 00.163 00.086
-0.288 00.013 -0.009
~0.020 - 00.274 00.118
-0.208 00.014 00+.041
-0.296 00.112 -0.011
-0.083, 069 00.031
-0.31 4 00.168
-0.110" 09 00.098
~0.136 028 -0.025
-0.091 00.004 00.031
00.023 00.041 -0.056
©0.095 00.063 00:065
-0.222 00.040 00.014
-0.112 00.051 00.145
~0.072 00.046 -0.006
00.027  00.042 -0.034
-0.051 ,00.021 00.032
-0.067 00.002 -0.086
-0.033  -0.093 00.086
-0.143° 00.056 0082
=0.030 -0.019 00.017
N-0.021 00.051 00.007
~0.154 -0.006 00.016
-0.003 00.055 -0.019
-0.146 .=0.143 <0.027
00,011 =0.024 ~-0.062
-0.152 00;&1700.123
-0.179 ' 00.013'-0.108
-0.271.-.00.033 00.057
'~0.245, 00.019 00.063
-0.074 : 00.016 00.076
-0.176" -0.009 =0.016

for fund series, for

bs

00.125
00.691

00.027

00.036
~0.007
00.055
00.066
00.084
00.100

0. 114

00.075

00.112
00.021

00.041:

00.008
00.008

'00.143

00.001
00.003

+ -0.005 -

-0.029"°

- 00.031

00.047

00.019

o —02:039
00.040 -

00.066
00.026

00.057
00.087

00.058
-0.003

- 00.132

00.114
00.042

© 00.014
£ 00.072
~0.060
-0.199

-0.128

. -0.056

00.113

00,148

00.002

100,219
-0.007

be

00.078
00.667
00.001
-0.115,

~-0.047

00.009

- 00.006

00.052
00.183
-0.123
00.140
-0.193
00.002"
00.112
-0.029
00.020
00.020

-0.023

00.023
-0.012

-0.072

00.041
00.070
-0.059

~0.036
Y—Owagﬂ
00.034

00.076
-0.118

-0.147

00.036
00.116
~0.118
00.067
00.026
00.010
00.031
-0.068

.=0.033
" =0.076

060.037

00.073 -

00.034

00.032
=0.134
—-0.035

00.091

. . a8 8 8 e e 8 e & e 8 o & .8 . s e s @ e o
(en]
~J

L]

o
(0]
~J

Pt
oo
a0
~1 3



"Table A-6(cont'd)

‘,'Fund b

46 ~0.002 -
47 00.053.
48 00.053
49 - 00.029
50 00.095
51 00. 153
52 00.092
53 00.074
54 00.134
55 00.074
56 00.123
57 00.100
58 00.127
59 00.214
60 00.124 -
61" ~0.081
62 00. 105
63 00.063
64 -0.007
" 65 00.340
66 ©00.149
67 00. 135
68 00.087
69 -0.094
70 00.137
71 00.104 -
72 1 00.012
73 00.108
74 00.095
75 00.003
76 -0.039
77 - 00.120
78 _ -0.038
79 1 00.053
80 ~0.047
81 -0.186
82 ~0.029
83 00. 147
84 . 00.062
85 00.321
86 _. . -0.027"
87 ~\ 00.109
88 '00.210 .
89. , \ 00.003

R \oo 039

—00

. 106
.256

230

.320
. 186
177
.092

136

154 -
. 189

024

. 177

230

.226
. 128
. 134
.090
.294
. 164
047
.051
L173.
.078
041
.089 -
013"

002

.230
O
.019
.077
.243
. 137
. 149
. 148
5238
. 118
.044
156
.049
. 743
006+
.036
.073
174

~ 00

=0

b

_O_-
00
00.

00

00.
00.
00.
-0.
-0.

00.
- 00.

-0.
00.
00.
00.
00.
00.
00.
=0.
00,
00.
00.
00.
.00.

09.

00.

04 .
00.
OO.

—0.
_0.
00.

- 00.

00.
—0.

"00.

-0.
00.
“00.
00,
00.
-0,

A

013

.077

051

.039
00.060
00.

005
007
027
017
041
024
167
085
084
085

020

017
031
094

057

007
026
042
0

010
032
060
079

100
047
118"
.068
007.

153
051
238
063
163
079
075
031
054
021
094
014

-0.015

v 0.

007

SE

178 -

b bs | b  SE
00.010 00.1697-00.043 0.087
00.040 00.025700.034 0.087
-0.052 00.098 00.058 0.087
00.014 00.098 -0.063 0.087
00.043 00.121 00.007 0.087
-0.001 00.040 00.047 0.087
00.078 .00.035 =-0.068 0.087
00.075 =-0.099 -0.026 0.087
00.018 00.031 =-0.140 0.087-
00.015 =-0.004 00,015 0,087
00.019 00.051° -0.113 0.087
00.072 =-0.072 00.032 0.087
00.079. -0.005 =-0.090 0.087
00.069 00.007. -0.010 0.087
00.022 00.129 =-0.015 0.087
-0.014 00.145 00.071 0.087
00.079 00.123 -0.129 0.087
00.002 00.098 00.016 0,087
-0.045 00.016 -0.076 0.087
-0.010 =-0.064 -0.169 0.087 .
~0.024 00.080 =-0.009 0.087 -
00.112 -0.018 =-0.024 0.087 ~
-0.008 -0.049 -0.036 0.087
00.103 00.178 =-0.009 0.087
-0.009 00.155_ =-0.083 0.087
00.042 00.127 00.037 0.087
-0.050 00.108 00.065 0.087
00.022 00.050 00.019°0.087
-0.084 00.112 00.112 0.087
-0.026- 00.093 =-0.044 0.087
-0.027 00.042 00.041 0.087
00.012 . 00.064 00.047 0.087
-0.086 . 00.168 00.097 0.087
-0.076 00.012 00.248 0.087 .
-0.078 00.0665 00.074 0.087
-0.110° -0.072 00.351 0.087
-0.095 00.071 00.036 0.087"
00,025 00.013 00.168 0.087
-0.035 00.079 00.034 0.0 R
00.093  00.030 -0.150.0.087: "
00.056 -0g049-,oo ’ '
~0.008, “00+00. Y

-0, 0481“@0 B

00.008% 00‘;,.,



Table A-6(cont'd) /

Fund © b,  ba by

91 ~  -0.038 -0.136 00.089
92 .00.0%7 -0.057 - -0.079 -
93  00.067 -0.040 00.011
94 . -0.023 -0.162 _00.079.

95  ° 00.134 00.012  -0.074
96 o 00.029 -0.148. 00.084

97 00.196 00.021 00.081
98 - 00.177. -0.040 00.138
99 -0.006 -0.135" -0.046
100 ° . 00.239 00.080 00.165
101 00.081 -0.238 00..100 |
102 © 00.229 00.024, 00.006
103 . =0.166 -0.032 00.117
.

[ . ; ) . ' i
. . . ’ AN
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' Table A 7A Estlmated autocorrelations for re51duals from g
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T oYPeNE St

&
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N
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R S

W=

1
S =
- : ’

IS S

=0
b'fPO
‘f:fo

' dummy

=0

7.._0

jRY

-0l
o,
=0

- =0.

20.
=0,
;;r?(x i 0 ‘ -“
“*00.
00

B

=0,
=0,

015

195.

051

.153
.097
.099
. 194

013
325
‘035
073

130,

260

077"
.085

~0.188

e

-0

=0
S0
- ~0.

-0.

.-00.
=0,
om0,
cooo=0.
00
g __0

=0
O

vﬁfO;
. —0 .
f: 00¥
-0

-0

g
=0.
-0,

=0,

- =0.

258
1027
049 .
.207
.551
.062"
298
032‘

280"
153
034
058
144

085
073
278

120
152
<109

030
038

007
382
155

167
350

042
167

435

var1able regre551ons fof fund sample

- .

;p_;-; R

'-Q¥035_
~0.052"
00.012
00.103
00.070
00.050"
~00.147
=0.019
f'0;124
~0.075 .
00.027
00.015
~0.066 -
-0. 035
-=0,019
-0.123;
~0°.063"
00.044 .. -
0,246 "
'00y039
100.276 -
00.024
00.087:
-0. 057Q
-0.902
~0.217
00.098:
00,138
00+041 -
00,027
‘00,001
00.095 -
~.00.065
=0.,003
=0.063"
00.142 "
-0.011.
00. 124_
[00 097
-0.108

-

~0.062
-0.032

'00.025 "=
-00. 117',-

-0.153

00.036"
100,048

00.008

00,135
-.00.137

00.188"

- -0.046
00.004"
.. 00.209

00.066

'00 0V5

00. 195

0.

=0.050"
‘00 200

116

~-0.050

-0.

0,013

155

;-0 057

00.010

00114
-0.034
00. 070

00.201

00.087-

00.033"

04

=01
00.045
.—=0.058
'00.066
~=0.162"
- =07045
00,1
078

-00.:003
1 =0.096.

123
114

002

022

L017
.147
018
.037

e
00,4194 -0. 03&
00.007
00.066
00.061 .
00,012
-0.063 .

00.084

00.029.
~0.023 -
~0.002 00.069"
~0.065+00.046 -
00.043 -0.058
~0.057

00

00.1 5;
00,022 .
00.006.
00.057
00, 228!,
.00,
00.085
00;032;_
=0.091."
=0,

-0.045

00,062

00.092
-0.087
~0.103" -

00.043%
0004
00.132

00149
00.003

00.078 . =
-0,035.

'00.100

-0.014 "
00.094 -
-0.017
~=0.004
'z0.070.

.00 . 144

-0.046
£ 00,006 .

b

;2_

By’

00.
-0.
00
.00

00
00

00,
00.
00.
004

2 =0,

=0
00.
=0.
=0,
=0

'&-

=0
-0.
~0.

00.

—0
oo’

Zos
D0‘157Q
=04

00,

=0

=0
-0,
=0,
=0.
=0

00.
00.

e
00.
00.

[00.

\

027

026"
032
159"
003
.087
152
0.

184

121
068'

006’

125 -

,050

028
037
059
007

047

135
042

051
013

.063
<055
-0.075
+=0.003
077"
055
008

019

053
020
053
+040:
017

046
237

141 .
094
115
086

021 =
002

b

60.079 0.088
£0:046
00.024

00.029

00;0543
00.018
00,176

-0. 006

00 256

-0. 010

00.026.

-0.053
. =0.049
00.019"
'005024
00.076

-0.013

==0,117"
-0.054
-0.062
.00.004

-0.085.

~=0.093.
-0.014
=0.034.

=0. 023

-0.0"

;"'0 085 :
00.087
00,072
=0.122:
00.207.
00.073"
00,025
+=0.045"
~0.037
-0.089
00.125-

~0. 067{

00. 0201

=0.079

-~0.040
-0, 012 0 088

)

ot:cioracﬂjCﬂ:t>Qibciokjciok:c:Qé:otjcrox:cujtiocjcjOC:c>o<3c1Q<;c>o<3

088

.088

.088

088:f:'ﬂ¢
088 ‘.“"v .. [ .
088: R
088};> ﬁ‘
:088*;2
.088
.088% -
.088 -
.088 "
.088 - - .
0881 f
0883 ;‘

.088
.088
. 088

088
.088 -
.088 "
.088
.088 :
.088 -
.088 "
»OBB.f L
.088" ¢
.088 -
.088"
.088 -
.088 -
.088 . .
.088 .
088 o
.088 e
-088 o
;ngff”i’
088 -
.088 0
.088 .
.088.



j*Tablé_Av7A(Coﬁt'é) -

Fund .

S=0.031"
'00 356
-0.176
5 00.007"
0. 002098
'00~%07
) 00,055
00.05¢
00,078
2 =-0.011
400,088
8 00,124

-0. 084

00.082
00,164
00.023-
5 ~0.172 "
1 ~0.089
4 00.032°
-0.160

52 =0.176"

00,035

5. 00. 154

00.102
7.00.171

3°00.094
7. 700,045
) 00,012
4 00,121
00,259

- B%Q‘f'

-0.096

005129
1. 00.262
~00.128
00.054

~0.096

- =0.091.
- =0.052
£0.075
=0.157
. 00148005053 ~0.004"
. - .-0,002 -
~0.053-~0,046.00.205 - 00.077
~0.030
-0.016

.00.011.
*>Q\o§6

. =0.202

FR#.T.

00.077
003213
~0.189
-0.086
=0.030

~0.131

-0.05%6
00.212 -

-0.029

=0.074
00.050

00.007

00.046 .
00.017:

~0.051700. 034

~0.067.
00,045

©~0.014

-00.053.
-0.021
-0, 109

=0.089.

‘00,002
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- Table ‘A'-'7Ad(l'c’oht'd).' //

791 -0.24100.040° -0.069 -0.153 -0.065 90.113 0.088 <
92" -0.065 00.05] 00.061 00.043 00.055 00.075 0.088

93 . 00.072 00.019 00.033 -0.042 -0.038 -0.0600.088
94  -0.053 -0.266 - -0.285 00.006 00.201 .00.014 ©0.088
“'95 -~ =0.010 00.092, -0.026 -0.023 -=0.271 =-0.074.0.088
96 --0.308 -0.043 '00.040.00.080 00.035 '~0.044 0.090
.. 97..° 00.076 00.132 .00.206 -0.032  00.002 -0.049 0.090
‘98 % 00.057 00.043 00.205 00.038 00,088 -0.092 0.090"

© 99 '-0.088 -0.051 ~0.057 00.045 00,119 =0.091 0.090

100~ .00.193.00.039 - 00.143 00.069 =0.026 ~-0.056 0.090

1017 - -0.038 -0.048 -0.005 -0.007 =0.052. -0.193 0.090 -
1102 00,206 00.177 .-0,035 =0.038 =0.060  -0.195 0.090

103 .‘__-o 510 00.. 024 100.063 -0. 003 00,024 -0.088 0. 090 R
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Table A 7B Estlmated autocorrelat1ons for re51duals from'

1ndependent regress1ons,

1971—1975 for fund sample,

Fund” b, ba  bs % Pe o Bs ., be  SE-
1.7 . - -0.185 -0.047 00.053 00.201 «0.028 .00.012 0.120
2 - 00,0 00.0 00.0 00.0 . 00.0 - . 00.0 0.0-
3 -0.028 00.06N 00.032 -0.027 =-0.016 00.063.0.120
s '-0.156 -0.009\ 00.152 00.018 00.025 00.098 0120
5 -0.133 00.203 '00.058 00.074 00.145 00.038 0.120
6 00.100 -0.012 00.169 -0.103 -0.068 -0.150 0.120
7 ' -0.364°00.150 -0.069 00.010 00.051 00.146 0,120
" g 00.079 =0.004 - -0.121 00.045 00,137 00.080 0.120 ,
"9 -+ -0.395 -0.150 “00.232 00.005 =-0.152] 00..117:0.120
10 - =0.135 00.042 =-0.179 00.061 -0.071:-=0.046 0.120"
11 00,154 -0,093 * -0.159 -0.045 00.136 -0,039.0.120"
12 "+ -0.277700.054  ~-0.02000.041 =-0.051. 00.050,,0.120
13 ~0.369.00.018  -0.045 00.052 . 00.019 ..-0.131 0.7120
14 .00.018°-0.092 00.046 00.072 ~0.137 —-0.265 0.120.
15 -0.113 00.013 .00.288 00.047 * =0.051 00,171 0.120
16~ -0.224 >0.213 00.076 00.059 ~00.004 -0.089 0.120
17 7-0.428 =0.036 00.118 00.030° ~-0.073 =0.130 '0.120
18 - -0.085 00.216 =-0.136 -0.122 =0.069 ~0.011.0.120
19, ©=0.348 -0.%51 00.037 00.309 -0.128 ~-0.207 0.120.
20 -0.306 -0.066 00.077 -0.172 00.231 =0.108 0.120
©21 . =0.492 00.220 '-0.201 00.173 -0.170  00.052°0.120
-22,“ .-0.090 00.060 -0.152 -0.118 00.024 00,013 .0.120
23 .-0,206 00.090 =0.125.00.068 --0.213 00,110 0,120
24 -00.031 -0.054 . 00.103 -0.056 00.006 =-0.053.0.120
25 ... -0.524 ~0.015 00,171 ~0.040 00.065 =0.170 0.120
26 =0.203--0.237.00.,263 00,103 -0.252. 00.0 - 0.120
27 . -0.021300.064 00.197 =0.284 : -0.009  -0.115 03120
28 . '-0.121"00.162 .00.109° ~0.22%  00.029° =0.093 0:120
29 - =0.183-00.025 . 00.092°-0.040 00,071 .00.123 0.120"
300 © - 00.13% -0:022:".00.099 -0.090 ' 00,103 00,238 0.120
31 - . 00.061 00.064 =0,096-00.023 =-0.247 °=0:138 0.120"
©32.  =0.253 00.094 .00.006 00.255 . -0.105 00.038 0.120"
33 00.038 -0.016 00,095 -0.017 - 00.102 =-0.061 0.120
34 . -0,144 =0.060 00,074 00.010  00.074 00.062 0.120
35 -0.192 00.135 00.014 00.103 00.041 -0.019 0.120
36, -.=0.155%00.115",/00.205 00,003. =-0.046 00.081 0.120.
37 .00.036 .00.049 -0.046 00,014 =-0.096 . -0.042"0.120
38 . 00.210 00.201 -0.107 -0.080 :-0.388 -0.189 0.120
39 - -0.300 00.142° =0.115 00.203 -0.239  00.071 0.120
40 7 -0.252.-0.092 00.027 -0.131 - -0.091 00,166 0.120
41 . .=0.264 -0.158  00.088.-0.096 00.079 00,080 0.120"
42 . ~0.405 -0.104 00.229 -0.074 00.063 ~0.016 0.120
43 00.108 -0.183 - =0.195 00,133 00.001 .-0.073 0.120
44 -0.323 00.012 -0.019.-0.057 /00.119 -0.094 0,120
.451-fv,¢eo;362,oo;199_~—o 038 —05187 100.079 -0.026 0.120
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Table A-7B(cont'd)
Fund ): X8 : %} -
46 -0.183 -0.127
47 -0.152 00..184
48 -« =0.280 -0.129
49 - -0.,212 -0.376
50 -0.230 00.036
51 © -0.235.-0.018
52 -0.009 -0.026.
- 53 -0.216 00.071 .
54 00,004 -0.074
55 . -0.304 -0.105
‘56 00.056 .00.069
57 -0.404 00.009"
58 -0.105 -0.056
.59 t, #0.124 -0.104
- 60 7 ~0.112 -0.188
61 ©.=0.521,00.213
62 - =0,142 =0.137
63 - -0.355 -0,208
64 ~0,282 00.282
‘65 - 00.283 00.138
66 . 00,047700.045
67 - -0.333°00.093
Y ©~0.258 =0.009:
69 -0.468.00.202
.70 00,094 -0.061
71 00.200 00,152
“72. © =0.207 00.127"
73 . =0.108 00.011
74 - -0.307 -0Q.135
75 - -0.183 00175
.76 .-0.339 00.096
ST -0.157 -0.006
78 . -0.366 00,022
79 =0.077 00..026
80 . :-0.287 -0.218
81 ' =0.352,00.009 "
.82 00.100 “00.201
83 -0.087-00.164
- 84° 00.294 00,165
-85 ©00.341 00.200
86 =0.075 -0.108 -
87 00,178 00,151
88 20,021 -0,042 .
-89 - 00,033 00.200
990 - 00.0..°00.0

00. 164
-0.115
00.325
00.320

00075
00.112

-0.042
-0.177

-0.096.

00.136

:=0.266
,00.180
- 00.018
~0.014
" -0. 077.
~-0.200
-0.002"
.00.281
.'00,025
.00.058:
-0,005.
00.097
00.099
.~0.138
-0.036

00.124
-b.089

00,196

00.036
-0.036,

00.127"

00.051"
-0.108.

-0.077
00,104

00. 135
~0.059
~0.017

-0.013
100.006

“Q.13°7

- =0.141
00.298
-0.072
. 00.0-

bs . Pe
00.057 ~-0.069 . -0.041
00.132 ~-0.200 00.068
-0.342 00.005. 00,132
-0.131 00.002- 00.034
'00.045 . 00.126 -0, 104
-0.222 00.273 -0.058
-0.099 -0.274 '-0.217
00.177 =-0.193 00.015
-0.110 00.113 .-0.064
-0.001 -0.070 -0.083
00.048 00.016 00.092
00.036 -0.047 -0.061
00.041 =-0.034. =0,181
00.051 00.077 - -0.122
-0.023  00.123 -0.170
00.211 - -0.138 =-0.003
-0.082 -00.187 =0, 117
-0.094 00.024  -0.047
-0.011 00,036 ~0.183
00.074 ° -0.008 -=0.053
‘00.002. .-0.044 -0.091
-0.103 =0.004 -0.094
-0.184 =-0,009 -0.203
00.133  00.022 00.066
-0.121. 00.094 .00.074
00.086 00.190 00.048
-0.148 00.104 00,049
-0.156 - 00,036 -0.096
-0.151 -00.144 .-0.038
-0.020 00.105 =0.035
-0 oe1“,oo:¢13 00. 168
00.172 . 00.073. €0.040
00.030 00.176 - 09,231
00.034° 0,277 =0.:100
‘-0.023 00:126 .-0.263
20,038 -0.100" 00.189
-0.071" =-0.206 00.207
00.004 =0.%36, :00.240
00.047 =-0.085 -00.206
00.137-°-0.073. -0,175
-0.075 =-0.212 00%246"
-0.010 --0.105 "00.009
-0.214 ~0.,169 00.050
00. 018‘,003200 -0.022
00.0 00.0 . 00.0

. SE.

1°0.120

0.120

) 0 . 1‘20

0.120

"0.120

0.120
0.120
0.120

0.120°

0.120 .
0.120

0.120"
0.120
0.1207
0,120
0.120
,0.120
~0.120:°
- 0.120
0.120

0.120

- 0.120 -
0012000
9.0.120 - -
0..120 -~

0.120

0.120.
- 0.120.
0.120

0,120

0. 120N,
" 0.120
.0.120

0 120

+120°
0 120
0.120
0.120

04120

0.120 .«

0,120
040
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 Table A—?B(éont'd)- "
S T P S
~Fund -~ py Pz . Pa- Db« bs P ..  SE -
91 '.-0.119 -04247 00.098 -0.338 -0.120 00.267 0.120
92, -0.214 00,143 ' 00.032°-0.006 00.061. -0.035 0.120
'93 . 00.104 -0.028 00.044 -0.093 - 00.037.. 00.036°0. 120

94 | -0.008 -0.277 -0.377 -0.021" 00.232 00.067 0.120 °
.95 .  -0.169 -0:021 00,111 00.097, =0.327  -0.012 0.120

96 -0.165 00.076 00.095 -0.11% 00.073 -0.083 0.123
97 . -0.029°00.165 00,190 -0.270 "-0.030 ~-0.073 0.123

98 © . -0:020 00.077 00.218 -0.162 00.060 ,-0.106 0. 123

99 . -0.240 -0.133 00.030 00.125; 00.043 "-0.078 0.123
100 . 00.081 00.067 00,197 -0.064 =-0.006 -0.053 0.123
101 -0.073.-0.006 00.073 00.039" -0.087 -0.303 0.123
102~ °00.129 00.174 ~-0,067.00.180 1 -0.164 ~-0.296 0.123
103 © -0.357 -0.027 00.094 -0.150. 00.034 00,023 0.123

A



R

Table A-7C. Estlmated autocorrelatlons for residuals, from
1ndependent regressions, 1976- 1980 for fund sample
‘ w N
Fund b, by Ps - Dbs bs be SE
1 '00.065 00.069 00.035 00.270 '-0.025 00.002 0.119
2 00.0 00.0 ° 00.0 00.0" 00.0 .-00.0° 0.0
3. -0.054 -0.122 -0.038 00.210 '-0.073 -0.188 0:119
4 -0.123.-0.369 -0.045 00.092 00.076 00.009 0.%19 .
5 -0.195 -0.048 00.082 -0.102 00. 077 ~0.036 0.149
6 00.0. . 00.0 ~00.0 00.0 - 00.0 °- 00.0 0.0
7 - 00.058 -0.241 +0.151 00.128 * 00. 194~A00.103 0.119
8 .-0,107 -0.025 00.033 -0.031 00.122 -0.073 0.119.
‘9 - -0.139 -0.039 '00.115 00.023 . -0.203 00.255 0.119
10 00.044 -0.175 00.020 00.015 00.229 =0.119 0,11
11 --0.,051 00.028 -0.062 00.270 00.074 00.078 0.11
12 00.030 -0.197 00.057 -0.117 .00.075 00.150 0.11
13 - -0.255 -0.213 00.170 -0.055 00.114 00.019 0.11
14 .00.130-00.035 00.423 00,068 0Q.097 00.187 0.11
15 00.295, QO 145 00.127 -0.063 -0,248 -0.308 0.11
16 -0.155 -0.013 -0.235 00.040 00.007 00.154 0 11
17 -0.146 -0.055 '00.112°-0.012 -0.057 00.110.0.11
18 - -0.175 -0,.065 =0.142 00.163 -0.059 00.135 0.1}
19 - -0.040.--0.248 -0.055 00.222 -0.045 -0.075 0.11
20 -0.098°00:082 00.038 00.121 00.056 00.048 0.1
o271 -0.603 00.204 00.01t6 -0.074. 00.053 00.003 0.11
S22 -0.059 -0.047. 00.009 00.186 -0.088 -~00.070 0.11
123 -~ -0.328 00.119  00.071.,-0.188 . 00.118 . -0.226 0.11
~24. , ~-0.046 00.009 " -0.039 -0.075 -0.047 -0. 143 0. 11
25 . 00.102 00.021 =0.210 -0.030 -0.188 - 00.108 0.11
, 26 '00.013 -0.080 - -0.094 00.083  00.160 -0.7115 0.11
27 00.029 00.031 00.189.00.113 -0.028 00, 048 0.11
28 -0.012 00.033 00 055 .00, 059 00.146 -0.013 0.11
29 40.146vpo,1o3‘{—0 133::00. 145'_#0;214.-00 105_0, 41
30 -0.286 00.136 -0.]23/00.056 -0.178 ) L1
3t 00,134 -0.2817 =0.073/00.195 00.109 0 . P
32 - -0.291.00.133- -0.216.00.050. -0.032. . « 11
33 -0.220 00.098 -0.287 00.216 .-0.114 . L1
34 00.094 -0.048 - -0.0%2.-0.091 ~00.09: ¥ 211
35 -0.089 ~0.139, -0.234 00.008 +-0.098 -0.032-0.11
3 - -0.013 00.129. -0.021 -0.014 '00.p08 -0.130 0.11
37 -0.201.-0.021 -0.202 00.201 =-0.075 ~-0.054 0.11
38y -0.264 -0.069 00.108 -0.032 -0. 08 .00.002 0.11
-39 -0.443 -0.087 00.177 -0.120 ''-0.138 - 00.162 0. 11
40 -0.079 -0.129-°00.143 00,016 -0. 20% -0.029 0.11
41 -0.130 -0,056 =-0.165 00,067 00.21% 00.016 0.11
42 -0.268 -00.026 -0.195 00.008 00.1941 00.024 0.11
43 -0.248 00.139 * -0.139 00.065 -0<056 -~0.039 0.71
44 .-0.264, 00.097 -0.163 -0.085 ~0.010 00.168 0.119
45 -0.423 00.012 f0.010_90.116 00,041 .00. 023/0*%{%"
. : . \\\4 B
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1
" Table A-7C(cont'd) ; : - N «oe e
Fund b Ps . bs - Bs  Bi -~ pe - SE
46 -0.355 .00,048 \§0.088700,113 ~0.076 00.122 0.119
47" - ,-=0.096 -0{131 -~0.165.00.203 =-0.030 =-0.117 0.119 -
48 . §0.165 -0,137 005061 =0.029 00.002 =0.018 0.119
249 @065 -0.107  00.0437~Q.034 =-0.034 -0,098 0,119
50..L» " <p8. (020 00.001 00,123 -0.2064 -00.034 00.187 0119
. Bl e 04,676 00,018 700,023 00.032  -0.020 —0.181'3.119-
#3245 P G5g,M67 00,235 -0.091 -0.156 00.069 00.048 0.119
537 - -0.025 00.075 =-0.018 00.200 =-0.231 -0.607 0.119
54 00.057 -0.252 -0.109 -0.031. 00.110 00.042 0.119
55 ~0.041 00%129. -0.121 -0.046 =-0.221 -0.074 0.119
56 . . -0.018 -0.016 -0.438 -0.060 00.242 00.035 0.119
57 . =0.231 -0.025 00.040 -0.050 =0.112 00.140 0.119
58 -0.122 -0.207 00.087 oo?psz -0.057 00.122.0.119
59 . 00.243 00.025 -0.023 00/326 -00.129 00.179 0.119
60 - -0.184 00.144 =0.013 00.104 =-0.024 00.022 0.119 .
61 ~ -0.596 00.337 --0.210 00.169 =0.035 =0.039 0,119
62 ~0.144 00.069 -0.200 00.007. 00.078 -0:046 0.119
63 - =0.102 -0.110 00.068 00.189 =-0.001 =-0.0210.119
‘64 -0.050 00.012 -0.068 -0.026 -0.106- -0.117 0.119
65 © 00.059 00.147 '00.054 00.129 -0.070 00.020 0.119
66 -0.019 -0.076 -0.053 00.048 00.232 =-0.048 0.119 "
.67 .© -0.024 -0.051 =-0.024 00.064  00.041 =0.150-0.119 .
68 - -0.130 00.064 .-0.085 00.046- -0.001 =-0.013 0.119
69  -0.233 -0.024 00.051 00.154 -0.070 00.114 0.119
70 -0.215 00.083 -0.163 00,121 00.243 00.081 0.119.
71 -0.376 00.103 =-0.116 00.048 -0.036 00.085 0.119
72 -~ =0.364 00.127 =0.085 00.112 -0.150 00.112 0.119
73 © -0.198 -0.256 00.136 00.163 00.003 00.078 0.119"
74 ,00.089 00.025 00.172 -0.057 00.046 00.137 0.119
75 -0.160 00.014 00.061 -0.070 =-0.011 00.048 0.119 .
76 " -0.094 -0.044 =-0.051 -0.109 =-0.006 -0.139.0.119
7 -0./061 —0.238 -0.164 -0.040 =0.098 -0.048 0.119 -
78 . -0.497 00.198 -0.158 00.095 =-0.020 ~ 00.006 0.119
79  -0.097°00.032 -0.131 -0.183 -0.274 00.282-0.119
80  -0.246 00.101 00.069 -0.026° ~-0.026 00.091 0.119
81 -0.184 -0.287 00.401 -0.185 =-0.149 00.270 0.119
. 82 -0.178 -0.028 . 00.195 -0.218 =-0.013 =-0.025 0.119"
~. 83  ° 00.129 -0.001 ~-0.160 -0.056 00.020 ~-0.075 0.119
: 84 - . 00.050 00.004 00.262 00.249 =-0.183 00.026 0.115
85 00.287 00.245. -0.039 -0.144 -0.218 =-0.338 0.119
86 -0.341 00.200 00,006 00.137 =-0.073 =0.175 0.119
- 87 . <0.069 -0.057 -00.056 -0.004 00.215 =0.066 0.119
88 - 00.162 00.118 =-0.050 -0.183 =-0.197 =0.195 0.119
89 " -0.176 00.031 -0.056 00.055 00.142° -0.091 0.119
90 . 00.468 00.283 00.015 -0.031 =-0.267 -0.381:0.119
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Table A-7C(cont'd) , S ,
Fund b, b ks - Py " Ps - by SE.
91 -0;§E7 00.232 -0.151 -0.044 -0.019. 00.068 0.119
.92  .-0.086 -0.007 -0.027 -0.026 -0.027.  00.090 0.119
93 . - -0.420 00.251 =~-0.135 -0.102 00.067 =-0.019° 0.119‘,
94, ; —0 041 00.077 00.078 00.101 -0.012 -0.241 0.119
95 - .101 00.201 00.078 -0.161 =0.168 -0.202 .0.119
96. —0,261 -0.039 00,104 00.221 -0.043 " 00.014 0.119 "
97 - -00.135 00.122 00.179 00.071 00.091 ~-0.180 0.119
98, 00.247 -0.063 00.083 00.195 00.100 -0.0670.119
99 00.008 -0.022 - -0.151 40.014Av00.1Tr‘,f0.087*0,119
100 00.211 00.060 00.103 00.187 00.028 -0.055 0.119
101t -~ 00.089 -0.103 =-0.137 -0.149 -0.031. 00.014 0.119
102 . '00.216700. 358Mww@ﬁ085'—0,071 -0.377 -0.152 0.119
103 . -0. 560 00. Qﬁgﬁg?¥N036 00.069 -0.024 -0.081 0.119

”{3,¥
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Table A- 8 Comparlson of Grant 5 results to results from

this. study
g B B2 B> B ' R%* Rt Rt
5 0.84 0,62 0.77 0.68 . 0.59 0.64 0.56
8 0.99 0.63 0.62 0.60 0.33  0.39 0.41
9 0. 0.68 0.83 0.83 0.69 0.60 0,67
13 0.73 ° "0.70 " 0.71 0.57 0.63  0.79 0.79
19 0.74 0.72 0.86 0.86 0. 69 0.84° 0.72
25 - 0.67 0.72 +0.88 0.81 0.52 0.70 0.64
26 - -0.59 .0.51 0.97.  0.87 0.38 0.59.  0.50-
30 . 0.89 ¥ 0.69 - 0.91 0.98 0.53 0.62 0.52
.42 . 0.83 0.75 0.90 0.85 0.66 0.77 0.74
44 0.70  :0.61 0.59 - 0.59" 0.63 0.64- 0.69
48 - 0.84 .0.69 0.86 0.86 0.67 0.79 0.76
© 51 0.95 0.87 . 0.87 0.87 0.37 0.73 0.71
63,  0.69 0.75 " 0.92 0.81 0.24 0.72 0.75
36 «.0.54 0.38 0.82 0.92- 0.44 - 0.52 0.40 -
68 0.80 0.73 1.05 0.93 . 0.49 0.70 © 0.65
69 ~0.92  0.74 - 0.95 0.88 .0.55 0.65 0.55
- 0.61 ©  0.46 0

70 -~ 0.79 0.68°  0.68 0.85

.56

:’estimate from Grant S study '
: estimate from simple regre551on(f1rst model),, thls study .
: estimate from independent regression, fir§t subperlod
: estimate from dummy variable regre551on
Grant's study o :
R" from' independent regression .
T 'R?*, from dummy' variable regression

—§°—+*9~U~‘

SOUhCE:“Grant{tDQ(1976): InVestmentherformgnce_of'Canadian
mutual funds: 1960-74; dJournal of Business Administration,
Vol. 8, pp. 1-10: ‘ Y : - .
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" Table A-9A., Sharpe Indexes, 1971*1975, for, fund sample

OOIJONUT P WK —

- ~0.0405

Fund Sharpe Index' Sharpe Index? Standard
deviation
-0.1092 -0.1078 00.1295
-00.1300 00.1284¢ 00.1296
-0.0374 ~0.0369 00.1291
-0.1987 -0.1962 00.130¢4
-0.2183 ~0.2156 00.1306
00.0783 00.0773 . 00,1293
-0.1293 -0.1277 00.1296
-0.1432 -0.1414 00.1298
. =0.0491 -0.0485 00.1292
10 -0.0879 —0.0868 00.1293
11 ( -0.0178 -0.0176 00.1291
12 ~-0.1348 =-0.1332 00.1297
13 -0.0674 -0.0666 00.1292
14 -0.0529 -0.,0522 00,1292
15 -0.0158 "~0.0156 00. 1291
16 -0.1000 . -0.0988 00.1294
17 -0.0035 - -0.0035 00.1291
18 -0.1192 -0.1177 00.1296
19 -0.0719 -0.0710 00,1293
20 -0.1055 -0.1042 "00.1295
-0.0172 -0.0170 00.1291
22 -0.1576 ~0. 1557 §0.1299
23 - -0.0467 -0.0461 00.1292
24 ~-0.2326 -0.2298 00.1308
25 ~00.0312 00.0308 00.1291
26. 00.0196 0p.0194 00.1291
27 -0.0303 10.0299ﬁ 00.1291
28 -0.0285 ~-0.0281 - 00.129 1+ -
29 « ~0.1067 -0.1054 00.1295-
30 -0.0825 —0.0815 - 00.1293"
31 00.0694 00.0686 00.1293
32 -0.1133 -0.1119 00.1295
33 - ~0.1048 . =-0.1035 00.1295
34 ~0.,1526 ~0.1507 00.1298
35 -0.1104 -0.1090 00.1295
36 = =0.1215 -0.1200 . 00.1296
37 00.0610 . 00.0603 - 00.1292
38 - 00.2251 00.2223 00.1307.
39 -0.1197 -0.1182 00.1296"
40 -0.1941 -0.1917 00.1303
41 —=-0.0625 -0.0617 00.1292
42 -0.0662 -0.0654 00.1292
43 =0.1525_ -0.1506" - 00.1298
44 " -=0,0833 -0.0823 00.1293
. ~-0.0410 - 00.1292:



Table A-9A(cont'd) -

Fund

46
47

Sharpe Index'

.Sharpe Index?

Standard

' -0.1961

-0.1028
-0.0307

-0.0513

~-0.0554
~0.1269
-0.0740
~-0.0626
-0.0820

-0.1493,
-0.0507 .

-0.1316

-0.0837.

-0.0312
-0.1048
-0.0233
-0.1289
-0.0543
-0.0914
-0.1472

- 00.1232

0Q.0424
00.0048

-0,1295

-0.2791
-0.1944

-0.1751:

-0.0436
-0.1318

.-0.1884
-0.2052 .

-0.0761
-0.0479

, -0.0816
~0.0092

-0.0381

~0.0580
-0.0523"
=0.0817

-0.0663
-0.0408

-0.1414

100.0069
~0.1260
00.0059

-0.1937
-0,1015
-0.0303
-0.0507
-0.0547

~0,1253"

~0.0731
-0.0619
-0.0810

-0.1474 .

-0.0501
-0.1299

-0.0826 .

-0.0308
-0.1035
-0.0230
-0.1274
-0.0536

+ -0.0902

-0.1454
00.1216
00.0418

00.0048

-0.1279
-0.2756
-0.1920
-0.1730
-0.0430
-0.1302
-0.1860
-0.2026

=0.0751

-0.0473_

-0.0806

- -0.0091
-0.0376

-0.0573

-0.0516 -

-0.0807
-0.0655
-0.0403

-0.1397.

00.0068

-~ -0.1245

00.0058

deviation

00.1303

-00.1294

00,1291
00.1292
00.1292"
00.1296
00.1293
00.1292
00,1293
00.1298
00.1292
00.1297
00,1293
00.1291
00.1295
00,1291
00.1296
00.1292
00.1294"
00.1298
00.1296
00.1292
00.1291
00.1296
00.1316
00.1303
00.1301
00,1292
00,1297
00.1302 -
00.1305
00.1293 . .
00.1292
00.1293
00.1294

00.1291 .~

00.1292

00,1292

00.1293
00.1292
00.1292

. 00.1297

00.1291
00.1296
00.1291
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Table A~9A{(cont'd)

¥4

Fund Sharpe Index' Sharpe Index' Standard

deviation
91 -0.0831 ~-0,0525 00.1292
92 . 00,1351 00.1334 00,1297
93 ’ ~0.0421 -0.0416 00,1292
- 94 . -0.0609 ~0.0602 00.1292
95 00.0557 00.0550 00.1292
96" . -0.0702 T -0.0692 00.1363
97 " ~0.0658 ~0.0649 00.1362
98 -0,1187 S =0.1171 00.1366
99 -0.3351 ¢ -0.3305 00.1399
100 ‘ 00.1083 00.1068 00.1365
1, . -0.0655 -0.0646 . 00.1362
102 / -0.0623 -0.0614 00.1362
103 . ~-0.,0984 -0.0970 00.1364

‘as traditionally calculated
‘adjusted ‘
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"Fund  ‘Sharpe Index' Sharpe Index® Standard
L. ™ 00.1564. 00'1E45 ‘ - 00. 1293{
92 . "-0.0684 " - -0.0675 00,1293

'deviation [}~7

©93 . . 00.0772 . -.00.0762 a00;1293:5:'

94 . 1 .00.1669 ' " 00, 1649‘4,,wﬁ_y00}1300’

9 -0.1309 0 -0.1293° 00001297
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98 S w00, 2691 I 00,2658 - ';:_‘ o 00:1314
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10t s 70020450 0 0042020 ;";.'00;1304?~?7

102 .- =0.1281. -0.1266° . . 00.1296 -
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'as. tradltlonally calculated

L adJUSted
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J..»~
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-0.0004
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2 =05:00000 0,
=0.0002
00,0001 .
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' ’50.0002 -
-0.0001
00.0003°
£ 00.0007
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. -0.0000 . - -
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£0.0001
00. oooo»;mﬂ

vA -10A. Transformed Sharpe statlstlcs,
‘- _fund sample '

zsh?

o

©=0.7159
01.0514
. 00,0975
-1.5066
-1.8548 -
. 00.7970 -
. =0.7227
~ --0.8462
o -0.0101
.- 0.4712 0
- 00.2307
©=1,1135 .
-0.3206° -
~=0.0756
00.2498
AR _0{7438
. 00.7406
. -0.6504
-0.'2006
. -0.6874
0024319 -
e 7=0,9463
. 00.0085
' -1.6187 - ..
o007 00.,9961 -
©.700.6010 -
00,1883

00.2137

1971%1975;

B

© 0 -0,4997 .1
. -0,3669 . -
. .00.7755 .
. -0.9766
-0.6279 . -
- -0.8080.
©'=0.,7375 :
‘1f[;065883 \f“fl'
00,9824 |
7.02.0819 -
. ~0.8568
S =1.22020
2042024
'jﬁv;+0:2600”
20,9373
-0.3947 -
*:00 0874

for'
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Table A 10A(cont d)

Fund f-;‘° W"T‘k,7'Shm‘ SRR ~ zsh?

46 . ... =0.0003 - . =1.2517
47 20,0002 - -0.8281
a8 00.0000 " . 00,2456
49. ' v . -0.0000 . -0i0282 .
s . .o . -0,0000 =0.1196 -
51 -0,0002 0 . 21.0206
B2 . -040001 T -0.,3736
#63 - . ¢ - =0,0000 - . 20,1722
54 o .0 =0.0001 0 -0.2998
B5 . .. =0.0003 . ©-1.0200 ¢
‘56 - T 0=0.00000 . =0.0255

“._57 a0 =0.,0003 oo .=0.9756

88 .t =0.0001 . . -0.4866. -
59 S .00.0001 - . . 00.1987 .
60 e =0.0001 L . =0.6621."
S 61 L %00,0001 0 - 0003113
o062 oo 20000020 0 0o ~0.6770

63 o 20,0000 . 1-0.0787

64 =0:0001 . 20,6290,
65. < -0,0008 . . =1.0034
66 o0, OtQﬁ .3,  'u L 01.2811
Goe7 it et 00.000 ; . 00.9914

68 . Y 00,0001 N ‘00.5999

69 s 20.0002 ."*w; L =0.7819.

70 o e =0, 0007 _;f-'$\v - =1.8849 -

‘"}j_71_,f”~,_ S0 =0,0005. o\ -1.6358

F L 2 ST =0,0001 »—o 3224

S T ) i_‘\\\_1 e
T3 g_;oo 0000 <<i, 0000685,
CUTA e T =0y 0001 - ~'f* 'fO ‘6, SR
e 7B L e e +0,00065. ,1 R _;—1,14985~

76% T S0,0003° - =1.6086

78 .7 =0.0001 . -0.7573 -
79 00.00000 Y o 00.2653
80 .t ... =0.0001 - . .. -0.5754 - .
81N g, oooov o 00.0740 0
S f0;0241“ Q*“ ”
~-0.9975.
o =0.1330 . "
00.2053 -« .
.-0.8504 .
- 00.3897 -
S -0.8197 . ¢
00,3161
PR R T S
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-'Table A= 10A(cont d)

f Rund ; 7

”transformed Sha

shm‘f

© -0.0000°
. 00.0001
00.0000

=0.0000

100.0001

.-0.0000 -
+=0.0000
- .~0.0002
©,=0.0003 -
< 00.0005 . -
. 7.00.0000
..00.0000.
© -=0.0001

Index

 -0.1529 -
'00.6980
- ~0.0315"
-~ -0.0216
=0.6130
©-1.6624
01.1247

00.0417

~ 00.0388 -
-~ -0.5304

, L 2standardlzed t ansformed Sharpe Index ..i?‘ v‘l v%vg o

Ak
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S

_Table A 10B Transformed Sharpe stati thS,
y _ : fund sample

”shm‘

.00.0002
7-00.0000
00.0004

00.0000
~0.0000
~0.0002

00.0001
-0.0000
100.0001

-0.0000

1 -0.0001 .
00.0006

~0.0002
00.0001

. =0.0002
~~0.0000
- .=0.0001 -
 =0.0Q90 -
~0.8001"

00.0004

r0.0001
~Q.0002
+ =0.0005
. =0.0000
... ~0.0000. .
'00.0002
~0.0001
~00.0001
.~00.0001
. 00,0001
. =0.0003" .=
-00.0006 -~
00,0002 -
.00.0002
-0.0001 .
-0.0005

00.0002

=0:0002

-0.0002

~0.0004
1 -0.0003

~=0.0001 -
~ =0.0001
~.~0.0001
©00.0002

zsh? .

, 01,1486
00.0052
"01.0804
~ \,00.2695

\-0.1974 -
~0.8930

00.1755
+40.0933

.00 7625

-0. 0783
-0.3638

02,2711
-1.2052
00.9370
0 -2.0633
S =0.2210
" -0.5759
-0.0027

~0.4090
01.7122

 -0.2628
o =0.7424 -
-1..5870 ..
-0.1016
» ”00 9738 s
-0.6208 .
00.4692
00,2124
©00.4487
-0.2812"

02.8629

0 00.7628
. 00.8982
-0.3652

-1.3274

~00.8559
.. -0.6439
. -0.9964
. =1.4833
-1,7282
. =0.6571
. =0.3331
S =0.3795
. 00.6901

1936—1980,

for
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Table A‘JOB(cont'd)

Fund

46

50

51

52
53

55

° 56

57 -

.58
59

60

62
63

64

47

o

.“418‘ \
49 |

. B4

61

00,0001
- -0.0003

- .-0.0002
.=0.0005 -
00.0006

00.0004

-~0.0002
-0.0003

-0.0001

00,0002 -
00.0002

00.0002

© ~0.0000

-0.0000

-0.0002
. =0,0002
. =0.0001
©-0.0004
©~0.0001

-0.0002

-0.0002
~0.0002

00.0001
-0.0003

-0.0001

-0.0001

~ -0.0003
©=0,0001.
'=0.0003

200
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. Table A-10B(cont'd)
Fund s ~ shm'" N - zsh?
91 T e ~0.0001 S =1,2342
92 ~ -0.0002. - -1.8842
93 - - ~-0.0003 L ~2.2564 B
94 ~ -0.0001 -1.0989 |
95 - ' -0.0003 © -1.8578 :
96 e . 00.0000 o 00.0745
97 L £ 00.0002 . 00.6720
.98 : - .. .00.0002 - o - 00.7228 -
.99 : ' =0.0002 o ., =1.0809
100 ’ '-0,0002 K -0.4219
101 v 00,0000 . 00.2827"
102 ' -0.0002 - - . -2.0620

J103 . ;.'0 oot - -0.2469

“transformed Sharpe Index
2standardlzed transformed Sharpe Index



‘Table A-11A.

a
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Treynor Indexes,l1971—1975, for fund sample’

Fund

OCO®INOTE WN —

-0.0026

Treynor Index' ' Treynor Index? Standard
S ‘ deviatlon
-0.0071 -0.0063 00.0074
00.0460 00.0158 - 00.0128
~-0.0030 -0.0025 00.0089
-0.0144 -0.0127 00.0082
-0.0148 -0..0133 00.0078 -
1 00.0162 00.0087 00.0171
-0.0106 -0.0070 00.0071
~0.0117 .~-0.0118 "00.0107
-0.0033 -0.0027 00.0073
=0.0057 -0.0048 00.0072
-0.0019 -0.0010 '00.0079
. =-0.0084 -0.0081 00.0078
-0.0039% . =0.0047 . 00.0091
~0.0031 -0.0027 ., .00.0067
-0.0016 -0.0018 00.0155
-0.0060 - -0.0050° 00.0065
" =-0.0002 ~=0.0002 . 00.0072
 -0.0095 - -0.0072 "00.0080
- -0.0041 -~ .-0.0034 00.0061
- -0.0068 =0..0056 00.0069
'~0.0010 '-0.0010 - 00-.0073
~0.0134 ~0.0145 00,0120
-0.0248 - =0.0034 - . 00.0227
, -0.0192 -0.0142 . 00.0077
00.0020 - 00.0017 00.0072
00.0016: 00.0009 00..0062
©=0.0021 . - -0.0016 00.0071
-0.0020 -0.0020 00.0091
-0.0093 -0.0069. - 00.0085
-0.0057 . =-0.0040 - . 00.0063. -
00.0114. 00.0104 . 00.0218 - .
-0.0067 =0.0064 . 00.0073
"~0.0Q71 ‘ -0.006§ 00’.0083?
-0.0155 -0.0117 00.0100°
-0.0072 -0.0054 00.0064
- =-0.0116 -0.0046 - 00.0050 ..
/00,0049 . 00.0042 v 00.0092
'00.0231. - ..00.0265 00.0147
~0.0077 - -0.0064 . 00.0069
=0.,0t72 .- —+0.0132 . 00.0087
-0.0038 . - =0.0033 -00.0069
-0.0040 © -0.0035 - 00.0068
-0.0123 " -0.0095 .- 00.0081
-0.0056 -0.0057 -~ .~ 00.0089
- -0.0022 00.0069 .
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Table A-11A(cont'd)
Fund Treynor Index' Treynor Index? Standard .
' ' » N ! S deviation
46 - o -0.0171 ' -0.0104. ' 00.0068
47 -+ .=-0.0060 .. =0.0062 : 00.0078
48 ’ - =-0.0019 -0.0016 00.0066
49 -0.0041 - -0.00Q27 - 00.0069
50 o - -0.0032 - =0.0027 - 00.0063 "
51 , © -0.0079 -0.0066 . . 00.0068
52 . . -0.0044 - =0.0037 00.0066
53 x v -0.0041. -0.0034 . 00.0070
54 -0.0068 . +=0.0067 . 00.0108
55 - . .-0.0108 -0.0082 . 00.0071
56, -0.0037% , -0.0043 - . 00.0112
57 . -~ -0.0086 - . -0.0069 00.0068
58 o -0.0051 . ~-0.0040 - .00.0062
59 o -0.0020 - -.~0.0015 © 00.0063
60 S ~0.0069 . - -0.0053 ) 00.0066 -
61 .- -0.0015 - ~0.0013 -7 00.0070
62 . -0.0115 . =0.0059 00.0060
63 - - =0.0034 ' - —=0,0031. - 00.0074
64 - : -0.0054 -0. 00.0087
.65 . S -0.0106 . -0 00.0067
66 . .. .00.0134 00. 00.0091.
67 ' *00.0029 - 00. 00.0069
68" © . 00.0003 v 00.0003 00.0072 1\
69. -0,0098 - +~0.0077 ,00.0077
- 70 . .+~ -0.0253 ’ -0.0164 - -00.0072
A a -0.0130 ' -0.0097 00.0064
72 -0.0141 = - ~0.0141 ~00:0104 - .
73 o . =0,0026 . - -0.0020 -00.0060 _Z
74 . =-0.0119 -~ ° =0.0111 { 00,0111 ,
o750 0 ~0.0172 - . =0.0119 “\00.0081 -
76 . o -0.0145 - -0.0096 .0060
77 - . -0.:0050 . -0.0048 ,0082
.78 - - -0.0044 . -0.0048 0.0076
79 : -0.0013 . - -0.0009 -~ .- 0Q.0135
- 80 P -0.0062 -0.0068 00\ 0092
81 - -0.0044 .. "~0.0061 - -
82 ' ©=0.0032 o -0.0032
.83 o -0.0191 - —-0.0049
84, | -0.0043 -0.0040
- 85 oo - .—0.0076 \ ~0.0053
86 . . . +0.0022 - -0.0022 .
87 .. =0.0113" - -=0.0092"
88 . . 00.0009 : '00.0005
-89 Ceo -0.0088: . -0.0087

9 . 00.0025 - 00.0006
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'as tradltlonally calculated

‘as revised, using B estlmated from dummy varlable model

Table A-11A(cont'd) L ﬁ%
Fund Treynor Index' Treynor Index' Standard
' T ‘ ‘ deviation
91 -0.0028 ~0.0029 00.0069
92 ,00.0218 - 00.0129 00.0129
. 937 -0.0092 . —0.0Q31 . 00.0120
. 94 ~ -0.0039 . ~0.0032 00.0068
‘95 +00.0085 .00.0050 00.0130
96 ~0.0044 -0.0039 ° 00.0076
97 . R -0.0046 -0.0037 00.0077
98 L -0.0078 -0.0077 - 00.0088
99 . ~-0.0550 . -0.0420 00.0044
100 . 00.0168" " 00.0065 00.0089
101 -0.0038, -0.0034 00.0071
1027 ’ - - ~0.0077 . -0.0093 00.0217
103 . ' -0.0058 —0.0051 \ - 00.0070

0



o
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"
¥ i
o

Table A-11B., Treynor Indexes, 1976-1980, for fund sample

Fund Treynor Index' Treynor Index® Standard
v deviation
1 00.0198 00.0148 00.0064
2 00.0828 - na na .-
3 00.0274 ; 00.0167 00.0063
4 00.0172 00.0146 00.0085
5 00.0144 00.0186 ' 00.0142
6 00.0122 - ~-0.0722 00.2874
7 00.0221 00.0247 00.0145
8 00.0150 : 00.0135 00.0096
9 : 00.0146 00.0141 00.0075
10 . 00.0181 00.0121 . 00.0086
11 - 00.0185 00.0092 | 00.0087
12 ~00.0259 . 00.0209 . ! 00.0067
13 : : 00.0068 . ~ 00.0072 b 00.0082
SR Y . - 00.0140 , 00.010§ \ 00.0057
.15 . - -0.0375 00.0080 00.0069
16 . 00.0106 . 00,0083 ‘ 00.0060
17 : N 00.0095 Ve 00.0071 00.0063
18 00.0155 /| - 00.0112 00.0075
19 . - 00.0124 : 00.0115 00.0103
20 ; © 00.0255 00.0135 - 00.0047
21 00.0116 ‘ 00.0086 -.00.0066
22 ., : 00.0092 . 00.0076 00.0092
23 ' o -0.0410 - 00.0023 ’ 00.0054
24 , 00.0177 00.0097 : 00.0069
25 , 00.0130 < 00.0091 Co 00.0064
v26. o 00.0653 . 00.0120 00.0010 s
27 .. 00.0101 ~.00.0098 .00.0103
28 _ . 00.0167 =~ 00.0165 00.0085S
29 00.0169 ’ 00.0127 . 00.0072
30 © 00.0217 00.0114 00.0058
31 - 00.0260 1 00.0230 00.0205
32 : . .00.0258 00.0283 00.0086
33 . 00.0205 ‘ 00.0159 00.0074
34 ’ -00.0229 00.0205 y- 00.0088
35 . 00.0130 00.0066 -00..0057
36 . 00.0028 ~00.0051 . / 1 00.0236
37 00.0262 00.0171 -~  00.0071
- 38 o 00.0128 00.0106 ' 00.0141
- 39 . [ 00.0066 ©+ 00.0065 00.0146
40 . . -0.0004 -0.0002 _ 00.0087
41 .~ 00.0016 - 00.0012 . 00.0073
42 © . 00.0090 - .00.0072 00.0065
43 - .7 00.0132 00.0114 00.0096
44 : ’ 00.0106 00.0096 . 00.0077

45 S 00.0167 00.0127 | 00.0065
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Table A-11B(cont'd)

Fund Treynor Index' Treynor Index® Standard
deviation

46 00.0047 00.0047 00.0108
47 00,0157 00.0152 00.0076
48 00,0114 00.0088 00.0062
49 00.0138 00.0141 00.0083 .
50 00.0068 00.0060 00.0065
51 00.0121 00.0091 00.0069
52 00.0129 00.0095 00.0065
53 00.0125 00.0124 00.0104
54 | 00.0149 00.0141 ° 00.0102
55 00.0076 00.0060 00.0080
56 00.0168 00,0133 00.0079
57 00.0207 00.0141 00.0053"
58 00.0138 00.0127 00.0086
59 00.0180 00.0100 00.0054
60 00.0114 00.0078 00.0057
61 00.0143 ©00.0119 00.0069
62 00.0080 00.0070 00.0108
63 00.0068 00.0077 00.0088
64 00.0015 00.0013 00.0086
65 00.0350 00.0343 00.0093
66 00.0287 . 00.0441 00.0152
67 00.0063 00.0103 00.0175 -
68 » 00.0025 00.0016 00.0077
69 00.0115 00.0099 . 00.0074 -
70 00.0095 . 00.0111 00.0114
71 | 00.0253 00.0112 - 00.0058
72 “ © 00.0168 * 00.0154 00.0079
73 ©00.0179 00.0174 - 00.0076
74 00.0293 ° - 00.0185 ~ 00.0123
75 | 00.0121 00.0088 00.0061
76 00.0085 00.0086 00.0100
77 00.0119 - 00.0058 00.0059
78 00.0077 00.0065 © 00.0061
79 -0.0150 -0.1037 . 00.1625
80 - : 00.0090 ' 00.0080 00.0066
81 -0.0181 . 00.0159 00.0236
82 | 00.0060 © 00.0065 00.0082
83 - _$5-0.0268 00.0037 - . 00.0069
84 .7 700.0120 00.0122 00.0071
85 , -0.0670 - 00.0041 .. 00.0010
86 , 00.0102 . 00.0101 00.0080 -
87 - . 00.0095 00.0070 00.0072
88 ~0.0377 00.0027 - 00.0045
89 ©00.0112 00.0111 00.0111

-90 -0.0439 : 00.0040 00.0036



‘Tablé A-11B(cont'd)..

_ Fund

.w:v’as rev1sed

' ‘207;'>'

Standard

9

.. Treynor:

: . o
00,0084
. -0.0082
-00.0044
/00,0089
-0.0610"
00.0197
.0 .00.0237
00,0212
00,0047
".°.00.0652.
. 00,0114
| -0.0227 .
00.0135

-

v TréyhoffIndéx’

00,0082
.. 00.0044 "
. 00,0056
©.700,0091
- 00.0028
.00.0125 .
00,0410 .
©.00.0196 -
00,0044 .
00.0129
.,:;yoo,o1os o
. ..00.0052
1000071

L ias tradltlonally calculated 31 '  '*” ‘ S
‘ u51ng g estlmated from dummy varlable model

" deviation .

00.0068 .
00.0089
100.0092

00.0070

. 00.0010

00.0079
00.0188

00,0091 .t
00,0225

00.0068 . .- r

..oo;qoss.,~



'Table A 12A Jensen Indexes and- transformed Treynor‘

S OOURNCTR O N =

, statlstlcs,

1971-1975

©=0.0070
. .700.0030"

- 00.0060"
.-0.0020 .
©00.0010. -
=0.0010 -

S ..-0.0020. -

L =0.0140 -
00,0010
©=0.,0020. -

=04 0002f’; s
0 =0,00200 . "
©=0.0010

L o=0,0020 "
©-0.0004

~ =0.0030 .
.700.0020
~-0.0040 .

-00.0020 . -
- =0.0010 -
00,0010 ¢
©00.0030 . . ..

00,0020 - -
00,0040

=0.0010 "
. =0.0005. . .
Cr 00401000
C.=0.0100.
©00.0030 .
- -0.0140
L =0.0050 7 |
©=0.0030 .\
00,0070 -

- :00.0060
-0.0020..
20,0100
o %0.0040.

S 50400207
‘"5.-0 0040_ v., L
00,0004 - -

vi.j£_ i
00.0008
. 00.0090
00,0030 -

00.0

o
s

. ‘;00v0013¢5ﬁ,
[ =0.0076 -
o/ .-0.0010 -
foi=0.0156
+.200:0034 7 5
- .00.0030
00,0006 .
700400040
o 0. 0037.»3‘
Sl -0,0016 0
00,0093
.-0.,0045 -
 ”50;0030 ’ :
0 =0,0083 .
- =0.0043 .-
o= 0,0021 0
. +00.,0048 © oo
00,0124,
L+ =0.0039 -
'+ =0.0059 .-
o =0,0007
-2 =0.0009
-0.0065-
 =0,0019- .
©00.0003 . -

N

fbr fund. samgle

Ztr2

o 1047 SR

p.y;'.01 1262 .
-0.0168 - ..
©=2:01200

-2.4697

00.7984

" =1.6329°

-1,1088

»'-0_0993 ;,
- =0.8555

- Q00,3166 .
PR X 3455.'Y3{'__
l"'_o 3646}‘&.;”f>:
0 =0.2192. .
. .00:40397 . .
S =2,3398

.- .00:8202 ..
o =1.0821 00
=0.8262 .

L= 1:4748

- 0045007 .
S0 =1,2086 0
L=0.627560 0
"ﬂ+2-6052'“‘4'
T071.4178 0 0 LT
02,9664

00, 3194, -
.~ -00.0755 . -
,r0.8400 o

208

G

o :
Lok SRR
ot d .

2%

ﬁ

15580 .

C 00,6778
=1.,2828

~=0.8653 "
m1e22220 0 :
-4,.3053
S =2.1450
- 01.0659 \
02,0826
L=71.8293.
C=1.079910
. =0.4194

. -0.6516
©=1.4759

=0.5490 "
©00.1393 ¢



ta

4.

G
! oo

‘a,‘v

'vFund

49
.50
53
B4
55
©BT
59

48

62

63" -

,‘70

77

83

64
65
e
S
.88
69

‘,45,f~1
47,

ST
'_‘jijB.‘ 
74

)78
80 -

- B
.82

85

87
o '_jv'v'9‘0 S E

’Fablé'Armzﬂ(;ontwd)“ﬁ

- =0.0050°
- -0.0005
-0,0010
" 00.0010 . .
1 =0.0020  °.
- 00.0010
-0.0010"
- =0.0003
= =0,0020 -
. =0.,0050 "
- -0.0004 .
©=0.0010 "
©=0.0010 -
L -=0.0001." »
©=0.0010
©00.0010 -
. =0.0040
=0.0010
S =0.0040 . -
S =0.0100
7. 00.0100 - .
. 00.0020 -
S -=0.0010
- =0.0030 -
- =0.0150"
©-0.0050" -
. =0.0040
-0,0050 -
o -0.00100
©=0.0060 . b
. =0.0040 . - -
20,0040
oo 0020 .
om0 0030w<ﬁg;‘~
, 70,0005 -
" 7=0.0005 . .
0040002
~ -0l0002
<0.0010. -
00.0002 . -
. =0.0040 -~
- 00.0010 .
©..=0,0020 "
©00.0003 o

vfftrm'

—0 0069
+=0.0036 .
. 00,0007 -
© .. =0,0003
=0.0002.
-0.0040
=0, 0012
-0, 0010 - = -
©...—-0.0039 -
- -0,0060 -
©-0.0014 -
- =0,0062-
.£0.0020"
00,0016 -
- =0.,0028" -
00,0011 -
'-0.0046 .-
©. =0.0005 °
C=030029 .
" =0.0071

't -i88,8g9.-.

00,0024
. -0.0046
. -0.0138 |~
=0,0099
- -0.0106
©100.0004 7

=0,0033""
. =0.0114"
. =0.0058 . .-
- =0.0027 -

~0.0021.

-°.00,0003 , .
20,0037
C o -0:0003
. .=0.0006
. -0,0007 -
-=0.0015" -
-0.0005
00,0003 . -
=0,0052
©00.0007 . -
=0.0053 .
00.0003 -

ztr?

-3, 3054‘
. +-0.9085,
~00.7260°

-0.1372

=0.2200

C=2.7017
. =1,2279
- ~0.3891
v —=0.5137
.'=2,0380.
=-0.2133"
‘ 72.5181'
;,:«*1*9612
S, 01, 5542“']'
B -2,8180 0
T 0004864
. =4.6237
-0.1937 -

©

-0.6490_.

*?;}4544
01,7128

©'02.2450

‘00.9357.
- -1.2865
=3.4063
ff-ﬁ;9259
o sT.4380
T 00.3654
,=0.8892 - -
_ —1.86T8j.'
-5.8328"
- .=0.,4862"
- -0.6283

~00.1274 f

’F0;6812

© o -0.1916

0 =0.2713 e
=0.3075 -
7 =1.4550

-0.3612

00,1748 .
-1.2621 Dy

209,

00.4048-

00,1327
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- Table A-12A(cont'd)

“Fund -~ - .jn . o, krm® o o0 zEr?e
91 o 0,000 -0.0003" - - - -0.1843
| S Y 00.,0003 .. 00,0016 ' - 01.3792
93 . =0.0020 . -0.0019 -0 ~0,1473
94 . =0,0010 - . =-0.0007 - '~ -~0.4363"
.95 . 00,0007 . 00,0014 .. " 00.7144
96 . .Y -0.,0020 . -0.0003 - -0.1331
97, . 00,0040 - - .. F -0.0001. - -0.0471
98 . - - . -0.0080 -~ < - -0.0040 . - . -0.8058
99 .- ... =-0.003 . - -0,0057 . , - -1,3588
100 . 00:0100- - 00,0067 - - 01.8997
<0101 0 00,0001 " .00.00020 ., . -00.1662
102 .. . 00.0004 - "-0,0006 " . -0:3093 -
103 o % . =0.0020 . . -0.0013 . . -1,3363

,> ‘§£ansfbfméd_TréYnQriIhdéxf~ I
- *standardized transformed Treynor Index




[TableuA¥TZB;'Jenseh'Indéxes.and‘transformed Treynor .

A

]
e
3
0 .

2 D00 IOV U1 L B =

O WVBANAR W O .

$2W N —

FRYSECESNSENY
OO0 M- O U W,

ARG N N
N —

S L, W W W 0
N = QW00 WIN

LOTE W

‘statistich

1976-1980),

for fund sample

, j£ -

00.4004 -

00..0090"

00.003® -

00.0100

700.0030 °

0020

1 00.0060

-0.0020

00,0010~
. -0.0010
-0.0020 -

00.0060

£ 00,0010
=0,0020 "

2080002

. 00.0060 -

. =0.0020: ..
. =0.0010 ./
~0.0020
=0.0010:- .
©700.0030 -
100.,00200
..-0.0040 . ..
00,0020
e 20,0090
| 00,0010 ¢
~:00.0030
~ olo0.0010 0
©700.0040 -
©=0.0070
.. =0.0005 .
00,0100
00,0100 -
.°00,0030 .
©00:0060 .
©<0.0050 -
©-0.0030

00.0070

~4.~0,0020

-0.0100.
-0.0040"
-0.0020 -
-0.0040°
.7 00.0004 .
'::oo 0020

trm'

00,0041 7

Somas
.00.0070
.00.0016
©°00.0030

00,0011

00.0062

00,0023
©00:.0027 ‘

- .00.0016 .
‘fo'QOOO f.
00,0111

© o w=0.0016

©+.00.0007 .

© 7 =0.0002 -

- =0.0016
:~:EOQ0026'

200,001

00,0006

©100.0048 -,

- =0.0012 "
-0. 0014'_
.00.0023 -
T =0.00000
0 =0,0007 0
~.00.,0027 -
=0,0000 " -
00,0035 .
00,0018 -
. ...00.0016 .
ﬂo 0107'_-‘:'
00,0147 -0
100.0045
7 00.0062
';j-O 0047;“.
©-0.0014, -
°00.0052 (-
© 00,0006 .-
=0.0010-
. =0.0055 °
©7=0.0059

-0,0024

'HOOQOOTOg.‘
=0.,0002
00..0028 -

P

04.1292
na e

- 04.4342
00.8607
- 00.6888 ¢ -
00.3766.

. '01.1069
- 00.5188
~..01.2082 -
00,4275
o=0.0121

. 06.2830 .
© .. =0.5967 @
- 00.7150 .« -
=0.1273 7 .
-=1.5937.
-2.6428 .
10043579 -
. 00.2105"
04,4306

" gtr?

2171

Z1.2a38.

. =0.3500 - .
/00.8418 o o0
=0, 0136?,_.4‘».
. ~0.6803.

02.7210° .

-2%4139

. 00:2209 7
Coo=001021 0 e
:_02 7780“, BRI

. -0.0074 -

. 01,0625
100,7341_ S R
01.5881 " -
00,7384 e
03,1167 -

1 01.6091 0,

016495, -
-2,6810 .
. -0.2069
-~ 01.9861

1 00.1045 -
. -0.2407 -
51,8508 .-
- 1-3.2032 ¢



. ‘Table A-12B(cont'd)

Fund.

LA
" Lo.0050
- =0:0005 "
. -0.0010
. 00,0010
. =0.0020
- =0.0060
-0.0010 .
=0.0003:
-0.0020 -
~=0,0050"
. ...-0.0004
©. .-0.0010
. .=0.,0010 .
=0.0010, .
- .=0,0010 "
. 00.0010 "
£0.0040 T -
-0.0010
-0,0040.
~ 00,0100 .
-00.0100
00,0020 -
=0.0020"
-0.0030-
£ 00,0050
-0.0050 ... "
©--0,0040 77
~+00,0030 -
-=0.0010 -
S+ =0.0060 "
. ==0.0040"
- -0.0050
L #0,00100
S0 +=0.0005,
i "..__'_0..0.005;-2:,
;. =0.0010 -
0 -0,0002
. =0.0010 .
~..00.0002 - F
. -0.0040 .
210000010
S T40,0030
. 1 00.0003

'trm'

©-0.0027 -

© 00.0050 . -
-0.0010
% 00.0028
~°=0.0035 -

-0.0005

. -0.0004

00.0013

. 00,0022
0 =0.0041
00.0025 "
00,0045
00.0019. ..
00,0001, .
©=0.0022
- 00.0018 . .
.=0.0016 .
©=0,0014
~-0.0068
00.0146 -
©..00:0116
© . 00.0001 -
0 =0.0045 .
=0.0001 .
- 00.0008 .-
00.0023 -

00.0049

,"00 0036 o
Co=0. 001433,.,’~
. ...=0.0014 *

. °=0.0059

L -0.0036. .

- =0.0026 "
. =0.0018. .
. -0.0007 -

- .=0.0028 -
00,0011 -

. .00.0016

.00.0005 -
00,0001
wo00=0,0023 0 0

00,0021

- °00.0006 " o
00,0011 -

@

1-0.4976

-0.3579

+.00.3189
- 00.5384

=0.9303

00.7483 o
. 04.4888 .,
00,4888 .-

00.0876

-2.2009
. .01.0497 © -
. =0.3277
g0 4007 S
S -1.6130
, “»oz 9031 -
. .02.2465"
- 00.0266 -
22,2960 -
-0.0420
00,1291
ﬁ;oz 3192
01,2312 0
oy .99%8 <
»-mﬁkzm

1.4026

Lo =1.4026
© - =5.8697 .
o =3.6247 . -
- =0.7518"

~1.7823

.=0.3599

o =0.7415 .
S01.05100
©.00.9139 .
-00.5416 ..
00.0216

-1.1283

02.0994 . -
00,1412 "
01.0609 =



' f%ble'A~12B(cont'a)

" Fund

91
92
93.

o 94
95
86

97
‘98

| g9

101

Ce102
- 103

. 'transformed Treynor measure .

- 100

in

=0.0010

00,0003 |
.. =0.0020
-~ -0.0010

- 00.0007

-0.0020

00.0040 - |
. ©-0.0080
~ =0.0030
°00.0100

00.0001

... 00.0002- -

trmt -

- =0.0017
00,0010
- -=0,0031 -
- ~0.0008.
- -00.0013
+ - 00.0020 -
- 00.0087
.. . 00,0055
. =0:0006 .
00.0045
~ 00,0006 -
~'00.0013
-0.0033

' ?standardized Treynor measure .

ztr?

-1.6833
00.9054.
-0.6844 .
~0.5340 -
 01.3256

00.5894
.01.6643

01.4334
-0.2320

00.6609 ..
00.8432
01,2535
©. -3.3359

213
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Table A—13} Fund managers and the - funds they manage

(Managers for whom portfollos were constructed are labled

264 . .
'27. Phillips,. Hager and North.- Company ‘56
PMF Group(M14): 35; 55, 77 o

"'35

- .‘39

"MEF Manage

;w1th an M-series number 1n brackets)

" AGF Management Ltd(M1): 2, 3, 8, 12, 14, 15, 19, 20, 32

Beaubran Corporation Ltd: 16
Calvin Bullock Ltd(M2): 1) 13

'Canada Trustco Mortgage Corporat1on(M3) 8,:79, 102;
103 o T

Capital Growth Fund Ltd 17 : S :
Central Group(Cambridge Management Group)(M4) 5, 6,
11, 39, 40, 51, 74, 99 . ’

CSA Management Group

"Cundhill and Associates4Ltd: 7, 67, 68
.Dixon, Krogseth Ltd: 75 ‘
Y’Domequ1ty Investmengs Ltd: 26

. Eaton/Bay Group(MS5):

,»28,-96, 97, 98 o
Fiducie du Quebec(MG) 21, 22 23, 24, 80, 81
Fiducie Prét et Revenue(M7) , 63" B
‘Frazer and Assoc1ates;.9 T

. - Guardian Capital Group(M8): 29, 30; 33, 34, 48, 49
. Investors Group(M9): 41, 42, 43, 44, 60, 100

Guaranty Trust Company(M10) , 83, 84‘ 85 ‘

Jones—Heward Ltd: 45

MacKénzie Financial Corporat10n(M11) 37,\38;
.~ Marlborough. Fund: Ltd: 47 S SR
nt Ltd: 46

‘Montregl Trust-Company(M12):, ‘ 87;v88, 944'95:“

'5fNat10nal Trust Company: 50--

NW Investments Ltd: 52 .- ‘ o a o
Pemberton Securities Ltd(M13): 53, 52 . = 7
People's Management Ltd: 25 . Vo :

Prenor. Group(Mi15): 10, 57, 65

jPr1nc1pal Group(M16): .58, 59.

Prudential Assurance Company’.101
Royal Bank of Canada: - s

. 'Royal Trust ' Company: Ltd(M17) -89, 90 91 '92':
»~Ster11ng Trust Corporation: 64 ; R

Templeton Investment Counsel Ltd-%66 : o : ,
United Financial Management Ltd(M18): 69, 70, 71, 72

'Unlversal Group of Funds: 73

VGM Trustco Ltd: 93~ =
Western Investment Serv1ces\GQmpany 76

G
- N
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Table A- 14A Portfollo dataL 1971—1975

Fund Mean ‘Standard §L : ,Qi ? 3 b?
' ' ‘return deviation : '

Value-weighted portfol ios |
-0.0083  0.0439  0.67 0.84 - 0.81.

OO0 WA — -

-0.0038 - 0.0422 » 0.71 0.66 0.71

-0.0046 0.042v 0.74 - ,0.81 - 0.74

-0.0106 0.0390 0.60 - . -0.74 - 0.62"

-0.0050 0.0482 0.75 - 0.83 0.75

. -0.0053 0.0326 0.51 0.56 0. 51

~-0.0046 0.0473 -+ 0,73 - 0.81 - 0.91

-0.0063« 0.0409 - 0.67 0,.79 - 0.82

- -0.0046 0.0417 0.66 - 0.74 0.79

10 - -0.,0032. 0.0302 - 0,54 ‘0,62 - 0.59

t1 . . 00.0034 0.0397  0.46 0.67 -0. 68

12 -, =0.0022 - 0.0292 0.51 '0.53" 0.56

213 -0.0073 0:0588 0.87 '0.88 0.87

14 .=0.0090 0.0659 "1.01 ©1.35 1.22

15 . +0.0081 0.0566 0.9t - 1.11 1.15

16 -0.0090'r 0.0557 0.83 1.10 1.08"

17 -0.0004 0.0121 = 0.,18. 0.23 - 0.22

18 -0 0101 0.0529 ~ 0.71 . - 0.88 . 0.71
Equal~welghted pontfollos .

1 , —O 0056 - 0. 0439 0.71 0.84 0.88
2 -0.0053 0.0476 =~ 0,77 0.88 - 0.92
3 +0.,0033 0.0294  0.50 0.55 0.48 -
4 -0.0073 0.0301 0.47 0.60" 0.58 -
5 -0,0052 0.0519 ~ 0.80 1.02 0.80
6 - -0.0076 .-0.0385 = 0.59 0.57 - 0.71
7 +-0.0068 . 0.0514 - 0.70 . 1.11 1:13
8 '-0.0081 0.0434 . 0.66 0.81 0.85

-9 _ -0.0045 0.0420. 0.64 0.88 0.82
.10 ) -0.0029  0.0265 - 0.46 0.55: 0.53
SRR 00.0020  0.0401" 0.49 0.73. . 0.73 .

2. . .-0.,0035 0.0293 = 0.49 0.52 0.49 -
13. - . -0.0084° 0.0615 . 0.87 0.88- 0.87 -
14 -0.0091. ~0.0645 . 0.99 . - 1.32 1.19,
15, . ~-0.0091 0.0609 - .0.97 ° 1.26 1.25
16" .~ .. -0.0082 . 0.0606 ~ 0.95 1.21 1.20
17 o+ - -0.0037. 0.0270 - 0.45 0.49 0.45
18 - -0.0157 H-O 10574 0-80 0.96 0.98

' q’B,égtlmated.from capltal asset pric- +1, ‘including
‘'synchronous market term only S v
- *B estimated from aggregated coe: imy variable
- model . ’ ~ o

B estimated from aggregated coefl ©izpis, independent

regre551on



19761980 |

~Table A- 14B Portfollo data,

Fund VMean

return

Standard b’

. em—pe———pe—
dev1at10n

Value welghted pontfollos ‘

4\0@)ﬂ(h01®t»h)4

00.0117
00.0046
00.0053
00.0053
100.0077
00.0009
00.0046 -
'00.0089 |
00.0057
10 - 00.0047
11 00.0060
12 00.0034 -
13 1 00.0067
14 © 00.0087
15 - 00.0155
16 . 00.0102
17 ~0.0003
18~ 00.0095

©00.

Equal welghted portfollos E

°
O
o

VO N0 C B WN —
o
(e

— ) —
NS
oo
oo

_L_p_;_a_x_.\_.a *
'm~dqwunpqu

o

(e

'B estimated

L0122
. 0084
.0027-
.0038
. 0088
.004¢6
. 0043
).0103
. 0056
. 0026
.0062
. 0030
.0067 -
. 0081
.0146
0107
.0025
‘.01'14

:jOOL
00,
.00,

. 00.

7

00.0342 0.55
00.0363 0.61
00.0362 - 0.53
00.0234 _ 0.36
00.0322 0.45
00.0178 0.25
'00.0403 0.67
00.0362  0.60
00.0350 0.57
0289 0.52-
00.0384 . 0.42"
00.0273° ° 0.44
. 00.0364 0.49
- 00.0631 0.75
00.0401t - 0.60
00.0459 . 0.66
00.0132 0.16 -
00. 0485‘ 0.74
00.0334 0.54
0378 0.62
00.0272 0.43
0208 0.30
00.0340 0.47
0291 0,47
00.0392 - 0.59
00.0376 0.59
- 00.0324 0.51
00.0248 0.43
- 00.0377 0.47
00.0252 = 0.42
00.0363 . 0.49
-00.0622 '0.76
0394 0.59.
00.0472 . ~ 0.67 .
- 00.0227:  0.38
00,0491 °

0. 74

B:

OO 12 L0000 O0O000O0O

1

'O'/O—lO—-}OOQOOOOOOOOQO

:76

_ from capltal asset pricing model
synchronous market term only '

.55
.50
.69
.36
.39
.07
.51
71
.57
.35
.20
.44
.49

.95
.46
.09
o3

0000000000000 OOOO

.55
. 60
.56
.21
.29
.28
.59

.50
.22°

21
.49
.37
.93
.47
10.35
0.72

c>o}4c>o<1c>o<3c>c>o<3c>o<3

iaeluding

B estlmated from aggregated coeff1c1ents, dummy varlable

. model .
2B estlmated from aggregated coeff1c1ents,
-regression - - ‘ ‘

!

1ndependent

.75

.72

.23
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Table A- 15 Results of dummy varlable rggressqon analyge
for portfollos ‘

Value-we ighted portfolios

1. r=0.005-0.01D+0.60m,+0.08m;+0.17Dm. .
(1.71) (=2.53) (15.96) (2.01) (3.12)

2. =-0.001+0264m,+0}09Dm;,—0:07m_,.
: - (~0.73) (19.93) (2.04) (-2.26)

3. r=-0.002+0.55m,+0.18Dm,+0.08m, .
(~0.83) (11.44) (2.91) (2.42)

S 4. r=0. 001—0 011D+0 37m +0 22Dm°+0 15Dm-
(0.61) (-2.84) (8. 25) (3.46) (3.03)

5.  r=0.0001+0. 48m;+0.25Dm, +0. 10m, +0. 14Dm. , .
(0.04) (7. 86) (2 84) (2 19) (2.21).

6. r=-0.002+0.24m,+0.26Dm,+0.09m.,~0.14m: ;+0.11Dm.,
(=1.27) (6.67) (5.00) (2.56) (~3.94) (2.16)

7. r-—O 002+0.68m;+0.21Dm., -0, 09m 2.
© (-0.85) (16.83) (3.67) (-2.11)

8. r=-0.001+0.64m,+0.15m_, .
T (=0.73) (20.38) (4.60)

91.%~r=—Q.0001+O¢6Jm;+0.13Dm_;f1:11Dm°2
| (-0.07) (18.16) (2.72) (-2.06)

10, r=0.001-0,004D+0.51m,+0.07Dm,~0.07m. ,+0.11Dm. ,
-0.07m_,+0.07D_,+0.71ms? , | S ‘
© (0.88) (=2.25) (31.94) (3.18) (=3.18) (3.35) (-3.02)"
- (2.34) (2.59) | 3 |

11. r=0.003+0, 42m°+0 25Dm. , .
: (1 26) (7.78) (3.14) - ’

3 ,12;g,r——o 001+0.47m,+0.06m,. . . 8y
- (- 01) (20.51) (2.47) - | L
13. r=-0.001+0.50m,+0. 38Dm°.
~ (-0.33) (6.32) (3.33) |
14, r=-0.005+0.89m,+0.26m_,+0.20m,.
© 0 (=1.19) (11.76) (3.35) (2.61)
.15, r=0.0003+0.68m,%0.20Dm,+0.20m,~0.19Dm, +0.22m_,
0 (0.13) (10.53) (2.16) (3.11) (-2.11) (4.76)"

Y



16.

17,

18,
_ S (=1.05) (12.82) (2.14)

‘{'

r=-0,004+0,77m,+0,11m,+0,22m._,
(-1.24) (14.51) (1.98) (4.12)

r=-0. 0005+0.15m,+0.04m.-0;06m-.+0.11Dm-,

-0.12m.,+0.11Dm_ ,+0.48Dm, 2, " .
(-0.71) (11.24) (2.83) (-3.39) (4.17) (-6.51)

(2.23)

r=—o.od3+o{75mo+o,13m;,

'Equal ~weighted portfollos

1.

10,

11,

12.

13.

r=0.006-0.009D%0. 60m°+0 10m, +0.22Dm_, -0, 08m 2
(2.42) (-2, 56) (17.72) (3.05) (4.68) (- 2 39)

r=-0. 0002+0 68m,+0.09m,+0.21Dm. ,-0.10m_, .
(-0.13) " (18 48) (2 37) (3. 93) ( 2 64)

4 } @ !
r-—O ,002+0, 47m +0, 08m, . : ‘
"(-1.89) (20. 07) (3 39),

r=-0.003t0.13Dm°+Q.§4mo+O.12Dm_,.

(-1.86) (2.08) g7;86),12{76)‘

218

(4.06)

r=-0,002+0,32m,+0. 13Dm,+0.05m,+Q. 01m;,—0.55m°‘;

(-1.16) (8.63) (2.52) (2.01) (4\99 (-2.05).

£=-0.003+0.53m,+0. 11m_,~0.07m_,. .
(=2.14) (16, 59). (3.50) (-2.14) ‘

r=-0. 003+0 62m +0 18Dm, +0. 3 1Dm. ¢
(-1 08) (12, 54) (2 60) (4.23)

r—-O 001+0 63m +0 17m.,

(-0.68) (15.96) (4.36) .f". ¥_ ' R

r=-0,001+0. 57m +0 08m,+0, 23Dm-
~(=0. 79) (\15. 76) (2.30) (4.40)

r=0.001- 0 004D+0. 38m°+0 06Dm, +0. 07Dm +0 14Dm ,—0 10m- -

'+0,08Dm_;-0.09m. ,+0.80Dm, ?

©(0.98) (~2.43) (16.95) (2.09)(3. 26) (4. 41),(—4.29)

(2 54) (-3.81) (2.86)

£=0.004+0.45m.+0.25Dm. , +0. 21Dm_2-0.2 me L
(-1.52) (9.0%) (3.82) (2 10) (—2.90)‘

e

r=-O 002+0 46m,+0, 06m|.
(—1 76) (21. 31) (2. 82)

r=-0. 001+0 50m,+0, 38Dm,.
( 0. 46) (5.90) (3.09) .



14,
15.
16.
17‘.

18

r=-0.005+0.88m,+0.19m,+0.26m. , .
(-1.30) - (12.08) (2.62)

r=0.008-0.014D+0,58m,+0.35Dm,+0.32Dm_, .
(2.48) (-2.70) (8.85) (3.66) (4.68)

r==0.003+0.83m,+0.14m, +0.24m_,.
(15.29) (4.36) '

(-1.12)

r=-0.002+0.41m,+0.05m,~0.08m.,+0.10m_, .
(-1.54) (20.26) (2.48) (-2.79) (2.62)

r=0,003-0.016D+0.76m,+0.19Dm_, .

(3.46)

(2.58)

(0.73) (-2.43) (12.40) (2.25)

7
i

R
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Table A-16A. Results of regression analyses for portfolios,

1ndependent reqressions,

1971-1975

Value-weighted pontfol los

1.

10.

11.

12.

13.

14,

o

15.

r=-0,005+0,66m,+0.,.15m._,.
(-1.64) (70.40) (2.43)

r=-0,001+0.71m,.

(-0.48) (14.88)

r=-0,002+0" 74m, .
(-0.95) (19.88)

r=-0,010+0.69m,+0.15m. ,.

(-2.83) (10.77) (2.77)

r=-0.002+0.75m,.
(-0.61) (10.64)

r=-0.,003+0.49m,+0.09m_,.
(=1.34) (10.91) (1.93)

r=-0,002+0,71m,+0.20m_,.
(-0.44) (10.81) (2.99) o

- r=-0,003+0.65m,+0.17m_,.

(-1.40) (13.80) (3.63)

r=-0.001+0.64m,+0.13m_,-1.27m, 2.

(0.48) (11.90) (2.42) (-1.95)

r=-0.002+0.65m,+0, 14m, .
(-2.66) (11.74) (2.45)

a,

r=0.006+0.43m,+0.25m_, »

(1.44) (5.76) (3.30)

r=-0,0003+0.50m,+0.06m,.

- (-0.22) (18.60) (2.34)

r=-0.004+0.87m,.
(-0.84) (9.22)

r=-0.005+0.99m,+0.23m_,.
(-0.96) (10.49) (2.47)

T=-0.004+0.87m,+0.28m_, .
(=1.17) (12.96) (4.16)



QQ*S‘H[ r——o 002+0., 80m,. Lo

0L reto. 002+0.,46m, +06

[
A ;
[ .

167 £==0.005+0.80m;+0.28m_,

© . 17. r=-0.001+0. 18mq+0 04m_,+0.59m,%.

"~,( =1, 19) (10, 13) (% 05) (2. 74)-

'1;318;’?r—-o 008+0 71m..; o ],zj;w§.;,.~
/o] (=19 70y

Equal —werghted pontfol ios o

1;1 r=-0.003%0. 9m,fo,19mﬁ1§i
(=0 93; (12795) (3.53)
b

RN Vaak
L;fz;'r'r=—o 0b2+0.75m, +0. 1Zﬂ :
: (=0.70)° (12 92). (2. 90)-‘

o 3; \r==0.00140.48m, .

(= 0. 71) (14 65)

”7,5241,: r=—o 005+0. 46m,+0 13m:.; R

( 2. 53) (11, 50) (3. 38) e

( 0 56) (10 63)

6.+ r=-0.005+0.58m,+0. 13mf;;
".,:»( 1.77) (10.39) (2.28) "

© 7. r=-0.003+0.65m+0. 18m, +0. 30m_,

A= 0. 76) (7. 83) (2 23) (3 64):

. s; r—-O 005+0. 63m°+0 22m-,.“1f)'»“

( 1 65) (10 46) (3 65)

’,f 9;” £=-0,00240. 61m°+0 2m_. 0

(-0. 54) (10 39) (3. 58)

1,+o 77m, 2 ;':z;n
| (-2.84) (18.68) (2473)(2.60)

B 511 r= 0 004+0 46m,+0, 27m_y e
(1.19) (6.54) (3.84)°

‘;42 ' $=20.002+0.49m,. .“t7;f-‘ﬁ“»°[ff*ﬂ'f "

- % 0.99) (14 99)-

13, r=-0.00540, a7mo.‘f-»-;3‘ﬁg E5  |

1(-0.95) (8. 293

i  114f«fr=—0 005+0 96mo+0 23h,. , ‘ DU T
et } (-1 02) (10_46)_&2051) : e

~ (1.26) (9.93) (3.52) 1f*. ’j*“7v.;f" 
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15,
C16.
17,

~fr—-o 012+0, 78mo+0 20m.;;3
(-2.41) (8. oo) (2 10) :

elo. oos+o*’%“3mo+o 32m-,,‘*
(-1. 29) (12 97) (4.43)

£=-0.008+0.91m,+0. 29m_,;v¢

( 0. 99) (1. 50) (3 50)  “  ;;:‘fv “Ji”

_-r-—O 002+0 45mn,
(-1.27) (16.59)

4

222



L Value—welghted pontfol IOS
"’“fn1. , r=0.005+0,56ms+0. 09m,.

223
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Table A*1GB "Results of regresslon analyses for’ portfollos,=5»‘
- 1ndependent rggre551ons, 1976 1980 .

'(2 17) (12 52) (2 00)

"-zpll,r=—o 0004+0.59m,-0.09m 5.

L (-0.17) (1396) (-2,13) .
3. £=-0.001+0.55m,+0. dem.o
T (-0.50) (9.80) (2.54) .. R |
4, .r=0.001+0.33m,-0. ssmo,;j»;-'““ e
L .’(0 90) (8 97) ( 2. 03) v o

5. r=0. oos+o 42m° 0. 13m_
S 67) (7.93) (-2, 45)

'7-5f6§£.’r 0. ooo3+o 22m°~0 15m. . 11;~ 7.;ju-.~~Jf{:k f7u}[r}§‘_f;

"?_57;*_'r-—0 0001+0.65m,-0. 13m" ,"'

9. r=0.0005+0.57m,.
{0, £-0.00140.50m,-0.07m. <0.07m .. - | R
f~?]“fiyi’fr =0, oo4+o,g9mu—o T9m

B 12' S r——o 001+0 44m° i )

“vj(b 24) (9. 15) c 6. 20)

o (-0.21)7(13.53) (-2.69) "

8. r=0.002+0.62m,+0.11m_ ;.
~ (0.65) (14.36) (2.42)

(0.20) (11,04)

(1*03) (23. 60) (- 3 53) ( 3 24)

‘f ( 0 49) (11 93)

 13} 'r 0 002+0 49mo ;'";ﬂ j; L .:; ,  ff“4' ." :

'_‘s(o 33) (7. 70) o J_ SR L
© 14, £=-0.004+0.83m;+0.25m. ,+0. 27mg;_'fv77v”
oo (=0 71) (6.75) (1. 97) (2 16)

15, £=0.006+0.65m,+0. 17m, +0. 13m_,,_["

I 84) (10. 59) (2 67) (2 17)

L



L 16. ,o .006+0.63m,=0. 17m-,;

j(1 40) (8. 64) ( 2. 22)

17, £=0.0007+0.12m,~ 0.08m_,~0.13m_,.

~(0.65)"(6.15) - (_4,07),(—6;39)

.18, £=0.004+0.71m,~0.Tem.,

".Equal—weighted pontfqggos

;;_3;  fr=—0 003+0 44m°+0 1.

%:T, Cpl 0 007+0 54m, +0. 11m,-0 10m i.

>'7;J4‘r——o 002+0. 59m°.

’ 7'v8}.7”r =0.003+0.. 61m,+0. 11m_f;

".(1 14) (10. 28) ( 2. 61)

(3. 11) (13. 30) (2. 61) (-2.50) -

5 pe0.00240. 62,400 A1m,=0.13m. 40 -
>  (1.13) (44 40) (2 58) ( 3. 09),'“

"K—T 47) (12 64) (3.07\

4. r=0.002+0. 29mo 0.07m. L.

. (0.96) (7.81) (-2, 13)f"

"B, r=0.006+0.44m,~0.15m_,.

~ (1.90) (7.73) (-2.51) }“

6. ~r=0. 00240, 44mo o A6m.g.
- (1.03) (13:38) (-4, 73),_. g

T (-0, 51)\}9 .88)"

(0.68) (11. 60) (2. 02)L;ff}jf

9. =0.0008+0. 50mo.y

~ (0.30) (10.30) »\§"

10. r=0. ooos+o 40mo—0 10 '—0 o&m,

‘ A(o 46) (17 61) (= 4. 50) T;s 47)

o :11;'ﬁr=—0 003+0. 66m°fb 25m-_

(=0.77) (8 56) (3 02)

PO 5154.'r 0. ooos+o 39, o 10m- —0 08m_

*‘HA},.r——o 00540 85m°+0 27m,+0. 25m. .;fr'” |
o (-0.85) (7. 17) (2 25) (2 1

ST

- i

Qt54)-(14 21) (-3. 42) (-2, 73)

| ﬁjpflr =0.002+0. 49m°.,'

(0. 52) (7.69)

o228



©15. r=0.005+0.64m,+0.16m,+0.13m_ ;. . = "
© o (1.65) (10.68) (2.62) (2.21) Z/,~r T

“16. - r=0.006+0.64m,-0.17m_, ..
T (1.40) (8.33) (=2.11)

S

170 r=-0.00006+0.36m,=0.10m_y. ~ . . .
U (-0.45) (13.92) (-3.80) . Lo
18.  r=0.004+0.73m,40.15m,~0.16m_,.
7 (1.08) (9.93) (2.09) (-2.13)

-~
B
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fTable A~ 17A Regre551on StatlSthS frOm dummy regre551on
: o regre551ons for portfol1os ST

Vi

| f'Fund’f o . R? . :3 ' DW valuex - -',Q—value‘

";Val&é-weighféd portfollos

0. 73 .. . 2,03 . 02.02
. 0.80 T 2,49 . - 1t.78 o o
0,76 . .3,03 % 37,39 s
C0L72) 2,28 04,84 -
0.67 . 2,05 - 07.28
0.72° 2,15 . 10.60
0.75 ... 2,854 o 17,16
0.80 2,130 09,46
o 0LTT s 2082 1055
0 1000920 . tU1.B2 o 14400

SOOI OO W

FENE T 1.4:‘f~.~0,42& e 24050 Tt 07,87

2w 0.9 e 2039 10,04
13T 0059 .. 2,03 Y 06.51.
140,58 2023 0 ©05.61.

T s el 190 :"07,72'*‘“-33*"

18 oo, 68.g'f1» 2410 701,95
M7 0069 0 .87 0 o 04,99
18 o, 60% '*;¢‘  2,75 28,46

f QEquéJ¢wejghfed pontfollos

om0, 80,:?;,..=*',: 2,11 02438
0079 2u12 0 08,83
U 0.63 0 v 2,800 0 24,25
S 0.63 2,300 00.92 o
o 0.660 - 1,990 08,97 . .
CU0WT78 18T 003,820
C0.6E Tt 2.8s 11,220
071 2,03 04082
CT0LT 2017 02,79
0.89 . 1.65 .. 10.82 ¢
e 0WB3 1,94 D 10,47
0.81 1,66 . 03,61
0.55 - 1,96 . 02.59
1 0.60 . 2.24 ' 05,54
04750 L L, Bl .05.83 -
©0.80 . o 1,90 706453 ¢
T0.63 0 2038 12,480

A OOV B WN -

N PV G

SO0 NLOY U1 R W N =

- *Durbin-Watson statistic
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'Table A-17B. Regre551on statlstxcs from 1ndependent'
r;gresswnsi 1971—1975 for portfollos

Fund s o R2 . . DW value*‘ | g—valuelwf

' Value—welghted pontfollos T 7. _ i

o.700 4.9 . 02.87

-~ 0.81 . 2.64 - .. . 08.11

. 0.88 2,76 . . 11.26

S - 0.72 .53 . 05.00"
T 0069 L1600 06.70

0.70 .24 +.08.34
0.73 .66 . .15,78
0.81 26 12,30
0.75 .70 11,45
0.92 ..

. .0.49
L..-0.88 -
©0.62 -

L0071
0.80 -
S 0.70 0 -
0070 0
”‘0 51

-

. ‘x@h:qtnu1bcbu>u-

_mﬁmmprQOn

.68 7 06.88
.23 11,22
2120 05060
.53, . - - 08.60
J79 0 o 02.87
JI1 02,68 .
.93 03,69
.85 . 05,32

TTRAN SN RNN S S RN NRNRNNN

' -’EquaI-welghted pontfollos

$29 01,88
47 07.12 =
.58 o 10,96
T 05.76:
13 o L 07067
W97 . 03,99
W35 T 07,200

‘_IO 792;: "‘\7“"
C0.T79
0,81

- 0.75.
p0.68 0,
00700 s
0068
.72 ¢
0.72
0.88
-0.56
- 0.81
0,57,
0T :
20,80
0.75. .
0.80 . -
0. 59v“j S
’*Durbln Watson statlstlc f ‘

137 ro=r 03025
W81 s 09,24
273, v 009,52
276 7 o 04,29
02 -, 02,68 -
W570 o 09,20
72w 03026

"xpcn+qoxu1p(»h)g

ONONUIBWN SO,

™

.78 - - .03.97 '
206, .. 04.65 -

NaNaANN oD AN RN 2NN NN

@ .

.53 12.08

12 ot 08.90



Table' A-17C. Rggression'étatistics‘from-indépendent

reqressions, 1976-1980, for portfolios .

. Fund . R

* Value-weighted portfol fos

4

0.71
0.79

“

-

S OONNU S WR =

LA WN

== k=A== k= t=R=X=X=2=X
N

- Equal -weighted portfolios = . .

L 0.78 .
-~ 0.81 "
0.74
0.60
57
.80

L LSOOI U W RN -
o OB @ -

CoocoO0O0OCcODOOCOOoO
. - e ... - L IR ) L] .. L] . -

ul

o

100 N OV 01 N

 %DUrbin—Wats6nfsﬁéfistic:‘“J_'

) ",’.

I SRR SRR K S
O

NN AN = AN NN = S o oR =
. o . . e e * e . RN S o ‘e e e - 'S
w

o

‘DWvalue*

2.08"
2.54
3,27
1.7
1,94 .
2.02.
2,20
2.14

-

'g—vélue,.

1 01.49

12.21

29.18
05.51

02.78
10:.86

- 01.36

03 -"2.8

- 12.34
- 05.10 ¢

08.18
05.27

- 06.29

05.26

03,71
£00.88
08.67

- 02.18
. 03.53 .
- 20.52
14.83.

04.17

,09.26 -

06,21
. 03.50
. 04.70
. 08.93

05.22

05.42 -
. 04.43"
© 04017
05,94
- 03.97
02.49
11.25".

228
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i

Table A-18. Estimated autocorrelations for Qortfollo series, .
: ‘ for 1971-1980 : C

Value-we ighted pontfollos ‘ | S
" 00.189 -0.086 . 00. 116 00.120 00.060 -0.078 0.090

OOJAUC R WN -

00,019 -0.297 " 00.159 00.097 00.031 -0.032 0.090 .
-0.086 -0.076 00.077 00.066 00.076 00.066 0.090
100.177 =0.116 00.143 00.073 00.046 ©00.023 0.090
00.186 -0.080 00.061 00.014 00.056 -0.120-0.090
00.127 -0.191 00.141 00.047 =-0,046 00.048 0.090
00.090 -0.296 00.013 00.036 00.082 00.001 0.090
00.141° -0.206 00.045 -0.023 00.113 00.057 0.090
| . 00.093 -0.221 00.011 00.045 00.173 =-0.022 0.090
10 1 00.046 -0.146 00,087 -0.015 00,093 -0.006 0.090
1.~  00.065--0.060- -0.002 =0.106 -0.099 ~-0.118 0.090
. 12: %» 00.005 -0.149 00.072 00.105 ~0.061 "00.044 0.090
13 .00.133 -0.183 00,003 00.091' -0.084 ~0.064 0,090
.14 00.139 -0.213 -0.044 00.023 00.028 00.051 0.090
157 °00.272'-0.099 00.058 00.020 ~-0.045 =-0.112 0,090
16 ~ 00.181 -0.183 -0.014 00.075 -0.008 "-0.060 0.090
17 00.152 =0.124 00.004 -0.003 00,092 00.047 0.090

18 -0.042 ~0.038 00.009.00.086 00/182" 00.008 0.090.
| Equal-welghted'pontfollos ’ | .
00.217 -0.143 00.105 00.096 00.026 =-0.032 0.

1
2 00.112 -0.286 00,119 00.135 00.022 -0i015
3 - -0.038 -0.120 -0.023 =-0.016. 00.123 00.041
4 100.242 -0.172 00,046 00,093 00,055 00,062
5. 00.194 -0.058 00.076 -0.008 00.066 ~0.129 0.
6 00.176 -0.162 00.088 -0.012" 00,042 00.009 0.
7 00.134 -0.202. oo.oag 00.088 -00.09%  -0.084 0.
8 00,188 -0.163 00.026 -0.001 00.117. 00.046 0.
9 . 00.180 -0.157 oo,o%o 00.067 00.121.. -0.076 0.
10 -7 00,059 '=0.117 '00.073 -0.009 00.084 =0.015
11 00.119 -0.117  =-0.021 -0.109.- -0.044 —0.124
12 00.054.-0,137 . 00.127 00.035 00.011 " -0.014
13 00.142 =0.188 = 00.017 00.077 -0.061 -0,089
14 1 00.139.-0,216 -0.047 00.025 00.026 00.049
15 ~00.294 -0.111  00.057 00.025 -0.071 . -0.103
16 0 00:213 -0.213 -0.044 00.097 . -0.012 -0.036
17 .00.046 -0.089 00.115 00.014 00.072 * -0.057
18

00.126 -0.037 ~ 00.034 00.026 00.181  00;007
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‘Table A-19A. Estimated autocorrelations for residuals. from
‘ dummy varilable regressions for portfolios

Fund b, P2 Bs  Bs o bhs  be  SE

o

Value—welghted portfolios )
‘—0 037 -0.055 =-0.038 00.072 ' 00.075 '00.016‘0.090

1
2N -0.261 -0.122  -00.089 ~-0.032 '00.078 -0.0530.090
307 "-0.544 00.125° -0.157 -0.035 00.067 -0,059 0.090
4 -0.142 00.095 00.085 -0.021 -00.066 00.012 0.090
5 -0.030 00.076 00.197 -0.025 00.1189 -0.035 0,090
6 -0.079 -0.038 00.198 -0.190 -0.002 00.080 0.0S0 .
7 -0.272.-0.175 00.198 00.036 -0.039 -0.023 0.090
-8 -0.066 -0,148 .00.172 -0.085 00.109 00,070 0.090
9 . -0.280 -0.038 --0.026 -0.007 00.091  -0.038 0.090°
10 - 00.230 00.166 00.079 00.118. -0.142 .00.044 0.090
B I P -0.032 00.026 =-6.00t -0.072 =-0,194 -0.145 0.090
~t2 . .00.205 -0.069 ~-0.010 -0.013 -0.150" 00,125 0.090 -
13~ . -0.021 00,031 -0.159 00.119  -0.114 00.035 0.090
14 . . -0.118 -0.121 ./-0.065'00.066 -0.083 -0.061 0.090
15 ..00.150 00.048 "-0.023 00.181 00.079 -0.028 0.090
16  -0.053.00.025 ~0.055 00.099 00.011 00.005/0.090
17~ ~00.064 00.150 00.067 00.069 - -0.044 00. 067/ 0.090 -
18 -0.378 00.122 =-0.127 00.169 00.027 00, oz# 0.090
‘Equal-weighted portfolios :
S - -0.076 -0.021 00.113 00.007 00.018. :.00.027 0.090
2 ~-0.078 -0.145 00.064 00.112 -0.002 00.057 0.090
3. -0.403 00.094 -0.140 00.103 00.009 00.080 0.090
4 00.027 00.030 00.009 00.053 00.043 00.036 0.090
"4 00,003 00.095  00.207 -0.027 00.133 ~-0,071 0.090
.6 - - 00,088 00.031 00.132:-0.040. -0.008 -0.009 0.090
7 <  .=0.224.-0.062 00.005 00.086- 00.106 -0.149 0.090
.8 -0.016 -0.027. 00 139 00.008 - 00.089 - 00.109.0.090
9 - -0, 088“00.0T9g.-0 040-00.004 00.072 -0.054 07.090
10 . 00.168 00.169 -0.025-00.031 -0.175.-00.054 0,090
11+ 00.028 00.027  -0.012 -0.117 -0,157 -=0.216 0.090
12+ 00.146 00.019 =0.015 -0.065 00.015 00.067 -0.090
13 . . 00.014 -0.009 -0.117 00,063 -0.059 00. 018 0.090 -
14 . -0.124 -0.099 - =0.064 00.050 -0.106 -0, 064 0.090
15 00.077 00.020 -0.075'00.174 -00.002 ‘-0 082 0.090
16 ~-0.007 -0.002. -0.071 00.198  00.010 00. 020 0.090
17 ©° " 00.02500.150 :00.127 00.022 00.125 -0.008 0.090 -
0

18 . -0.194 00.166 =-0.113 00.096 00,078 00.112 0.090
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Table A-19B. Estimated autocorrelations fo¥ Yesiduals from
_ independent regressions, 1871-1975, for portfolios

© Fund  p.  ba by Pa bs p.  SE
" Value-weighted portfolios =

00.074 -0.003. -0.125 00.050 - 00.132 00.081 0.123

1 .
.2 -0.337 -0.016 -0.067 00,071 =0.022 -0.126 0.123
3 . . -0.435 00,011t 00.028 00.049 -0.009 -00.063 0.123
4 -0.270 00.021 00.015 -0.087  00.053 00.052 0.123
5 -0.093 00.010- 00.204 -0.246 00.003 00.03110.123
6 -0.083 00.063 00.138 -0.308 00.078 -0.086 0.123
7 . ~-0.325'-0.250 '00.298 -0.090 .00.004 -0.076 0.123
8 -0.108 -0,255 '00.268 -0.175 00.046 - 00,159 0.123
9 -0.368 ~-0.042° 00.061 -0.091 ' 00.194 -0.108 0,123
10 00.095 00.138 -0.021-00.086 -0.099 00.257 0.123
11 '00.152 00.162 -0.076 -0.155 =-0.367 ~-0.162 0.123
12 -0.107 -0.029 00.132 -0.,295 =-0.087 00.244 0.123
13 -0.073 00.039; -0.268 00.029 -0.10 00.064 0.123
14 -0.302 00.030 --00.044 00.217 -0.011 -0.077 0.123
15 00.121-00.078. -0.134 -0.015 -0.082 -0.034 0,123
16 . -0.057 00,121 =-0.101 ~-0.0%85 -0.033 ~“0.112 0.123"
17 00.028 00.219 00.014 00.014 -0.096 00.062 0.123
18 ~~-0.427 00.240 ‘0.122 00.072 00.068 00.044 0.123"
Equal-weighted portfolios - - . ‘
e -0.137 -0.041 00.032 -0.018 00.088. -0.044 0,123
2 =0.245 -0,063 00.055 00.213 -0.091 -0.009.0,123
-3 ~ =-0.402 00,021 ~-0.097 00.080 -0.029 00.106 0.123
4 © -0.251 -0.086 00.027 -0.152 00.047.. 00.047 0.123
5 ~-0.089 00,087 ~00.213 -0.252 00.034 -0.053 0.123
6 00.029 -0.071 00.142 -0.182 00.082 00.016 0.123
7 ~0.194 -0.145 00.138 -0.086 00.112 -0.153 0.123
8 -0.021 - -0.171 00.280 -0.092 00.123 00.132 0.123
-9 -0.080 -0.114 00.009 -0.087 -00..141. -0.084 0.123
10 -0.055 00.134 - -0.004 00.084 -0.172 00.303 0.123
11 "00.134 00,103 -0.036 -0.135 =-0.297 -0.142 O.L%%
12 00.109 00.132 -0.077 -0.101 -0.085 00.137 0.123
13 ' ~0.016 -0.015 -0.195 -0.060 --0.035 00.041 0.123
14 -0.321 00.013 00.054 00.211: -0.020° -0.081 0.123
15 . . 00.163 00.101 -0.072 00.021 '-0.115 -0.007 0.123
16 -0.045 00.060  -0.085 00.011 00.011 '-0.115.0.123
17 . '00.129 00.189 00.050 00.022 00.074. 00.081 0.123 -
18 0

-0.024 00.214 . -0.033 -0.040 - 00.162 00.054 0.123
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Table A-19C, Estimated‘autocorrelatiohs for residuals from

- independent reqressions, 1976-1980, for. portfolios

Fund b, - ba  ba- Ps - " Ps  be  SE
: Value—weighted portfol ios

-0.084 -0.007 -0.071700.037 00.069. 00.066

1 0.118
L2 . -0.,273 -0.138 00.155 -0,154 00.215 -0.017 0.118
3 '-0.645 -0.184 00.039 00.084 -0.054 -0.001 0.118
4 00,121 00.194 00.113 00.002 00.105 -0.036 0.118
5 00,019 00.022 00.166 00.051 00.099 -0.036 0.118
6 . -0.066 -0.106 00.323 -0.107 =0.079 00.165 0.118
7 -0.121 -0.076 00.055 00.153 -0.010 -0.026 0.118
8 -0.072 -0.084 00.084 00.020 00.034 00.002 0.118
9 ©..-0,104 00.116 =-0.157 -0.027 00.028 00.016 0.118
10 007266 00.141 00.185 00.048 ~0.205 =0.141 0.118 «
. 117 -0.145 00.087 00.067 -0.091 -0.105 =-0.157 0.118
12 - -0.262 00.050 -0.122 00.119 -0.163 =-0.003 0.118
13 .+ =-0,009 -0.061 -0.073 00.196 -0.176 =-0.024 0.118
14 -0.077 -0.151 " -0.221 -0.027 =-0.129 -0.038 0.118
15 00.140 00.031 -0.104 00.182. 00.122 00.026 0.118
16 -0.128 -0.038 -0.032 00.140 -0.086 00.102 0.118
17 00.091.00.063. 00.001 ~-0.019" =-0.025 00.025 0.118
0.118

t8  © -0.227 00.052 00.026 00.183 -0.115 00.173
 Equal-weighteg portfolios.

TR . _ ’ | ‘ - .
00.035 00.105 00.198 00.016 00.065 00.070

1. 0.118
2 ~-0.018 =0.104 * 00.150 00.014 = 00.140 -0.010 0.118
3 -0.424 00.290 -0.115.00.072 .-0.098 ' 00.166 0.118
4. 00.280 00.297 00.048 00.238 - 00.051 " 00.045 0,118
5 . 00.094 00.018 00.157 00.073 00.111 =-0.106 0.118
6 00.144 00.261 00.041 00.071, =-0.216  -0.004 0.118
7 -0.185 00.108 -0.180 00.131 004032‘ ~0.006 0.118
8 -0,053.00.131 ~-0.131 00.116 =-0.051 - 00.022 0.118
9 - -0.068 00.218 -0.076 00.100 00.068 =0.011 0.118
10 100.249 00.176 00.125--0.062. -0.020 -0.158 0.118 _
S R -0.062 -0.047 00.062 -0.111 -0.043 -0.230 0.118°,
12 ~--0.019 00.058 00.154 -0.080 00.810 ~-0.200 0.118
13 - -0.001 -0.092 -0.084 00.174 -0.143 -0.024 0.118
14 '~0.060 -0.117 -0.128 -0.019 =-0.143 =-0.092 0.118
15 °° 00.150 -0.020 -0.116 00.171 00.156 00.021 0.118
16 - -0.090 -0.037 -0.099 00.155 -0.072 00.107.0.118
17 - -0.,058 00.035 =-0.000 -0.003 00.178 00.028 0.118
0.118

18 ~0,337 00,197 -0.055 00.031 ~-0.052 00.131

5
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Table A-2
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Fund

Value-we ighted portfol ios

LU EONOOBWN 2

—_
- O

OO WN

Equal-weighted portfolios -

OOJOYA D WN —

OA. Sharpe Indexes, 1971-1975, for portfolios
Sharpe Index' Sharpe Index? Standard
’ ' ~deviation
~-0.1879 ' -0.1853 - 0.1373
-0.0897 -0.0885 0.1364
-0.1084 - -0.1069 0.1365
-0.2723 -0.2686 " 0.1386-
-0.1029 - -0.1015 0.1364
-0.1618 -0,1595 0.1370 )
-0.0975 - -0.0962 0.1364
-0.1537 -0.1516 0.1369
-0.1107 -0.1092 0.1365
., =0.1050 ~  -0.1035 0.1365
0.0861 : 0.0850 0.1363
- =0.0767" - -0.0757 0.1363 "
/T -0.1248 o -0.1231 0.1366
~0.1360 . =0.1341 0.1367
~0.1427 - -0.1407 0.1368
-0.1609 4  ~ -0.1587 ‘0.1370.
-0.034717 . - -0.0337 0.1361 .
- =0.1915" . -0.1889 - 0.1373
~0.1276 -~ ~0.1259 - 0.1366
-0.1119 - -0,1103. 0.1365
-0.1127 R0 1111 0.1365
-0.2420 -0.2387 0.1381
-0.0993 : -0.0980. 0.1364
~0.1974, ~ -0.1947 0.1374
-0.1322 -0.1304 0.1367
-0.1872 - ~-0.1846 0.1373 =
-0.1059 - -0.1045 0.1365
-0.1107 - ~-0.1091 - 0.1365
. 0.0506 0.0499 0.1362
-0.1200 Y -0.1184 - 0.1366
-0.1370 . -0.1352 ' 0.1367
-0.1404 -0.1385 - 0%1368
-0.1498 ‘ -0.1478 0.1368
-0.1352. " =0,1334 0.1367
<0.1381 - ~0.1363 0.1367
 -0.2739 ~0.2701.

0.1386

‘as traditionally,caléulated

*adjusted

S
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A l

Table A-20B. Sharpe Indexes, 1976-1980, for portfolios

Fund ‘Sharpe Index' sharpe Index® Standard
‘ deviation

Y

-Value-we ighted portfol Ios

—SWONOUIE WR —

0.3427 0.3385 0.1328°

0.1274 0.1258 0.1296

« 0.1471 0.1453 . p.1298

0.2262 0.2234 0.1307

0.2384 . 0.2355, . . 0.1309

0.0530 . 0.0523 -0.1292

0.1144 0.1130 0.1295

0.2461 0.2431 "~ 0.1310

0.1640 0.1619 0.1300

0 0.1614 ©0.1594 0.1299
11 . 0.1551 0.1532 0.1299
12 0.1263 0.1247 0.1296
13 0.1832 " 0.1809 0.1302
14 0.1374 0.1357.  °  0.1297
15 0.3862 ., 0.3814 ° 0.1338
16 0.2218 - 0.2191 '0.1307_
17 © o =0.0217 -0.0215 - 0.1291*
18 40,1963 0.1939 = 0.1303

Equal;weighted{bthfOIios~ : ' S
.3600 0.1333 .

L OO NO W =

. 3645 "0 |
Wy2231 . 0.2203 0.1307
- 0.0992 “0.0980 s 0.1294
(,0%.1839 0.1816 - 0.1302
0.25377 0.254e [ 0.1312
0.159§ - . 0.1578 0.1299.
0.1105 . 0.1091 - . 0.1295
0.2746 0.2712 0.1315
0.173¢ 0.1713 - 0.1301
10 . 0.1064" 0.1051 ° . 0.1295
11 . 0.1639 0.1619 0.1300
12 0.1174 , 0.1159 : 0.1295
13 0.1853 0.1830 - 0.1302 -
14 , 0.1310 ©0.1293 | - 0.1297
15 ©0.3703 0.3657 0.1335
16 . 0.,2262 | 0.2234 0.1307
17 0.1095 - 0.1082 - - 0.1295°
18 0

22316 . - 0.2287 - - 0.1308

‘as.traditionally calculated
adjusted ’ ‘

]
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o Table A 21A Transformed Sharpe statlstlcs, 197141975, for
o . Dol portfollos ' we o '

;Fund f";fp“. B Shm’-;w, R QVQ'*EEEi‘ o
'%’,Value weighted pOrtfoIios G e wrf:rﬂ)”f'f*fh ¢ -

.-0.0003 - . -1.4457
=040000 . " -0.3586
e 40,0001 ¢ -0.8556
Lot. o0 0 -40,0004 . =2,4552 -
S -0u0001 o =0.4381"
L =0.0002 . . =1.1886
.. -0.0001 . =0.3664 °
L =0000027 0 L =1, 2377
T e oo, .=0.0001- . <0,5701.
S0 e ~0.0001 - . - -0.8336
ST 040003 0 T 1.2860 -
STtz -0400000 0 -0.1735
14 0 =0.0002 0 .0 -0.6396
Cooa s -0,00027 q',—o 8312
w15 =0,0002 . =1.0083
16t -0.0003 . . -1.0881
¥ 0,0000 T 0.38660
._1r18~r_‘jh“"g,u;_.;-',_o 0003;;:.;-‘*_*“; -1.1946 -~

wmﬂmméwﬁé~

hh*EQUaI—welghted DOPthIIOS Tt

'.—0 0001 <‘5—0 8270 LT
S e=0,0Q010 o0 0=0,6223 0 0 0
Smo T 0=000001 et =0,7919
A A_fU;OOOB S L =2.1673
o =0.0001 0 e ve=0,3932
o=040003 RS L,~":1}5619;‘
-0 0002f[‘ e ”'ﬂ,: -0 6376
R “ﬁ ‘»-D 0003 R : 3939 e
L e =0,0001 e :A-gv -0 4479 '“‘.,f;"
Coe -0. 0001 Lo --0 7890,;‘ R
Lo Co 0. 0003.;]w11f‘_' f 0428 y R
i 2-“5‘Q‘h/ﬁum é"f : _0 0001‘ft-“ s .uv_o 8578 a;ah _f RO
B I R T T P %V—O 0002 © . S =0.7222. Lo
] 1}4'» ,3””*,\ ~=0.0002 j_fffﬂ -0.8822 -
‘.15-fff_7. Lo w-O 0003h"_ AT w-T;OQJS”fT
,‘h‘ﬂG", o =00 0002, . fﬁfaff0;8497',;
CATT e iﬁlv ”'”—0 0001 . oo =1,1260
ngB;',7.‘? fr;rﬁ. v -0 0006) ST h';ﬁ2;0695'”

AAOWQQQmpwwé

1

vizﬂ'transformed Sharpe Index fvf s
\'._’standardlzed transformed Sharpe Index
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L

"‘Table A-21B. Transformed Sharpe statlstlcs, 1976—1980,f6r"
2 ‘ v portfollos-' , o '

S A
o .

’[‘FUnd | :‘;_f :'rﬂ' shm' SRR ~zsh?

,‘yValue weighted pontfolros s ‘Hafy r_:*,‘l" ;'1‘. e

a/i,f ‘0. 0003j'_;v' . 2.0299¢

-0, 0001 . i =1.,0152
2040001 Y 20,5076
00000 . 0.4255 .
0 0.0001 . - 0.4B32
20,0001 0 =1.4479

-0, 0002 S =1.1736

-0.0801 - 0.8165

S R R : -0 0001 B Af0-4101-”¥5'A
Qe oo 0 =0.0000 , ®0.7322 . - *\
e B T +-=0.0001 ‘ -0.3092 . .

12,0 L =0, 0001 -0.8964

AAqummpWNg
o)

RS NI ,1“40'0000 ~0.0907
1}4‘ FA k " L S -0 0002 : . .,‘0.4}8}56
o5 g 0004 2.1929

16 e j* 0.0001 0.3283

S e - 700001 © -1.9014

’a:‘g'ff'f S 0e0000 0.0520
JquuaI welghted portfolros,'r C

potEe T 0.0003 ¢ . 2.3799
S0 00001 - 0.4631°
: Ce ..—O\.- 0001 ) _‘_‘— 1-2352 ‘>. o:_‘__i;;‘
70,0000 o -0.0888
0.0001 S 0.67300 - i
-0.0000 . -0.4588 . 7.
m':‘~'?f0 0002: - =0.87 18 o e
St 0.0002 0 0.0638 . oo
2000000 S0.aasn
. <020001 .- .. =1.5301 7
T Zplooot o 0. 2595 '
S~ =0.0001 e o1l1819 0
o =0.0000 %k-vf‘_:~0 0687 .
©=0.0002 - D . :-0.5562 -
0.000¢ % . 2.0327.
10.0001" S 0436780

;@rn<r¢znusq1mf4”

—

SR
~+
-

*"/f‘,,fo 0001 <~ i1.2365 0 .
o0eo0r e 0.6

;‘transformed Sharpe Index S e oS
2standardlzed transformed Sharpe Index 0

R

. /

'»n_}/(f _;x;r{:;vfﬁg L

. A g i Y . -
i B I
R T R &
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Table A- 22A Treynor Indexes, 1971-197§“ fof‘portfolios N

f. Fund »  o Treynor Index‘» Treynor Index? Standard

v?‘Value4wejght¢d

40 00 ~J OV Ul G

BN WN = O

A"5quua7¥Wengf¢d

LV OUGT S WN =

e

® IOV O WK

pontfollos

-0 0122'_1“
- =0.0053

-~ =0.0061
" -0.0176.

-0.0066
-0.0103
-0.0063

-0.0094
=0.0070
'-0.0059
£ 0.0074°

-0.0044

~.-0.0084
. ~0.0088
-0.0089 .

o =-040023..

"’—0 0143
pontfolros

 _0 0079__ _”‘
- =0.0069
+.-0.0066
. -0.0155
. =0.0064
. =0,0128
o=0.0097 - -
--0.0124
©-0.0070
©=~0.0064 -
00,0041
©-=0.0071
0 -0.0097.
0=0.0091.
. =0.0094
. =0.0087
. =0,0082 .
- =0. 0196a’”

ot
A

- =0.0057 -
-0.0056
L0, 0142
/=0.0059 .
-=0.0093
-0.0056 -
=-0.0079 .
. .=0.0062
. =0.0051"
- 04,0050
. -0.0042
-=0.0082:" -
-0.0066 " .
- -=0.0072: .
~-=0.0081
.. =0.0018 -
C=0.0113

- ~0.0066
=0.0060 -
S =0.0060 -
L =0.0121.
S e=0:0132
~0.0060 "~
C=0.0099
~ =0..0050 -
©=0.0053
0.0027
-0.0067 .-
 £0.0094 .
-0,0068
.=0,0072
'-0.0067 -
-0.0076
.:1—0.0161

‘ dev1at10n

.0.0071
~.0.0087
040071 ¢
.0.0070" -
- 0.0079"
~0.0079 -
- 0.0079
. .0.0070

0.0076 -

- 0.0066

- 0.0080
0.0075 -
0.0091

.. 0.0066

- 0.0069
©0.0068"
0.0071 -
©0.0080

. 0071
(L0073

00ﬂ3

.0;0069?x21'ﬁ'

0.0091 - -

.0.0062
0. 0072jl1:
'~7‘ 0 0065 - -
20,0066

20,0075

©.0.0077 .
-.0.0094 .o
©.0..0066 -
.0,0065 o
- 0.0068
.0:0075

0.0079‘»

'as tradltlonally calculated S ' - ~
, 2as rev1sed, u51ng B estlmated from dummy varlable analy51s

& BN
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Table A 22B Treynor Indexes, 19764i980 ‘fdrfpoftfolidsrl

1

: Fund -:_ 5&} ‘ Treynor Index“ Treynor Index"Standard
T : ¢ dev1at10n

Va]ue welghted portfollos

0. 0213],«’, ©.0.0139. " .0.0070

0.0076 . 10,0081 - 0.0082
- .0.0101 - "~ 0.,0084. " 0.0074
.'0.0146. .7 ... 0.0142 "~ 0.0080 .
o0.01720 - 0.0130 -0.0070 ..
. 0.0038  0.0049 S0.0121

1 0.0069 - - .0.0082 0 0.0093 .

0.0148 .- 0.,0112- . . 0.0059

. . o0.0100 0 o 0. 0094 - 0.0074"
100 ' .0.0089 - - ....0.0126 - 0.0101 -
1 . 04,0142 0 v_o;0137“,, - 0.0115.

20 7. 0.0079 - . -0,0065 _ - . 0.0066
13 .0.0135 . 00,0075 ... 0.0052 o

14 o 0.0116 " . 1. 0.0063 -~ :0.0059 . .
15 .. . .0,0260 - . . 0.0139 - 0.0045 o o
167 . 0.015& - 0.0091 . ' 0.0053 . -
AT -0. 0018.°.  © -0.,0280 - . . 0.1701 " .
18 wA', 0. 0128,‘x,v;. .. 0.0107 "~ . 0.0070 =

— WO UL W N —

~f,EquaI welghted pontfollos SEian

.0195 0.0068"
L0125 0. 0.0072°
20049 . - 0.0064
.0080 . 0.0056
.0144 = 0.0071 "
.0081 - 0.0066
.0069 .. 0.0081 . =
.0126 -~ . .0.0059 ~ .
.0086 " . . 0.0064 .
.0138  ~~ .0.0168 .
.0263 . . 0.0208
.0057°~ . 0.0063

;0133 . . 0.0092*.

.0060 " -0.00607 - -

0.0224
.0.0135
0.0063
~o 00,0129
0.0188 .
.0.0099 "
L 0.0073 o
T.0.0175.
o Sl 00T
210 00,0062
11 o 7040133
120 oo 0.0070
A3 o 0.0137 0
14 . . 0.0107 -
A5 oo 70,0248 .0245 .. . -.0.0082
16 .+ .+ - .0.,0159 . . 0,0087 .- - 0.0049
A7 0 T 00,0066 - 0.0065 - .0.0077-
;wﬁg_,;~“_. 0. o155-~' - :0,0148 o '040082

el

SOOI W =

coo é"oo o000 O000O

.f"as tradltlonally calculated
“tas reVISed, u51ng B estlmated from dummy varlable analy51s



. Table A-23A. Jensen Indexes and transformed Treynor-

Fund:_,“ 

DD W N

 >ﬂ"quaféweighted

P T

R 'transformed Treynor Index '
~¢,?standardlzed transformed Treynor Index

‘ statistics,

1971-1975,

'Va]Ue¥weightéd pontfollos

-0. 0050
~0.0010

'~0.0020

-0.0100

20,0001
- =0.0020
"-0,0020

-0.0010

"+ -0..0001 :
-0.0030. - =~
. 0.0030
-0.0010.-
. +=0.0010
- =0.0050"
© 1 =0.0003
- =0.0040"
'-0.0005
-0. 0030_

portfollos

VV-O 0030
©20.0002
=0.0020

L =0.0030

=0 0020,

©%=0.0030
- =0.0030 "

- =0,0010

=0.0010

- —=0.0030 - .

©°0.0040

-0.0020

-0.0010.

~=0.0050.

-0.0060

-0, 0030f

-0.0020

-0 01301

trm!

. -0.0052
- =0.0014

-0.0016
-0.0079

-0.0020 -
- =0.0032
~-0.0017

-0.0034

. =0.0019
©-0.0009

' 0.0058

=0.0003"

-0.0042
. -0. 0041
-040041

-0.0050
0.0004
~0.0070 -

. for portfolios

ztr?

~5.2159

-0.4405

-1.6301

~=7.9460
0.7527

/1.8332
« -0.6394
- —3.4255

-1.0562

-0.9226

2.4870

. =0.3243

-0.8588.

. -4.,0803 .
-4.0547
. ~4.,9775"

0.4205

.-2.0816
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‘ Table A- 23B. Jensen Indexes and transformed Treynor .
: ‘StatlSthS, 1976-1980, for portfollos

“Fund . in . gEm 0 ztr?.

"Valuefweighted}ppntfolios

WO JIRUTBWN =

[ g
— O

-0.0010
-0.0020 -

0..0050

0.0010

0.0001 .
-0.0020 -

- =0,0010

 Equal-weighted

COUAGE LN

o

©=0.0020"
'=0.0030" |
-0.0020
=0.0030
S0 IRE0,0030
. -0.0010"
-0.0010
©0.0010

-0.0010

£0.0001 -
00010 .
©0.0030
~0.0010.

~0.0010 "
~0.0050

-0.0003

~0.0040
. .=0.0005
£0.0030.

portfollos TR

0 0060

~0.0002

3%2 3

S \.\~_

0.0040

- =0.0020 -
~ =0,0010
=0.0050 -
.. 0.0080
- =0.0030
-0.0020 .- .
0. 0030_][;_‘

.0.0055 -
20.0011 -

-0.0010

0.0016
0.0018
. =0.0010
=0.0010
~0.0009
-0.0008
' 0.0009
"0,0017
. =0.0019
20,0022
©-0%0050 -
"0.004¢ -
---0 0009
©~0.0004 -
j0.000P o

. 0,0059: - -
©0,0017
.=0.0029
=0.,0008
2 0.00270 .
o =0.0011 0 o
B —0 0019 - -
“0. 0021 -
*_70 0010
::0.0007 . .
... 0,0039
. -0.0023
Lon0,00177
~0.0052
. '0.0086 .
© =0.0015.
=0.0013 ..

3.2379
-0.4186
© -0.5433

'0.9095
1.3474

-0.5043

-0.2878
0.9274

- -0.,2234
- 0.3313

0.4157

- =1.9056 -
1 _;252246
'-4.9696

4.3618 "

- 1-0.9343

-0,2239

0.3318° .

o 6.1137
. 0.9247
-2.8552"
-0.9210 -
oo 1.61760 0
.f.-1?1076' "___‘Vu
- .~0.6742.
2,143 0
- =0.9510 -
0024711 0
o --0.8218
L.T2.2894
2005106 7
~=5,1863 0
22070370
=1.5440 '
-0.9483

,‘-vo;0037;«ﬂ. 0.9847 :

T'transformed Treynor Index:
ﬁ’standardlzed transfprmed Treynor Index

Ll



