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1- Introduction 
The impact of economy wide l i q u i d i t y shortages on the stock markets 

is a we l l documented economic phenomenon. I t is in tu i t i ve to t h i n k t h a t 
this impact is fur ther augmented i n t h i n equity markets. İSE can safely 
be considered such a t h i n marke t and therefore i t is claimed that l i q u i d i -
t y shortages i n the economy causes frequent f luctuations i n the stock 
market. 

The overnight in terbank interest rates i n T u r k i s h f inancial markets 
represent the interest on the shortest m a t u r i t y claims and considered to 
be a sound measure of the short swings i n the l iqu id i ty need of the econo­
my. Al though overnight i n t e r b a n k rates are to some extent affected by 
the longer t e r m interest rates, they more accurately reflect the short 
t e r m flactuations of the îiquidity need i n the economy. Instances such as 
corporate tax payments, replenishment of the d isponibi l i ty reserves of 
the majör banks create sharp fluctuations i n the in terbank rates which 
are independent of the longer t e r m interest rates. 

Also i t was considered to be an indictor of then (during the study per i -
od) iliegel repurchase (repo) market rates. Although regulations i n the fi-
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nancial markets (Decree by Law 35, Art ic le 29) prohib i ted repurchase 
agreements between fmancial mstitutions and fınancial inst i tut ions and 
t h i r d parties, there was a very active repurcahse marke t for the short 
t e r m treasury bills and other government bonds. I t is claimed t h a t a l -
most 60% of the transactions involving government issued securities are 
repurchase agreements (Altay, Beyazitoglu and Ersel , 1988). Repos can 
be used as profîtable substitutes for the t ime deposits since repos do not 
require any reserve posting i n the Central Bank. This reduces the cost of 
the short t e r m funds for the banks and practically leads to higher short 
t e r m interst rates t h a n the t ime deposits. Since corporations can derive 
higher interest rates on their short t e r m investments, they prefer repos 
över t ime deposits. Although there is no documentation, i t is claimed that 
the average m a t u r i t y i n the repo m a r k e t ranges from 2-3 days to six 
weeks. The most active partcipants of the repo market are commercial 
banks and brokerage f irms who hold large inventories of t -b i l ls and gov­
ernment bonds since their returns are tax exempt. On the other hand al i 
the corporations, who desire to obtain higher returns on their excess cash 
than the t ime deposits, constitute the demand side. 

2- Hypotheses 
The claimed correlation between interbank rates and the stock mar ­

ket lies i n the l i n k between interbank market and the repo market. I t is a 
frequently phrased c laim t h a t the majör source of fınancing for the bro-
kers is the repurchase (repo) market. Therefore the brokers are expected 
to finance their purchases through the repo marke t when the rates are 
low. This induces an indirect negative correlation between the stock mar­
k e t and the overnight interbank interest rates. The proposition t h a t the 
stock market is adversely affected by the l i qu id i ty shortages w i l l be test-
ed through the following nul l hypothesis: 

H 0 1 : T h e stock m a r k e t r e t u r n s are not c o r r e l a t e d to the over­
night i n t e r b a n k interest rates . 

I f the claim t h a t brokers finance their purchases through repos when 
the short t e r m interest rates are down is t rue , the volume i n İSE shouîd 
increase dur ing the periods i n which short t e r m interest rates are low. 
This l i n k suggests t h a t overnight rates should be negatively correlated 
w i t h the t rad ing volume i n İSE. This proposition can be tested through 
the fol lowing n u l l hypothesis: 
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Bo 2 : T h e t r a d i n g volume i n İSE i s not c o r r e l a t e d to the over­
night interbank interest r a t e s . 

3- Data and Methodology 
The sample data includes daily ISE-Index returns , dai ly returns on 

four volume portfolio and four size portfolio, and annualized overnight i n ­
terbank interest rates for the period January 1988 through January 1, 
1992. Overnight in terbank interest rates were obtained f rom Centra l 
Bank of Turkey. 

I n order to explore the signifîcance of the l i n k between stock marke t 
returns and the l i q u i d i t y shortages i n the T u r k i s h context the correla-
tions between daily ISE-Index returns, daily volume and size portfolio re­
turns and the overnight interest rates were analyzed. The use of the vol­
ume and size portfolios creates the opportunity to explore i f the underly-
ing relationship varies depending on the l i q u i d i t y and the size of the as-
sets. I n other words the l i q u i d i t y and size effects are to some extent con-
trol led i n the analysis. The correlations were calculated betvveen contem-
poraneous interbank rates and the daily re turns , since overnight marke t 
starts to operate at 9:00 am, an hour before the stock market starts to op-
erate. 

The correlations between two sets of rates were calculated by us ing 
two measures: The parametric Pearson correlation coefficient and the 
non-parametric Spearman correlation. CORR procedure of SAS software 
calculates both correlation coefficients. The output produces correlation 
coeffıcients and the p-values. The Pearson correlation coefficient is calcu­
lated w i t h the assumption t h a t the relationship is l inear and two series 
are bivariate normally distr ibuted. The Spearman correlation coefficient 
is constructed by relaxing the d istr ibut ional assumption. 

The Pearson correlation coefficient is calculated as: 

P~? ' 7 " T T ^ where ( x i - x ) and (y;—y) are the deviations f r o m 

means of the variables and s*, s y are the sample standard deviations. 
The cr it ical values for n>120 (number observations) the cr i t ical value of 
the test statistic is given as Wt 2

c +n-2 , where t c is the critical t value asso¬
ciated w i t h a given signifîcance level and has df=n-2. The Spearman r a n k 
correlation coefficient is calculated as: 
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y _ S<Ki-RXSi-S) 

where Ri is the rank of the ith value of x and S ; is the rank of the ith val­
ue of y. R and S are the average values of R* and S;, The critical value 
described above is approximately true for Spearman correlation as well 
for n>10. 

The hypothesis that the correlation between stock market returns 
and overnight returns is zero were tested at 5 % signifîcance level by us­
ing both methods. 

4- The Empirical Results: 
The null hypothesis that the interbank rates are not correlated to the 

ISE-Index can not be rejected at the 5 % signifîcance level when the 
Pearson correlation coefficient used as measure of correlation. The null 
hypothesis is rejected at the 10 % signifîcance level and indicates a posi-
tive correlation (see table-1). On the other hand the Spearman rank cor­
relation coefficient indicates that the correlation is positive and signifî-
cant at the 5 % significance level. This result contradicts with the pro-
posed relationship that the stock returns are negatively correlated to the 
interbank rates. 

The results for volume based portfolios are qualitatively different 
than the I S E - I n d e x results. The volume portfolio-1; consisting of the 
most actively traded securities; exhibits signifîcant negative correlation 
to the interbank interest rates. The results are consistent for both meas-
ures of correlation. Correlation coeffîcients are -0.1061 and -0.1117 for 
Pearson and Spearman correlation coeffîcients respectiveiy (see table-1). 
The Pearson correlation coeffîcients are -0.1116, -0.1032 and -0.0981 for 
volume portfolio-2, volume portfolio-3 and volume portfolio-4 respective­
iy. The Spearman correlation coeffîcients are consistent with the Pearson 
correlation coeffîcients and are reported in table-1. Ali the correlation co­
effîcients are signifîcant at the 5% significance level. 

The results for the size based portfolios indicate that the correlation 
coeffîcients are ali negative and signifîcant as expected. The Pearson and 
Spearman correlation coeffîcients are -0.0951 and -0.0837 for the size 
portfolio-1 respectiveiy. The Pearson coeffîcients are -0.1103, -0.1059 and 
-0.1134 for the size portfolio-2, size portfolio-3 and size portfolio-4 respec-
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tively. The coeffîcient for the Spearman correlations were reported i n t a ­
ble-1 and are consistent w i t h the Pearson correlations. 

Overall results of the correlation between selected r e t u r n series and 
the interbank rates y ie ld consistent results w i t h the a pr ior i expectations 
except for the ISE-index returns . The Pearson correlation coefficient was 
found to be insignifıcant at the 5% signifîcant level. The discrepancy be-
tween index results and the portfolio results can be attr ibuted to the poor 
representation of the index as documented i n an earl ier study (Aybar, 
1994). I n summary the correlation analysis indicates t h a t the n u l l hy ­
pothesis that the stock marke t re turns is not related to the overnight i n ­
terbank interest rates i n rejected i n 8 ofthe 9 r e t u r n series analyzed. 

The correlation between transaction volume and the interbank rates 
were also analyzed. The results are i n conflict w i t h the proposition t h a t 
the low interbank rates tr igger volume i n the market . A l i the correlation 
coeffîcients including the aggregate marke t volume is positively and sig-
nifîcantfy (at the 5% significance level) correlated to the interbank mar­
ket rates. The Pearson and Spearman correlation coeffîcients are i d e n t i -
cal for the marke t (0.2010). The correlation coeffîcients for the volume 
portfolios are 0.1876, 0.2072, 0.1749 and 0.2316 for the volume portfolios 
1, 2, 3 and 4 respectiveiy. The correlation coeffîcients do not follow a pat-
tern as i n the case of r e turn - in terbank correlation (higher for more active 
portfolios and lower for less active portfolios). 

The correlation coeffîcients between size portfolios and the interbank 
rates are not qual itat ively different t h a n the results of the volume portfo­
lios. Positive and signifîcant correlation coeffîcients do not exhibit any 
consistent size related pa t t e rn . The Pearson correlation coeffîcients are 
0.2262, 0.1182, 0.1413 and 0.2791 for the size portfolios 1, 2, 3 and 4 re­
spectiveiy. The Speraman correlation coeffîcients are presented i n the ta -
ble-2. 

I n summary the n u l l hypothesis t h a t the volume is not correlated to 
the interbank rates was rejected at the 5% signifîcance level, but the pro-
posed direction o f the correlation were not verified. 

5- Discussion and Conclusions 
The results of the correlation analysis indicate t h a t the stock market 

returns are negatively correlated to the in terbank rates. This result is 
consistent w i t h the claim t h a t the in terbank rates disguise the i l legal re-
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po market rates and the brokers i n İSE extensively use the repo market 
to finance the i r purchases. Intui t ive ly , when the rates i n the repo market 
are low, brokers are expected to tap the repo market to raise cash and i n -
vest into stocks. The demand fueled by the cheap cash is l ike ly to i n -
crease the prices. This scenario is part icular ly realistic i n a t h i n market 
such as İSE. When the l i qu id i ty is scarce and the rates i n the interbank 
market are h igh , the brokers and part icular ly banks who own brokerage 
branches and manage mutua l funds tend to seli and increase the supply 
i n the market . YVhen the short term prof i t opportunities arise, banks are 
expected to disload equity i n their m u t u a l funds. The f lex ib i l i ty o f t h e 
banks; a rather rare privilege i n more developed capital markets ; to ad-
just the i r m u t u a l fund returns through direct transactions between bank 
itsel f and the m u t u a l fund, increases stock sales to statisfy the cash need 
i n the marke t elsewhere. On the other hand the fınding t h a t the volume 
increases as the interbank rates increase is i n conflict w i t h the proposed 
re lat ionship t h a t volume increases as i n t e r b a n k rates decline. Th i s 
means t h a t as interbank rates increase, the stock market trading volume 
increases. I f the assumptions t h a t the brokers finance the i r purchases 
through the cash raised i n the repo market and the interbank . narket is 
an indicator o f the rates i n the repo market are true, this empir i :al result 
i n conjunction w i t h the documented correlation between stock market re­
t u r n s and the i n t e r b a n k rates implies t h a t the transaction volume i n ­
creases more when the market declines then when i t increases. I n order 
to verify th is inference a dummy regression were r u n and the va l id i ty of 
the proposition t h a t the volume increases more when the prices decline 
i n İSE. The model ( logV t ) d = a+ yD^ (Htt+ O D ^ + e t (where D i is 1 i f Rt<0 

and D 0 is 0 i f R t >0) were used to test the proposition. I f the proposition is 
t rue , Yİs expected to be positive and <E> is expected to be negative. The re­
gression results (see table 3 and 4) indicate t h a t whi le for a l i the portfol i ­
os the f i r s t coefficient is insignifıcant, the second coefficient is negative 
and signifîcant i n six of the eight cases. I n other words the dummy re­
gression lends support to the proposition that the volume increases more 
when the prices decline than when the prices increase. 
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T a b l e - 1 : C o r r e l a t i o n s Betvveen i n t e r b a n k R a t e s a n d Selected 
R e t u r n s 1 

interbank Rate interbank Rate 
(Pearson Corr . ) 2 (Spearman Corr.) 2 

ISE-lndex 0.0689* 
(0.0597) 

0.1103 
(0.0025) 

Volume Portfolio-1 -0.1061 
(0.0008) 

0.1117 
(0.0004) 

Volume Portfolio-2 -0.1116 
(0.0004) 

-0.1118 
(0.0004) 

Volume Portfolio-3 -0.10321 
(0.0011) 

-0.0970 
(0.0021) 

Volume Portfolio-4 -0.09806 
(0.0019) 

-0.1063 
(0.0008) 

Size Portfolio-1 -0.0951 
(0.0026) 

-0.0837 
(0.0081) 

Size Portfolio-2 -0.1103 
(0.0005) 

-0.1190 
(0.0002) 

Size Portfolio-3 -0.1059 
(0.0008) 

-0.1128 
(0.0004) 

Size Portfolio-4 -0.1134 
(0.0003) 

-0.1412 
(0.0001) 

(1) The vaîues i n parantheses are p-vahıes. P-values indicate t h e probabi l i ty of obtainiııg 
the obscrved correlat ion coefficient w h e n the n u l l hypothesis t h a t the correlation coefn-
cent is zcro t r u e . P-values less t h a n 5% indicate signifîcant correlations at 5% s igni f i ­
cance level. 

(*) The correlation coefficient is s ignif icant at 10% level of significance. 
(2) The pearson produet moment correlat ion assumes b ivar iate normal i ty . 
(3) The Spearman r a n k correlation is a non-parametr ic method w i t h o u t any d i s t r ibut iona l 

assumptions. 
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T a b l e - 2 : C o r r e l a t i o n s B e t w e e n i n t e r b a n k R a t e s a n d Volume 

interbank Rate interbank Rate 
(Pearson Corr.) 2 (Spearman Corr.) 8 

ISE-Index 0.2010 
(0.0001) 

0.2010 
(0.0001) 

Volume Portfolio-1 0.1876 
(0.0001) 

0.1762 
(0.0001) 

Volume Portfolio-2 0.2072 
(0.0001) 

0.2075 
,1 (0.0001) 

Volume Portfolio-3 0.1749 
(0.0001) 

0.1579 
(0.0001) 

Volume Portfolio-4 0.2316 
(0.0001) 

0.1539 
(0.0001) 

Size Portfolio-1 0.2262 
(0.0001) 

0.2236 
(0.0001) 

Size Portfolio-2 0.1182 
(0.0002) 

0.1210 
(0.0001) 

Size Portfolio-3 0.1413 
(0.0001) 

0.1511 
(0.0001) 

Size Portfolio-4 0.2791 
(0.0001) 

0.1681 
(0.0001) 

(1) Tlıe values i n parantheses are p-vahıes. P-values indicate the probabi l i ty of ob ta in ing 
the observed corre lat ion coefficient when the n u l l hypothesis t h a t the correlation coeffi-
cent is zero t r u e . P-values less t h a n 5% indicate signifîcant correlations at 5% s ign i f i ­
cance level . 

(*) The correlation coefficient is signifîcant a t 10% level of significance. 
(2) The pearson product moment correlation assumes bivariate normal i ty . 
(3) The Spearman r a n k correlat ion is a non-parametric method vvithout any d i s t r ibu t i ona l 

assumptions, 
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Table -3 : V o l u m e - R e t u r n Regress ions : V o l u m e Portfolios 

T h e Model : (logV t) d=a+7Dı+PItt+^D 1R t+e t
 1 

PV1 PV2 PV3 PV4 

a 
-0.0216 
(0.4536) 

-0.0349 
(0.02417) 

-0.0705 
(0.0407) 

0.0093 
(0.8382) 

y 
-0.0131 
(0.7463) 

-0.0005 
(0.9903) 

0.0473 
(0.3501) 

-0.0541 
(0.4293) 

P 
3.7579* 
(0.0001) 

4.6674* 
(0.0001) 

6.7403* 
(0.0001) 

5.6656* 
(0.0001) 

-2.2700 
(0.0812) 

-3.2325* 
(0.0234) 

-3.9747* 
(0.0133) 

-2.9050* 
(0.2488) 

K-Kquare 0.0479 0.0499 0.0725 0.0359 
F-Value 16.676 

(0.0001) 
17.353 

(0.0001) 
25.753 

(0.0001) 
12.265 

(0.0001) 

(*) The coefficent is significant at the 5% level of significance. 
(1) The l ogar i thm o f t h e volume was differenced once to d e t r e n d t h e volume series. 

Table - 4 : V o l u m e - R e t u r n Regressions : Size Portfol ios 

The Model: ( logVt^anlVpRt+^IhRt+et 1 

Coefficients P C I PC2 PC3 PC4 

a 
-0.0339 
(0.3185) 

-0.0245 
(0.6255) 

-0.0114 
(0.6730) 

-0.0017 
(0.9754) 

T 
-0.0338 
(0.4798) 

-0.0579 
(0.1230) 

-0.0864 
(0.2385) 

-0.0245 
(0.7603) 

P 
4.0673* 
(0.0001) 

3.9704* 
(0.0001) 

4.4781* 
(0.0027) 

3.1964 
(0.0644) 

O 
-3.9713* 
(0.0077) 

-0.3.5358* 
(0.0053) 

-5.7976* 
(0.0131) 

-1.4039 
(0.6198) 

R-Square 0.0381 0.0598 0.02 0.009 

F-Value 13.123 
(0.0001) 

21.088 
(0.0001) 

6.772 
(0.0002) 

2.945 
(0.0321) 

{*) The coefficent is signif icant at the 5% level of significance. 
(1) The l o g a r i t h m o f t h e volume was differenced once to detrend t h e volume series. 
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