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ı. INTRODUCTION

Considerable empirical re search has been directed to the relationship between
financial variables and market based measures of risk. These researchs have shown that
some financial variables are highly correlated with a market based measure of risk,
namely,~, and are useful in the prediction of future risk.

In their pioneering study of the assoeiation between ~ and possibleunderlying risk
factors, Beaver, Kettler, and Scholes discovered significant positive corrclations between
~ and financial leverage, earnings yield insı.ability and negatiye correlation between ~
and dividend payout measures in NYSE.I They also pointed out that using accounting-
derived risk measures as instrumental variables produces better predictions of second
period Ws than naive forecasts (i.e. first-period ~s). In some other studies researchers have
found similar results. Rosenberg and McKibben, Melicher and many others concIuded
that there were significanı correlation between market based measures of risk and
financial variables.2.3 Most of the studies aimed at determining the factors affecting the
systematic risk have been done in the developed capital markets. Finding out the se
determinanıs of risk is useful in investors' and management's perspective to the extent
that some of these variables can be under management's control. There is not much work
done in deve10ping markets to determine these factorso So, this study has aimed at
pointing outthe faclOrs affecting the systematic risk in common stoeks traded in Istanbul

•.Ankara Üniversitesi Siyasal Bilgiler Fakültesi Araştırma Görevlisi
1Beaver, William H .. Keıtler Paul. and Scholes Myron," The Association between Market
Determined and Accounting Risk Measures." Accounting Review, Dcıober 1970,pp. 654-
682

2Rosenberg. Barr and McKibben, Wall, "The Prediction of Sysıematic Risk in Common
Slocks .... Journal of Financial and Quanliıalive Analysis, March 1973.pp. 317-333.

;3Mclicher. Ronald W .. "Financial Factors Which Influence Bela Yariations wilhin a
Homogeneous Indusıry Environmenl. ... Journal of Financial and Quanliıative Analysis •.
March 1974, pp. 231-234.
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Stock Exchange. it is hopt:d ':Iıil i'le ~;ıııdy will help other researchers develop new
models for this purpose.

The purpose of this stl1d~ i5, tlms, 1.,) iderıtify financial variables which affect the
systematic risk and total risk of ılı~'sıoek-: trad(:ıİ in the Istanbul Stoek Exchange. For the
fuUfilment of this purpose, bed .ıüvariate and multivariate statistical techniques are
applied through computer program ';uch .?osLOTUS 1-2-3 and SHAZAM.

2. METHODOLOG'i

2. ı Selection of par ı~ı:1lar stock.!, :

For the fulfillment of ıht cb c::tivc"of ıhis study, a sample of stocks needs to be
seleeted among the stoeks trad(;d ir t'1e ISLuıbu!Stock Exchange. The basic criterion used
to seleet these stoeks was base:! ,ıı ıhe çnntinuity of trading and the availability of price
data during the period 1O.1.l')g6 to 29.:2.1989. To check whether a company has a
straight and complete weekly pa. t priı:e data in terms of weekly c10sing prices(i.e.
Friday's closing prices), it is nccıs; ary te ~bser.'e the price series of the stoek during the
period covered by the study. A:;;;;ır :sult (L~ this seleetion procedure, stoks that are deeided
to be included in the studyare liste i in Table 2.1.

I) Akçimento
2) Anadolu Cam
3) Arçelik
4) Aymar
5) Bagfaş
6) Bolu Çimento
7) Brisa
8) Çelik Halat'
9) Çimsa
10) Çukurova Elektrik
ll) Döktaş
12) Eczacıbaşı Yatınm
13) Ege Biracılık
14) Ege Gübre

1:5) E ı!m Holding
16) fo rcgli Demir Çelik
11) ( )ıxl Year
lin (übre bıbrikaları
19) ( jj ney ::ı irae ılık
20) f c<taş
2 i) t mirI: (:mir Çelik
nıl: o:;am
2:3) Tc ,ı;10man
24) Leil.
2S) .~.CJeZElektrii:
26) ~ oç Hçlding
27) : oç Yıı:ınm
2:3) j<. irdsa

29) Koruma Tarım '
30) Köytaş
31) Makina Takım
32) Mei.aş
33) Nasaş
34) Olmuksa
35) Otosan
36) Rabak
37) Sarkuysan
38) Sifaş .
39) Türk Demirdöküm
40) Türk Siemens
41) T. Sişe Cam
42) Yasaş

Table 2.1. List of stocks incluCe( ; 1 the ~ıudy

2.2. Adjustment of d.:ıu :

First of all, raw data on p::ı~;ıi nces and dedarations made by the corporations, were
obtained from ~SE Weekly Bu:lcıi 1:-; for the pe-iod under considcration. After obtaining
raw data in the form of weekly c c ;iıg rinces, c.djustment of data comes into the pieture.
Capital increases and cas h divi(b: cl pay:ııents have effeets on return series. Unless we
adjust raw data, our results yic Id t'<Jsed and/or ineorrect conclusions. Adjustment of the
raw data can be made by the follc"),ing fo~muıa



355

SOURCES OF RISK ASSOCIATED wırn COMMON STOCKS TRADED IN ISE

nos . PaS + nns . PnS - PO+ D - nof .1000
R = -------------------------------------------------.----P .

o

where;

R = return on invenstment
n.. = number of old sıocks at the end of the period
nns = number of new stocks at the end of the period
nof = number of stocks bought through rights offering
PO = price of the old stock at the beginning of the period
PaS = price of the old stock at the end of the period
Pns = price of the new stock at the end of the period
D = dividend paid.during the period

2.3. Calculation of risk measures '.

Following the' caleulalion of return series, bivariate regression analysis was carried
out by using the market model of return generating process. Regressing individual return
series on market return series yields out the systematic risk and tolal risk of the
individual stocks, since the slope of the regression represents 13and sı.andard devia40n of
these return series gives the total risk of the stock. total risk and systematic risk of
stocks are obtained from this regression for the years 1986, 1987, 1988 and 1989. Only
two stocks out of 42 have significant 13values at a =. 10 level and a =. 05 level in
1986. Similarly, in 1987, there are 14 stocks out of 42 with significant 13values at a =
:10 level. 12 of these 13values are also significant at a = .05 leve!.

On the other hand, there are 36stocks wilh significant 13values at a = .10 level and
34 of these 13values are alsa significant at a = .05 leve!. In 1989, similar results are
obtained. 34 stocks have significant 13values at a = .Lo level. All of these 13s, except'
one, are also significant at a = .05 level.

A summary of stocks and the significance of stock 13sis given in Table A.I. in the
Appendix. The year 1986 has been eliminated from further analysis since there are only
two stocks with significant 13values. 1986 was the first year of trading of common
stocks in ISE. People were not heavily involved in the market due to the lack of
knowledge about investing in stocks and the risks involved in such an investment.
Therefore, trading was concentrated on well known and strong firms' stocks. As a result,
ISE did not show a pattern appropriate for the efficient capital markets. The prices were
largely affccted by smail changes in demand due to low volume of transactions.

2.4. Model specification :

Once the risk measures are calculated, the identification of variables that determine
or influence the riskiness of stocks is needed to build up the final modeL. The variables
that influence the riskiness of stocks are callea the deteİminants of risk. The relationship
betwecn risk measures and determinants of risk can be shown functionally as foııows :
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Risk measure= f(FLI, FL ~IZE, TURNOVER, QUICK, ROl, PAYOUT) (2.1)
wheıi;

FLI = debt ratio (totalha')i j1 es OY'.:rtotal assets)
FL2 = debt to equity mIİcı ( fJ allialıilities over total equity)
SIZE = natural logarithm c,'ı )ıal assets
TURNOVER = total asset :1 ıoveı ,:net sales over total assets)
QUICK = quick ratio (curre :.1 asset~ )ver current liabilities)
ROl = return on investme:nt :.ıct eal"lings over total assets)
PAYOUT = dividend pay()ı~ti total d:vidends paid over net eamings)

The above relalionship can :ıı expre!;sed <1:, a linear form in the following way :

~j"= ao + a} (FLI) + 0.2 i :~: .::.) + 0:3 (SIZE) + u4 (TURNOVER) + 0.5 (ROl)
+ 0.6 (QUICK) + iX? (P \YOl. 'n + Eo i (2. 2)

and,

ai ='Ao + A} (FLI) + 1.2 (FI 2) + ;"3 (SIZE) + A-4 (TURNOVER) + A5 (ROl)
+ A6 (QUICK) + :f...7(~'l YOU:) + Q)i (2.3)

The seIection of particular ':1ht-h,:nj sidı~variables in the above linear relationship
is based on the theoretical relation ;hip and the insight given by the Iiterature.4 As stated
in the literature, !everage and a( ..~ >umin:; ~ are theoretically related to t.he market beta.
From the theoretieBJ standpoin :here i; not necessary relationship between size and
market ~ , but size of the fim s relaL~d ıo amount of revaluation fund in Turkey.
Beeause. of the effeet of capiwl r :rease:; which are related ıo the revaluation fund, size
can be a good determinanı of iL ,'ema!.e risk. Allhough there is not theoretical link
between dividend payout and s~s ~mat ı.: risk, empirical studies have proved that it is a
good surrogate for accountinı::) Sim :arly, total asset tumover, return on investment
and quiek fatio measure the aı.:tı,: .y, prcfitability and liquidity of the firm, respeetively.
People's expectatior ..s about a firrrı withıigh profits is mueh different than that of a firın
with less profil or not any at ıl lL. }' s the '.:xpeeıalions affeet the investors' behavoir, these
variables may be good surrogaL:~ for v"ıriable!; affeeting direetly the systematie risk. In
addition, these financial variable; ı<ıvebcen considered as very important deterıninants of
risk in previous studies [Be:wer, (~ttkr and ~,choles5, Hamada6, Logue and Mcrviııe 7

and Lev and Kunitzky 8].

4Bowman. Robert G., "111C :rıH:(J';~ jt al Rdaıior.~:hip Betwcen Systematic Risk and Financial
(Accounting) Variables." Joıınu; "[Fin,,ııce, JLne 1979, pp. 617-630.

5lbid.
6Hamada, Robert S.. "The Effer; , f the Firm's Capital Structure on the Systematic Risk of
Comman Stocks." Journal (Jf Fi -; ıce. M ıy 1972. pp. 435-452. ,

7Logue, Dennis E. and Mervill~, Larr)' J., "Financial Policyand Market Expectations."
Financial Management, Summeı 97~. pp. 37-44.

8Lcv, Baruch and Kunitzky. Scr;:it;, "011 .he A~sociation Bctwccn Smoothing Measures and
the Risk of Common Stoch." .'.~ :nuntin;; Re~iew. April 1974, pp. 259-270.
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2.5. Multivarite regression

For the purpose of identifying the variables that influence risk measures,
multivariate regression techniques are used, namely, OLS (Ordinaey Least Squares) and
SUR (SeemingIy Uncorrelated Regressions). The SUR Technique was developed by
Zellner and it is sometimes called as Zellner's GLS (generalized least squares). SUR
estimation method has been extensively used in financiaI analysis and planning in recent
years9, 10. The empirical studies have shown that SUR. method has improved the
estimation efficiency of the models.

Under the assumptions of the C1assical normal linear regression model, the least
squarcs estimators of the regression coefficients were found to be unbiased and efficient.
This result Was derived on the understanding that the specification of the model represents
all there is to know about the rcgression equation and the variables involved. if there
exists some other pieces of information that have not been laken into account, then the
result concerning the properties of the least spuares estimators can no longer be
considered established. One such additional piece'of information would be the knowledge
that the disturbance in the regression equation under consideration could be correlated
with the disturbance in some. other regression equations. '

In this study, as cxplained in section 2.3, 12 stocks were chosen for the
multivariate regression an(ilysis., The stocks selected have significant P values in all three
years (i.e. 1987, 1988 and 1989). Such a sampling is needed for the purpose of SUR
estimation method, since it estimates through a system equations. To provide.
consistency between input data this sampIe is chosen. In our sampIe of 12 observations .
and three equations, three may be a multicollinearity problem among explanatory
variables. Since, multicollinearity is essemiaIly a sample phenomenon and smaIl sample
size increases the possibility of iLSexistence. In the existence of multicollinearity, we .
can not isoIate the individual influences of explanatory variables on the dependent
variable.

When we search for the existence of mullicollinearity in our sample, we detect that
FL 1, QUICK, ROl and PAYOUT have serious collinearity with each other as well as
with other variables. Therefore, it is necessary to eliminate these variables from lhe
modeL. Then, there remains only three variables in the model, namely; FL2, SIZE and
TURNOVER. Our final model accordingly can be specified in the linear form as follows:

Pi = no + aı (FL2) +: a2 (SIZE) + a3 (TURNOVER) + E i

and,

(Li = Ao + Aı (FL2) + A2 (SIZE) + A3 (TURNOVER) + 0i

for i = 1, ,12 for years 1987, 1988 and 1989 .

(2.4)

(2.5)

.
9peterson, P.P., "A re-examination of secmingiy umelated regressions methodology applied
to cstimation of financial rclationship.", Journal of Financial Research, Fall 1980, pp. 297.
308.

10Lce, C. F., and Vinso, 1.0., "Single vs. simultaneous-equation models in capital asset
pricing : The rolc of flTm relatcd variables." Journal of Business Rescarch, 1980, pp. 65.80,
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Since, some of the variab:.ı:s in the general model suffer from the problem of
multicoilinearity, we can incle<:ıst:ihe mlOlber c.f observations by taking only 1988 and
1989 into consideration. This 1l13Y c1imi.r.ıte or decrease the level of multicollinearity,
because as stated hefore it is es:.;cııt ally a ~:amplı~phenomenon. There are 31 stocks with
significant P valuesand these ~:t:.; :s con:,titutc, our sample size. Once again, it needs to
search for the existence of mUII.;cıılIine:ı.lity in this new sample. When we do so, we
detect that FL 1 and ROl have be: i caus ing collineariıy with other variable s and with
each other. As such, wc have 10 eiiıninfte theın from the general model and thus our
final model with such a specificatıc 1 can tıc shO'Nn in the linear form as foilows:

Pi = ao + <Lı (FL2) + <ıı (S i ;:.~)+ (X:~(TURNOVER) + <l4 (QUICK)
+ <ls (PAYOur) + E i (2.6)

and,

<1i = Ao + AL (FL2) + A2 (S[~I:) + A:', (TURNOVER) + A4 (QUICK)
+ AS (PAYOOT) + (2\ (2.7)

for i = 1, ,31 for years: [9:.8 and 1989.

The coefficienLS of FLl and F 2 am, as apriori, expected to have pasiüve signs and
the coefficients of SIZE. TlJRr~( VER, QUlCK and PAYOUT are expected to have
negatiye signs. In the next sect ;,1" • the ::esults for the ISE are g~ven to search for the
relationship between financia! '.'ıll iables and systematic risks of s~ocks traded in this
market

3. FINDINGS

Our empirical analysis begi n~with :;le p<u'ameter estimates of the model specified
in equation 2.4. The resulis ol !he e:'ı.İmaıion procedure of both OLS and SUR
techniques are given in Table A,:!. in th(~.'\ppendix. In the model (2.4) the determinants
of systematic risk in common s:x ks for the years 1987, 1988 and 1989 are estimated.
The determinants of risk (fimr,:i iI variables) used in this model are FL2, SIZE and
TURNOVER. To analyze the regr :ssiorı resulw of the models we will utilize two types
of test: Individual significance i[~ Land;ı)int test of overall significance. The form er is
performed by usual t-test and tte lı :tcr iS,iıcrfonncd by the use of F-test.

!
As given in Table A.2. in tlı;: ~pperıdix, wc can concIude that some of the variables

pass individual tests of signific:mcı butııone of the regressions can pass joint tests at U=
.05 and U= .10 levels. Critical F. laluc5 for both significance levels are 5.79 and 3.78
and critical t-values are 2.306 lInel .860, ıespcctively. With this information in mind, we
may state that turnover is posilİ,,'(~Ji' rela1.ed tô ~;ystematic risk of the stocks while size is
negatively related. TURNOVE~. s indi .•idually significant in 1988 and ı989. On the
other hand, SIZE is individual1y ~;J~nific:ıntonly in 1989. However, when we r,epeaıthe
regression for the model (2.51, similar results are obtained. Again, none of the
regressions can pass the join' le: i of ~:ignific:ance while some of (he variables pass
individual tests. The results ':ıt, s:imation p.occdure is given in TabIc A.3. in the
Appendix. In 1987, ıhere is rol any sıgnific:ant variable and R2= .0291. In 1988,
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TURNOVER and SIZE appear to be significant with R2 .3250. TURNOVER is
positively rclated to the total risk while SIZE is negatively related. Nevertheless, in
contrary to the results of the previous model (Le., systematic riskis dependent variable),
none of the variables passes the individual tests in 1989. R2 of the model is much
smaııer th~n that of previous modeL. (R2= . 0194)

Although same of the variable s tum out to be significant at even 5 pereent and 1
percent level in the above regressions, none of the regression equations yields
statistically significant coefficientS for any of the three explanatory variables to draw any
reasonable conclusion. The results fluctuate from year to year, and we can not derive
general inferences about any variable. The poor results may be due mainly to the small
sampIe size and the excIusion of same variables due to high multicoııinearity. However,
to deal with the multicollinearity problem we derive anather set of data. This new set of
data consists of only two years with 3 I observations as mentoined in section 2.5. When
we regress systematic risk and total risk of stocks on the determinants of risk by using
the new set of data, we partiaııy elil1'!inate the multicollinearity. In this case we have 5
variables to regress on. FLI and ROl have been eliminated from the general model since
they cause multicollinearity.

First, we regress systematic risk~, on the determinants of risk. The results of this
regression is giveOnin tabı e AA. in the Appendix. All of the variables, except SIZE,
passes the individual test of significance in 1988. At a = .05 and a = .10 levels, the
critical F-values are 2.74 and 2.17 and critical t-values are 2.056 and 1.706, respectively.
All variables are positively related to the systematic risk for the year 1988. When we
conductthe joint test of significance, we reject the null hypothesis :

Ho : ~1= ~2 = ~3 = ~4 = ~5 = O

Consequently, we can concIude that same of the variables affecting systematic risk
are statistically significant in 1988 and the resulting R2 = .25980 To determine the effect
of these variables on total risk we have to regress total risk on them. Then, we use the
model (2.7) as the regression equation. The results are even worse compared to the
regression model (2.6, as given in Table A.5. in the Appendix. The results are again
similar to those of the model which specifies the systematic risk as the dependent
variable. Only in 1988, there are same variables with significant t-values. FL2 and
PAYOUT have significant coefficients and explanatory power of right-hand side variables
is higher in explaining total risk than in explaining systematic risk, since R2 is higher.
The regressian equations in i988 passes the joint test. On the other hand, again, there is
not any significant variable in explaining the total risk in 1989 with R2 = .0620. In all
of the above four regressions there is not any variable that is consistently significant at
aıı regressions and in all years. Significance of variables fluctuates from one year to
anather. The variable strongly significant in one year turns out to be insignificant in
anather year.

The results of the studyare not.as strong as the results of the studies conducted in
developed capital markets (mostly in NYSE). The difference lies mainly in the structure
of ISE comman stock market. The reasons for the changing results are variaus. The
most important reason is the properties of ISE comman stock market. As stated
previously, it is thin and shallow. The slight changes in demand result in drastic changes
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in prices, especially during ılıe 1 ;1:; 6 and 1987. Public Participation Administratian had
large amount of common stoeks irı ,ıand ~ındam~cted the market when it supplied a large
portian of stocks it held. Mc rccl'U, Hi:::' comman stock market is shallow and the
market orders are concentratcd or tıe current pr;ces. It ha') been observed that price~ have
been affected to a large c;xl.elt by tl'ıe anrıouncements made by officials about
privatization. Especially in th(: 1~cond half of 1987, there have been drastic 'price
decreases due to such announcı::ırı~ us. Atier the beginning of 1989, the number of stocksi .

traded has increased and privatilJli tn stu(bes h,r.e been accelerated. As a result, the return
behavoir on market portfolio has s'ıawn (Juctuations.

4. CONCLUSION :

The regression result~; wh c i are given in Table A.2 through Table A. 5 in the
Appendix did not yield st.atis;,~ ılly wong :;ignificant results. Results have shown
variations from year to year and. from s:~ııple ı.o sample. However, some of the variables
are individually significant in L;ı\ (irst 5ampll~ (i.e. 12 'tıbservations and 3 equations).
Tumover has a posilive relaı.ion aı,d sizt: has a negative relatian to the systematic risk in
1989 while in 1988 only tumc.wr has a l'ositi\'e relatian. R2 s have ranged from 0.0309
to 0.5466. Results are sinıiL,u' f.ır thı; total risk. Turnover is positively and size is
negatively related to total risk irı Ç88. 'Hut none of the variables are significant in 1989
conlİary to systematic risk, Hl.s'!ltin:~ R2 s have ranged from 0.0194 to 0.3250.
Mareaver, none of the regrcs~iorı:ıave IJassed the jointtest of significanee. On the other
hand, when we increased our :;a~,L"Ie sip to \e,sen the effect of multicollinearity, results
have changed to same extcnL '

In 1988, four of thevar:,III('s, nıımely; FL2, tumover, quick and payout, have
shown positive relations LO the :;ystematic ri1:k with R2 = 0.2598. All four mentioned
variables have passed individlJ.11 c,ts :lııd the regression equation proved significant for
this year. But, in 1989, nDt aq of thı:: variables is statistically significant and R2 =
0.0625. For the total risk, in 1';R:, onl~ı turnover and FL2 have proved significant with
positive relatian to total risk . rı= 0.2775 and regression equation passes test of
significance. In 1989, simiiar 'rı thd ,ystematic risk, aLLvariables are statisticall y
insignificant with R2: 0.0620.

As such, this study pro\'iı ': : som(: empij."ical evidence on the relationship between
market measures of risk am: ıh.; fina'r.dal '1ariables in Istanbul Stock Exchange first
market. However, the results cLange~; among samples and among the ycars. So, wc
cannot draw any dear-cut CO:H lusior •. Although the results are not as strong as the
findings of the studies carried (:ıı in develop{~j markets, it can be stated that security risk
in less developed capİtalmarkeıs a~ well as de.veloped markets is influenced by a number
of financia! variables. Consequ(~IIt1y, the investors in less-developed capital markets and
developed capital markets f"cc : imilar detenninants of the risk in sccurities they invest
in. .
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6. APPENDlX
.
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f, 19W7--_._._---STOCK 198
Akçimento
AnadoluCam
Arçelik
.Ayrrfar
Bagfaş
Bolu Çimento
Brisa
Çelik Halat
Çimsa
Çukurova Elektrik
Döktaş
Eczacıbaşı Yatınm
Ege Biracılık
EgeGübre
Enka Holding
Ere!tli Demir ;(

GoodYear
Gübre Fabrikası
Güney Bira
Hektaş
ızmir Demir C.
lzocam x
Kartonsan
Kav
Kepez Elektrik
Koç Holding
Koç Yatınm
Kordsa
Koruma Tarım
Köytaş
Makina Takım
Metaş
Nasaş
Olmuksa
Otosan
Rabak
Sarkuysan ;.,
Sifaş
Türk Demir.
Türk Simel1s
T. Şişe Cam
Yasaş

TOTAL # 2

Table A.1. Summary of ıhe signifi,;n ıce of ps
** X denoıes that P in this year i, , gnificnt
++ r denotes that the stock is inclıd!:l in thı~regm ;sion
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~i = ao + Cll (FL2) + Cl2(SIZE) + Cl] (TURNOVER) + Ei

~i R2

19870LS 0.0309

SUR -0.0282

1988 OLS 0.5593

SUR 0.5466

1989 OLS 0.4935

SUR

0i

(Ji 3 R2

1987 OLS 0.0103 0.0994

SUR 0.0291

1988 OLS 0.3720

SUR 0.3250

1989 OLS 0.0597

SUR 0.0194
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ER K '\N lJ':(5AL

SUR

1989 OLS

SUR

1988 OLS

SUR

1989 OLS

SUR

(QUICK)

as

+ A,4 (QUICK)

R2

0.2617

0.2598

0.0661

0.0625

R2

0.2782

0.2775

0.0639

0.0620)
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