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Some Empirics of the I S E Q Index 

B R I A N M . L U C E Y * 
Trinity College, Dublin 

Abstract: This paper looks at the empirical distribution of the official index for the Ir i sh Stock 
Exchange, I S E Q . Evidence is provided that the data are serially dependant, are characterised by 
long lags in their determination, show some temporal anomalies, are not normally distributed 
and are in fact of such a distribution that there is no doubt as to whether or not some of the stan­
dard finance theories are applicable in this case. Parameters of the underlying distribution are 
estimated, indicating a distribution of the stable paretian class. 

I I N T R O D U C T I O N 

T his paper looks at the empir i ca l d is tr ibut ion of the I S E Q — T h e I r i s h 
S tock E x c h a n g e Offic ial Index . I t i s p r i m a r i l y d r i v e n by a des ire to 

examine the d is tr ibut ion of tha t index, a n d i n p a r t i c u l a r to re -address the 
i s sue of the existence of anomal ies . T h i s paper adds to the methodologies 
u s e d i n the papers of Donnel ly (1991) a n d M c K i l l o p a n d H u t c h i n s o n (1987), 
who have a lready addressed this issue. 

A large n u m b e r of s tudies h a v e come to the conclus ion t h a t there a r e 
p e r s i s t e n t a n o m a l i e s i n the d i s t r i b u t i o n of s tock m a r k e t ind ices i n t e r ­
nat iona l ly . (See P a n a s , 1990). S u c h a n a l y s e s inc lude pers i s t ent s easona l 
anomal ies (Tha ler , 1987). Some of these have been examined, i n recent w o r k 
on the I r i s h Stock m a r k e t , i n par t i cu lar , M c K i l l o p a n d H u t c h i n s o n (1987), 
C o g h l a n (1988) a n d D o n n e l l y (1991) . A l l found t h a t the stock exchange 
exhibited resu l t s tha t are contradictory to the efficient m a r k e t s hypothesis . 
T h i s paper finds further evidence that there are persistent anomalies . I t finds 
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further evidence of the "Day of the Week" a n d "Month of the Y e a r " effects a n d 
also of non normal i ty i n the distr ibution of the I S E Q index. 

I I D A T A A N D M O D E L S 

T h e d a t a u s e d i n th i s s tudy are based on the dai ly closing va lues of the 
I S E Q from J a n u a r y 1987 to September 1991. T h e I S E Q is the official I r i s h 
stock exchange index. I t is ca lculated four t imes daily. I t i s a va lue weighted 
L a s p a y e r e s index, the we ights be ing the cap i ta l i s ed v a l u e of the stocks 
re lat ive to the m a r k e t , a n d being changed on a quarter ly basis . 

T h e d a t a are expressed i n percentage changes, ca lculated as Logl — — - I 

where P t denotes the price (the level of the index) i n period t. 

W e a k form efficiency impl ies t h a t the successive re turns , inc lud ing d i v i ­
dends , shou ld follow a m a r t i n g a l e process; t h a t i s , the r e t u r n s should be 
ser ia l ly independent , a n d they should be uncorrelated w i t h past information 
i n the in format ion set. I f we examine the bas ic data , we see the following 
pat tern of dis tr ibut ion for the daily re turns , the data that are to be analysed. 
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Graph 1: The ISEQ Index over the Sample Period 

C l e a r l y , the t i m e period u n d e r a n a l y s i s i s , i n m a n y respects , a typ ica l . 
T h e r e w a s a great dea l of volati l i ty i n the I S E Q , w h i c h c a n be at tr ibuted to 
the i n i t i a l stages of the G u l f conflict, re laxat ion of exchange controls, i n c r e a s ­
i n g economic confidence, the c r a s h of 1987, a n d a n u m b e r of other u n u s u a l 
h a p p e n i n g s . T h e g r a p h s below show respect ive ly the d a i l y percentage 
changes a n d the frequency distr ibution derived therefrom. 
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Graph 2: Per Cent Changes in the Index, January 1987-September 1991 (Daily Basis) 
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Graph 3: Frequency Distribution of Daily Changes in ISEQ Index, January 1987-
September 1991 

T h e objective of the paper i s to more ful ly inves t igate these d a t a i n a n 
attempt to investigate the distr ibution of the I S E Q . 



I I I T E S T S O F S E R I A L I N D E P E N D E N C E 

S h o u l d we f ind stock d a t a exhibit ing ser ia l dependence, we would be i n a 
posit ion of h a v i n g found evidence contrary to the efficient m a r k e t s hypothe­
sis. T h e hypothesis , i n i ts weakest form, would imply that there should not be 
pers is tence i n the r e t u r n s data . I f there were persistent patterns , we would 
be i n a position to obtain supernormal profits. T h e arbitrage principle, w h i c h 
states t h a t no such opportunities should persist , would also be violated. 

S tud ie s of the N e w Y o r k , London , F r a n k f u r t , P a r i s , Stockholm, K u w a i t i , 
S w i s s , M i l a n , H o n g K o n g , K u a l a L u m p u r a n d A m s t e r d a m Stock E x c h a n g e s 
show m i x e d evidence (see P a n a s 1990). I n a s tudy of 36 countries , Cooper 
(1982) found t h a t only the U K a n d U S showed evidence of s e r i a l indepen­
dence. B o t h M c K i l l o p - H u t c h i n s o n a n d Donnel ly , op. cit. , h a v e found some 
evidence that the I r i s h Stock E x c h a n g e is not efficient i n the w e a k sense. 

3.1 Autocorrelation Tests 
Cons ider the autocorrelations of the data , w h i c h are formally defined as 

I n a series t h a t i s in t r ins i ca l l y random, whi le the ind iv idua l deviations from 
the m e a n of a l a g would be non zero, on average they would be zero. T h u s , on 
average, the squares of these deviations would also be zero. 

T h e s t a n d a r d error of these autocorre la t ions 1 as defined by B a r t l e t t i n 
K e n d a l l a n d S t e w a r t (1961) is given as 

A table i n the Appendix shows the coefficients. I n the dai ly re turns ' series , 
75 per cent of the f irst 20 autocorrelat ions are positive. T h i s indicates that 
there is a systemat ic positive b ias i n the degree of ser ia l correlation. 

M i g h t th i s be a reflection of the bu l l m a r k e t d u r i n g the period? A s B e r n ­
s te in a n d B e r n s t e i n (1988) state, about a selection of the Dow Jones stocks: 

S h e e r price m o m e n t u m h a d been the only functioning model for selected 
stocks: T h e s tocks t h a t moved w e r e the stocks t h a t were moving. 
V a l u a t i o n parameters . . . h a d been left far behind i n the dusk. 

L For white noise, this reduces to -p- . The series in question is not, however, white noise and 

so the more general formula is used. This was kindly pointed out by a referee. 

n - k . 
I ( x t - x ) ( x t _ k - x 

Pk = 

2 



3.2 Taylor's Price Trend Test 
T a y l o r (1986) provides a test for the presence of a price t rend i n the series. 

T h i s i s given as 

T * = 0 . 4 2 7 4 V n I 0 . 9 2 p T 

t=l 

where p x i s the Tth autocorrelation coefficient. 
T h i s i s c l a i m e d to h a v e h i g h power i n t e s t ing for the trend-no t r e n d 

hypotheses. Reject ion of the n u l l of no t rend i n the series i s ind icated i f th i s 
tes t s ta t i s t i c T * is greater t h a n 1.65. F o r the da i ly r e t u r n s ' ser ies , T * = 
8.7666, considerably higher t h a n the 1.65 l imit . T h u s , there would seem to be 
a price t r e n d present i n the data . T h e s trength of th is s e r i a l dependence is 
also intr iguing. F o r the dai ly data , the r e t u r n s are strongly positively depen­
dent u p to lag 11. 

W h y th is degree of persistence should be is unclear . F u r t h e r detai ls of the 
autocorre la t ions c a n be found i n the Appendix . I n t e r e s t i n g l y , i n Cooper 
(1982) the I r i s h m a r k e t showed the h ighes t absolute autocorre la t ion co­
efficient a t .4, a n d h a d by far the h ighes t degree of s e r i a l dependence . 
Inspect ion of the autocorrelation coefficients indicates a degree of cycl ical ity. 
T h i s i s not consistent w i t h the price t rend evidence, as that i s ca lculated over 
a window of 30 observations. W h y this pers is tent cycl ical i ty should exist i s a 
mat ter for further investigation. 

3.3 Portmanteau Q Tests 
W e should note however that , even i f there were to be s tr ic t wh i t e noise 

u n d e r l y i n g the price r e t u r n s , there would , by chance , be some coefficients 
t h a t were signif icantly different from zero. To further invest igate th i s , the 
B o x - L j u n g Por tmanteau Q statist ic is calculated. T h i s is defined as 

Q ( k ) = n ( n + 2) £ — — p 2 m , 
m = i n - m 

where k = the number of auto-correlations calculated. 
T h e s tat i s t ic i s therefore a test of the equality of the autocorre lat ions . 

R e c a l l tha t we would a s s u m e that there would not be s ignif icant deviat ions 
from zero i n a r a n d o m series. U n d e r the n u l l tha t pi = pj = 0 for a l l i , j , the 
stat ist ic i s d is tr ibuted as a % 2 w i t h k degrees of freedom. A s the test s tat is t ic 
gets large, t h a t indicates that the n u l l i s less l ike ly to be accepted as i f the 
n u l l were true , t h e n the ind iv idua l summat ions would be smal l . T a b l e 1 gives 
the Q statist ics for the series. 



Table 1: Portmanteau Q Statistic for Two Series 

X 2(300) = = 56.91214 Not significant 
X 2 U00) = = 129.5494 Significant at 1% 
X 2(25) = = 114.9427 Significant at 1% 

T h e n u l l be ing tested i s t h a t the autocorrelations are independent a n d i d e n ­
t ical ly d is tr ibuted w i t h zero mean . 

A t 25 lags , we cannot accept the n u l l hypothesis of independence w i t h zero 
m e a n . A t 100 lags , or 10 per cent of the series length, the n u l l i s rejected at a 
significance l eve l of 10 per cent for the dai ly series. A t 300 lags for the dai ly 
series , equiva lent to 25 per cent of the series length, there is non rejection of 
the nu l l . T h u s , there is evidence of extreme persistence i n the data. 

3.4 Cumulated Periodogram Tests 
T h e r e i s yet another form of test t h a t m a y indicate the existence or not 

of a n autoregres s ive process . T h a t i s to ca lcu late the D u r b i n s tat i s t ic , a 
c u m u l a t e d periodogram t h a t is distr ibuted as a Kolmogorov-Smirov Stat ist ic . 
T h e test i s based on the cumulated periodogram w h i c h is given as the rat io of 
two autocorrelat ion functions. 

iph 
V j = h = I _ j = L t o k 

S P h 
h=l 

a n d the tes t s ta t i s t i c i s g iven as the m a x i m u m gap between the c u m u l a t e d 
per iodogram a n d the theore t i ca l d i s t r ibut ion funct ion for whi te noise, a 
s tra ight l ine. 

- 1 ' 

T a b l e 2 a n d G r a p h 4 show the resul ts of the test. 

Table 2: Cumulated Periodogram Test for Serial Independence 

Daily Max.Gap = 0.0689 Entry 903 Critical Value = = 0 0 3 9 6 

( V n ) 
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Graph 4: Cumulated Periodogram v White Noise for Daily Data 

W e c a n c lear ly see that the test indicates t h a t the n u l l hypothes is cannot be 
accepted at 5 per cent confidence. Therefore, we would have to conclude that 
there exists further evidence that the data are not ser ia l ly independent. 

3.5 Unit Root Based Tests 
A n in teres t ing s tat i s t ica l a r e a that h a s come into prominence recent ly is 

the idea of cointegration. T h i s tests whe ther or not series h a v e a long-term 
stable re lat ionship. T w o series m a y each be 1(1), t h a t i s to say they h a v e u n i t 
roots i n t h a t %t+i = a + Pxt + e where P = 1 i.e., they are r a n d o m w a l k s , but 
the ir difference m a y be 1(0), a stable, m e a n rever t ing s e r i e s . 2 A test for the 
presence of a un i t root is t h e n a test of the s tat is t ical independence of a series 
i n a sense. T w o tests, both w i t h the same l imi t ing dis tr ibut ion a n d t h u s the 
s a m e cr i t i ca l va lues are used most frequently to test for the presence of un i t 
roots. T h e s e are the D i c k e y - F u l l e r test a n d the P h i l l i p s - P e r r o n t e s t s . 3 T h e 
resu l t s are shown below. 

T h e n u l l hypothesis i s tha t there is a un i t root i n the series , at the appro­
pr iate n u m b e r of lags. Presence of such a root would imply t h a t the ser ies i s 
character i sed by a r a n d o m walk . T h e i ssue of whether or not there i s a t r e n d 
present m a y also be addressed. 

2. I(n) refers to integration of order n, in that the nth differences of the series are stationary in 
the statistical sense that they are mean reverting. 

3. See Phillips (1987), Phillips and Perron(1988), and Dickey and Ful ler (1979). 



Table 3: Unit Root Tests 

Test Statistic Trend? # ofLags Daily Returns 

Dickey-Fuller No Trend Present 0 -996.88 
1 -896.66 
2 -383.46 
3 -760.28 

Dickey-Fuller Trend Present 0 -968.00 
1 -899.03 
2 -887.41 
3 -764.84 

Phillips-Perron No Trend Present 0 -966.87 
1 -962.94 
2 -974.81 
3 -981.51 

Phillips-Perron Trend 0 -968.00 
1 -964.20 
2 -975.92 
3 -982.37 

A s we c a n see, g iven t h a t the 5 per cent value i s 2.89 a n d the 10 per cent 
one 2.58, there is c lear rejection of the hypothesis of a un i t root being present. 
T h i s indicates t h a t there is no evidence of a random w a l k character i s ing the 
series. Accordingly, there is further evidence against the m a r k e t hypothesis. 

3.6 Summary of the Tests 
W h a t t h e n is the evidence, from the var ious tests , r egard ing the s e r i a l 

independence of the series? T h e resul ts are s u m m a r i s e d below. 

Table 4: A Summary of the Tests 

Test Result 

Autocorrelations Not Independent 
Portmanteau Q Not Independent 
Unit Root Tests Not Characterised by a Random Walk 
Cumul. Periodogram Not Independent 

Therefore , we c a n conclude that , at the very least , there is evidence that the 
ser ies are not ser ia l ly independent. T h e r e i s i n fact evidence that there i s a 
price t r e n d i n the ser ies a n d t h a t there is a h igh degree of ser ia l dependence 
i n the dai ly r e t u r n s series. 



I V E M P I R I C A L A N O M A L I E S 

T h i s p a r t of the s tudy invest igates the presence of da i ly a n d m o n t h l y 
a n o m a l i e s t h a t are a s soc ia ted w i t h inefficient m a r k e t s . A n y p e r s i s t e n t 
pa t tern t h a t is k n o w n or knowable to a n investor is potential ly exploitable. 
A s a consequence, i t i s evidence against semi-strong m a r k e t efficiency, w h i c h 
states that t rad ing ru les or other publicly avai lable information is use less for 
m a k i n g a b n o r m a l r e t u r n s , t h i s in format ion be ing ref lected i n the pr ice 
already. 

4.1 Day of the Week Effect 
T h e graph below shows the daily average re turns . 
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G r a p h 5: Average Daily Percentage Changes 

T o examine the possible day of the week effect, as seen i n previous studies , 
5 

the following regression, R ; - X D ; where D; is a d u m m y var iab le for day i , 
i=l 

w a s r u n , a n d the overal l s ignif icance of the set of e x p l a n a t o r y v a r i a b l e s 
checked by m e a n s of a n F test. T h i s imposes a joint test t h a t a l l da i ly r e t u r n s 
are equal to zero. T h e resul t of the regress ion F test is F ( 4 , 1166) = 1.538107. 
T h i s is not significant at the 10 per cent level , a n d so we conclude t h a t there 
is at least one dai ly average r e t u r n different to zero. A s T u e s d a y is the day 
t h a t h a s the h ighes t average absolute r e t u r n , a n d t h i s r e t u r n m e a s u r e s 
signif icantly different to zero (see Appendix) i t w a s decided to invest igate the 
possible existence of a T u e s d a y effect. 

T o further invest igate the possibility of a T u e s d a y effect, i t w a s decided to 
r u n the following regression: 

R i = C o n s t a n t + A Monday + B Wednesday + C T h u r s d a y + D F r i d a y . 



I f a T u e s d a y effect does exist , t h e n the constant should be the same as the 
average T u e s d a y r e t u r n , a n d the coefficients on the other da i ly d u m m y 
v a r i a b l e s , w h i c h now m e a s u r e the difference between the T u e s d a y m e a n 
r e t u r n a n d the r e t u r n on the indiv idual days, should also be significant. 

Table 5: The Day of the Week Influence on the Data Adjusting for 
Tuesday Effect 

Variable Coefficient T Statistic Significant? 

Constant -0.001462417 -1.827615 Yes, at 10% 
Monday Dummy 0.002409973 2.082435 Yes, at 5% 
Wednesday Dummy 0.002264791 2.005549 Yes, at 5% 
Thursday Dummy 0.002208701 1.957903 Yes, at 5% 
Friday Dummy 0.001741338 1.532264 Yes, at 15% 

T h e cons tant i s the exact s a m e as the T u e s d a y average r e t u r n , a n d the 
i n d i v i d u a l coefficients are a l l s ignif icant . T h e r e is fur ther evidence of a 
T u e s d a y effect i n the data . T h i s i s contrary to the u s u a l pattern, w h i c h finds 
a s igni f icant posi t ive M o n d a y effect. In teres t ing ly enough, there is some 
evidence t h a t s m a l l m a r k e t s t ied to larger h a v e a T u e s d a y effect ( C o r h a y , 
1990). 

4.2 The Possible Bias of the Data 
T h i s section examines three possible explanat ions for the d a t a anomal ies 

e x a m i n e d above. F i r s t , we look at adjustments of hetroskedasticity. T h e n the 
possibil it ies of autocorrelation h a v i n g a n influence on the data are examined. 
F i n a l l y , the i s sues of hol iday r e t u r n s are examined. 

4.2(i): A d j u s t i n g for hetroskedastic i ty 
T h e u t i l i s a t i o n of the regress ions above a s s u m e s t h a t the v a r i a n c e -

covar iance m a t r i x i s constant across days of the week. E m p i r i c a l l y , i t i s the 
case that th i s i s not so (see Appendix) . Therefore, i t was decided to adjust the 
r e g r e s s i o n u s i n g the H a n s e n - W h i t e procedure for he troskedas t i c d i s t u r ­
bances . T h i s i m p l e m e n t e d (see Appendix for detai ls of the resu l t s ) , we see 
t h a t the m a r g i n a l significance of the Monday a n d T u e s d a y effects are lower 
here , a n d the T s tat i s t ics higher . T h e r e is now, at the 15 per cent level of 
confidence, a m e a s u r a b l e M o n d a y effect. Accordingly , i t w a s felt t h a t the 
poss ibi l i ty of autoregress ion c a u s i n g the anomal ies , w h i c h c lear ly do exist 
a n d are significant, as demonstrated above, should be investigated. 

4.2(H): A d j u s t i n g for autocorrelation 
T h e A p p e n d i x shows the autocorrelat ions. C l e a r l y , there are subs tant ia l 

positive autocorrelat ions i n the index. T h i s is to be expected where there are 



th in ly t r a d e d or infrequently t r a d e d stocks. F o r further detai ls , see C o h e n , 
H a w a w a i n i , M a i e r , Schwartz a n d Whitcomb (1980). I f we adjus t the d a t a for 
the autocorrelation present i n the data , as shown i n the Appendix , we see the 
resu l t t h a t the T u e s d a y (and Monday) effects are w a s h e d out of the data . 

Table 6: Hetroskedasticity and Autocorrelation Adjusted Estimates of the 
Day of the Week Effects 

Variable Coefficient T Statistic Significant? 

Monday Dummy 
Tuesday Dummy 
Wednesday Dummy 
Thursday Dummy 
Friday Dummy 

.0009475559 
-0.001462417 

.0008023744 

.0007462843 

.0002789213 

1.056338 
-1.619447 

1.000113 
.9453233 
.4619337 

Not significant 
Not significant* 
Not significant 
Not significant 
Not significant 

*The marginal significance of the T statistic was 10.5 per cent. 

A d j u s t m e n t for first order autocorrelation c a n have a n impact on the data . I t 
c a n , i n p r i n c i p a l , a l low the e l iminat ion of the anomal ies . T e s t i n g for the 
presence or absence of the T u e s d a y effect whi l e ad jus t ing for he troskedas ­
ticity a n d autocorrelation shows the following pattern. 

Table 7: Testing for the Tuesday Effect Including Adjustments for Hetroskedasticity 
and Autocorrelation 

Variable Coefficient T Statistic Significant? 

Constant 
Monday Dummy 
Wednesday Dummy 
Thursday Dummy 
Friday Dummy 

-0.001462417 
.002409973 
.002264791 
.002208701 
.001741338 

-1.619447 
2.148677 
2.125151 
1.846802 
1.623410 

Not significant* 
Yes, at 5% 
Yes, at 5% 
Yes, at 10% 
Not significant* 

: In both cases, the marginal significance levels were 10.5 per cent. 

W e m u s t conclude that there is a pers istent T u e s d a y effect i n the dai ly stock 
data w h i c h is not attributable to a data artefact. 

4.2 (Hi): Adjus t ing for hol idays 
D i s r e g a r d i n g the fact tha t there are mul t iday r e t u r n s on weekends , there 

are s t i l l m u l t i d a y r e t u r n s where there are hol idays i n the week. I t would be 
r e a s o n a b l e to a s s u m e t h a t there are m e a s u r a b l e effects i n these cases , 
independent ly of a n y other ad jus tment s . T h u s , by r e m o v i n g the ho l iday 
r e t u r n s , we m a y see a n equal isat ion of the re turns for the days of the week. 



Table 8: The Day of the Week Influence on the Data 
(Estimated over non holiday sample) 

Day Coefficient T Statistic Significant? 

Constant -0.001060018 -1.17085 No 
Monday Dummy 0.002114312 1.90263 10% 
Wednesday Dummy 0.001999940 1.71076 10% 
Thursday Dummy 0.001772129 1.45252 No 
Friday Dummy 0.00136444 1.22335 No 

T h e d a t a h e r e a r e a d j u s t e d for the k n o w n he troskedas t i c i ty a n d auto­
correlat ion effects. A s a resul t , we can see that , after incorporating these into 
the e s t i m a t i o n procedure , we s t i l l h a v e a m e a s u r e d T u e s d a y effect. T h e 
constant is i n fact the same as the average r e t u r n for T u e s d a y , excluding the 
hol iday effects, but i s not s ignif icant ly different from zero. W e also h a v e a 
difference t h a t i s s ta t i s t i ca l ly s ignif icant as between T u e s d a y a n d Monday, 
a n d for the difference between Wednesday a n d Tuesday . 

4.3 Month of the Year Effect 
F o l l o w i n g a s i m i l a r mot ivat ion as the i n i t i a l D a y of the W e e k effect, a 

regress ion u s i n g d u m m y var iab le s for the appropriate months w a s u n d e r ­
t a k e n . T h e resu l t s , a s s u m m a r i s e d below, indicate that there are significant 
effects m e a s u r e d for a n u m b e r of months. 

Table 9: Month of the Year Effects 

Variable Coefficient T Statistic Significant? 

January Dummy 0.003063151 2.568803 Yes, at 1% 
February Dummy 0.002508312 2.063051 Yes, at 5% 
March Dummy 0.001514341 1.257795 No 
April Dummy -0.0006789362 -.5528589 No 
May Dummy .001531106 1.326117 No 
June Dummy 0.002078276 .1709353 No 
July Dummy 0.002138884 1.835910 Yes, at 10% 
August Dummy -0.002023904 -1.713364 Yes, at 10% 
September Dummy -0.0002341078 -.1797318 No 
October Dummy -0.003189666 -2.392504 Yes, at 5% 
November Dummy -0.004279951 -3.267128 Yes, at 1% 
December Dummy 0.001110356 .7817103 No 

T h e F s ta t i s t i c i s , a t 9 .344089, s igni f icant at the 1 per cent level . T h i s 
conf irms the susp ic ion t h a t there are monthly / seasonal effects i n operation. 
No s ignif icant differences ar i se to these es t imates w h e n adjusted for hetro­
skedast ic i ty or for autocorrelation. 



A s November h a d the most significant deviat ion from zero, i t w a s decided 
to invest igate a n y evidence of a November effect. T a b l e 10 s u m m a r i s e s the 
results . 

Table 10: Evidence of a November Effect 

Variable Coefficient T Statistic Significant? 

Constant -0.004279951 -3.26713 1% 
January Dummy 0.007343102 4.14525 1% 
February Dummy 0.006788263 3.79811 1% 
March Dummy 0.005794292 3.25664 1% 
April Dummy 0.003601015 2.00546 5% 
May Dummy 0.005811057 3.32786 1% 
June Dummy 0.004487779 2.51096 5% 
July Dummy 0.006418835 3.66140 1% 
August Dummy 0.002256047 1.27899 No 
September Dummy 0.004045843 0.001847355 5% 
October Dummy 0.001090285 0.001869094 No 
December Dummy 0.005390307 0.001932278 1% 

A s is obvious, there is a significant set of differences as between most of the 
months of the y e a r a n d November. W e m a y therefore take th i s as evidence of 
a November effect i n the I S E Q . 

4.4 Other Moments of the Distribution 
So far, we have been concerned w i t h the mean . T h e r e are other moments of 

the d i s tr ibut ion t h a t bear invest igat ion. I n par t i cu lar , we c a n see t h a t the 
other moments of the d is tr ibut ion, a p a r t from the m e a n , are s igni f icant ly 
different from w h a t one might expect i n a s tandard normal distribution. 

W e h a v e seen a l ready t h a t there a r e da i ly anomal ies i n the data . T h e r e 
a p p e a r s to be a T u e s d a y effect, w h i c h m a y be r e l a t e d to the presence of 
mul t iday r e t u r n s over holiday periods. S i m i l a r l y , there is a s ignif icant degree 
of skewness a n d kurtos i s present i n the datasets u n d e r ana lys i s . T h e r e is no 
case w h e r e the k u r t o s i s coefficient is close to zero. I n cases w h e r e the 
coefficient of kurtos i s i s negative, tha t indicates that there is a flatter peak to 
the dis tr ibut ion t h a n the n o r m a l distribution. A positive kurtos i s i s evidence 
of a sharper peak. A coefficient greater t h a n 3 indicates Leptokurtos i s . 

D o n n e l l y (1991) found evidence t h a t there w a s a M o n d a y effect, i n the 
sense t h a t the highest m e a n r e t u r n occurred on that day. T h e T u e s d a y effect 
is also found by h i m . 

W e c a n see explanations, or at least we can hypothesise about explanat ions 
for other effects. T h u s , for example, the two m a i n b a n k s , w h i c h account for 



20 per cent of the weight of the Index, report their resul ts i n J u n e / J u l y . T h e r e 
m a y w e l l be tax effects (bed & breakfast ing) i n A p r i l . F u r t h e r work on these 
hypotheses w i l l have to be carr i ed out. T h e s e findings on the moments of the 
d i s t r ibut ion a r e i n l ine w i t h previous r e s e a r c h e r s , s u c h as F a m a (1965) , 
D r y d e n (1970), a n d P a n a s (1990). 

4.5 Studentised Range of tests for Normality 
O n e of the s ta t i s t i ca l problems w i t h u t i l i s ing the coefficient of skewness 

a n d of k u r t o s i s , a s a n indicator of normal i ty , i s t h a t they are sensi t ive to 
outl iers. A s a n a l ternat ive , the s tudent ised range h a s been suggested. F a m a 
a n d R o l l (1968) a n d (1971) show that i t h a s desirable properties against other 
goodness of fit m e a s u r e s , w h e n the test i s of normal i ty v e r s u s other stable 
non-normal a l ternat ives . 

T h e s tudent ised range is given as: 

[ M a x . { x i } - M i n . { x i } ] 

l n ( l n 1̂  
i=A i=l J 

i.e., the range divided by the var iance . T h i s test w a s c a r r i e d o u t for the d a t a 
i n quest ion. A point r a i s e d by a referee w a s the possibi l i ty t h a t the non-
normal i ty of the d a t a m a y r e s u l t from the inc lus ion of the 1987 c r a s h period 
i n the d a t a . 4 W h i l e the apparent T u e s d a y effect does reduce i n the instance of 
the d a t a b e i n g a n a l y s e d over the 19880-1991 per iod inspec t ion of the 
s tudent i sed range as shown below indicates that there is s t i l l non-normal i ty 
present. 

Table 11: Studentised Range Normality Tests of the Distribution 

Series Obs Studentised Range Critical Values 

5%1 
Daily changes 1171 1392.81 5.01 
Daily changes excluding 1987 data 921 13083.01 5.01 

T h e tables i n P e a r s o n a n d H a r t l e y are ca lculated only to n=20. However , as 
N -»oo we note t h a t the cr i t i ca l va lue decreases a n d so the n=20 bound is the 
upper bound for the achievement of normali ty . C l e a r l y , as the calculated test 

4. The daily/monthly anomaly tests were also carried out on data excluding the 1987 data. I n 
both the month of the year and the daily data there was a reduction in the degree of anomaly 
present, but there was still a measurable day of the week/month of the year effect present. 



stat ist ic greatly exceeds the cr i t ica l va lue , there is evidence of non-normality . 
A r e the re turns ' series t h e n character i sed by a different d is tr ibut ion to the 

normal? 

4.6 Towards a Statistical Distribution of the ISEQ 
Mandelbrot (1963) a n d F a m a (1963, 1965) invest igated the d is tr ibut ion of 

the log price changes of the price series , a n d hypothes i sed t h a t the s table 
pare t ian distr ibution best fitted the data. 

A n y stable function h a s the form i n logs of 

LogO(t ) = i 8 t - y | t | a 
C P 

1 + i p iff co(t,a) 

where 

co(t,a) = t a n — i f a = 1, a n d ^ ° * = M i f a * 1 
2 71 

w h e r e t i s a n y r e a l n u m b e r a n d 4>(t) i s the F o u r i e r t r a n s f o r m of the 
d is tr ibut ion function F ( x ) . T h e parameters have the following in terpreta t ion 
t h a t a i s the k u r t o s i s p a r a m e t e r , P i s the s k e w n e s s p a r a m e t e r , 8 i s the 
location parameter a n d y i s the dispersion parameter . 

T h e a p a r a m e t e r determines the type of d i s tr ibut ion , a n d i s ca l l ed the 
character i s t i c exponent. W h e n a = 2 the dis tr ibut ion i s n o r m a l , w h e n a = 1 
the d i s t r i b u t i o n i s C a u c h y . T h e M a n d e l b r o t - F a m a h y p o t h e s i s i s t h a t 
typ ica l ly , stock r e t u r n s h a v e character i s t i c exponents bounded by 1 a n d 2, 
i.e., a stable paret ian distribution => 1 < a < 2. 

F a m a a n d R o l l (1971) suggest that the ratio 

Z ; ^ [ X f - x ^ ] ^ g 2 7 

[ X . 7 2 - X 2 8 ] 

where X f is the fy, es t imated fracti le of the dis tr ibut ion i s a n es t imate of the 
character i s t i c exponent. T h e y suggest that a value of X f i n the range .95 - .97 
provides a good est imate of the charac ter i s t i c exponent. T h e exponents are 
ca lcu la ted to be 1.45 i n the case of the da i ly series . R e f e r r i n g to T a b l e 2 i n 
F a m a a n d R o l l (1971) th i s exponent i s assoc iated w i t h a n a v a l u e of 1.5. 
C l e a r l y , the exponent is not s u c h as to ind icate t h a t the d i s t r i b u t i o n is 
n o r m a l . I t does ind icate t h a t the d i s t r ibut ion i s s table . H o w e v e r , as the 
skewness is such as not to indicate symmetry , as i s the case here , t h e n there 



m a y w e l l be a problem. O n e interes t ing possibil ity is tha t the n a t u r e of the 
index i tse l f m a y impose problems. 

F a m a a n d Rol l (1971) note that 

Stable Dis tr ibut ions are the only possible l imi t ing distributions for sums 
of independent identical ly distributed random variables , (p. 834) 

W e k n o w t h a t there is some degree of doubt as to the r a n d o m n e s s a n d 
independence of the index itself, a n d it m a y wel l be that the constituent parts 
of it , the u n d e r l y i n g stocks are themselves nei ther independent, random, nor 
ident ica l ly d is tr ibuted. T h e s e questions are to be addressed i n further work. 
W e c a n note h o w e v e r t h a t Cooper (1982) on e x a m i n a t i o n of A l l i e d I r i s h 
B a n k s , B a n k of I r e l a n d a n d three other s h a r e s 5 found t h a t A I B showed 
s ignif icant deviat ions from the theoret ical norm, whi l e B a n k of I r e l a n d d id 
not. F i r s t , t h i s indicates t h a t i n the case of these two extremely important 
shares , there i s a difference i n the s tat is t ical distribution from w h i c h they are 
d r a w n , a n d t h u s any index that contains them is l ike ly to not show itsel f as a 
s table d i s t r ibut ion; second, the importance of A I B i n the m a r k e t index, 
compris ing as i t does approximately 10 per cent of the m a r k e t itself. F i n a l l y , 
i t i s c lear from recent w o r k by H u t c h i n s o n a n d McKi l lop (1988) that there are 
quest ions t h a t c a n be a s k e d regard ing the i n d i v i d u a l shares i n the I S E Q . 
W o r k by M u r r a y (1992) covering m u c h the same period as this s tudy found 
t h a t the p a r t i c u l a r n a t u r e of the I r i s h stock m a r k e t caused grave difficulties 
for the es t imat ion of beta i n that . T h i s i s i n l ine w i t h previous studies. 

V C O N C L U S I O N 

T h i s paper h a s looked at the d is tr ibut ion a n d empir ica l properties of the 
official index of the D u b l i n Stock E x c h a n g e , the I S E Q index. T h r e e findings 
have emerged. F i r s t , the dai ly percentage changes of the index do not appear 
to be c h a r a c t e r i s e d by a r a n d o m w a l k process. Second, there is evidence to 
suggest t h a t there i s a day-of-the-week/month-of-the-year effect i n the d a t a 
w h i c h m a y be at tr ibutable to the hol iday pattern. T h i r d , the dis tr ibut ion of 
the r e t u r n s , w h i l e not n o r m a l , h a s been gl impsed. I t appears to be of the 
stable pare t ian c lass of distributions, w i t h a character is t ic exponent of 1.5. 

5. P . J . Carroll and Company, Ir ish Distillers and Ir ish Ropes. 
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A P P E N D I X 

F U R T H E R D E T A I L S O F T H E D A T A 

Summary Statistics for Daily and Monthly Returns — Raw Data 

• Mean Variance Skewness Kurtosis 

MON 0.0009475559 0.000174 -1.00 7.19» 
T U E -.001462417 0.000185 -3.17 25.31« 
W E D 0.0008023744 0.000151 -2.00 18.22* 
T H U 0.0007462843 0.000151 0.38 15.91* 
F R I 0.0002789213 0.000086 0.22* 3.41* 
J A N 0.003063151 0.000139 0.86 1.09 
F E B 0.002508312 0.000007'! 0.22* 1.03 
MAR 0.001514341 0.000087 -0.45* 0.63 
A P R -0.000678936 0.000067 -0.49* 1.22 
M A Y .001531106 0.000062 1.90 8.84* 
J U N 0.002078276 0.000038 0.59 1.49 
J U L 0.002138884 0.000065 0.23* 2.03 
A U G -0.002023904 0.000163 -0.23* . 3.87* 
S E P -0.0002341078 0.000059 0.74 1.81 
O C T -0.003189666 0.000623 -2.05 7.46* 
NOV -0.004279951 0.000342 0.41* 9.36» 
D E C 0.001110356 0.000143 -1.42 4.40 • 

*Not significantly different from zero at 5 per cent confidence level. 
•Leptokurtotic. 

First 100 Autocorrelation Coefficients for Daily Changes 

Autocorrelate Standard Error T Statistic Significant at 1%? 

0.17500 0.00090 193.42756 Yes 
0.06690 0.00091 73.32612 Yes 
0.02300 0.00091 25.18438 Yes 
0.05040 0,00092 54.92616 Yes 
0.12810 0.00095 135.47321 Yes 
0.08340 0.00096 87.10785 Yes 
0.03960 0.00096 41.24538 Yes 
0.08550 0.00097 87.91125 Yes 



First 100 Autocorrelation Coefficients for Daily Changes (continued) 

0.10070 0.00099 101.73139 Yes 
0.13450 0.00102 131.77153 Yes 
0.04690 0.00102 45.78038 Yes 

-0.00800 0.00102 -7.80819 Yes 
-0.03100 0.00103 -30.20842 Yes 

0.03930 0.00103 38.19845 Yes 
0.03840 0.00103 37.23269 Yes 

-0.04800 0.00104 ^6.36427 Yes 
0.03400 0.00104 32.77895 Yes 

-O.03200 0.00104 -30.79893 Yes 
-0.01400 0.00104 -13.47020 Yes 

0.00860 0.00104 8.27355 Yes 
-0.02200 0.00104 -21.14810 Yes 

0.06140 0.00105 58.65997 Yes 
0.02620 0.00105 25.00284 Yes 

-0.03200 0.00105 -30.48703 Yes 
-0.05600 0.00105 -53.08189 Yes 

0.04960 0.00106 46.82919 Yes 
0.00410 0.00106 3.87086 Yes 
0.04340 0.00106 40.85057 Yes 

-0.01000 0.00106 -9.41106 Yes 
-0.03300 0.00106 -31.00234 Yes 
-0.01400 0.00106 -13.14838 Yes 
-0:01200 0.00107 -11.26744 Yes 

0.01960 0.00107 18.39218 Yes 
0.05680 0.00107 53.02606 Yes 

-0.02700 0.00107 -25.17683 Yes 
-0.01000 0.00107 -9.32327 Yes 

0.01400 0.00107 13.04851 Yes 
-0.00900 0.00107 -8.38725 Yes 
-0.03300 0.00107 -30.70013 Yes 
-0.04500 0.00108 -11.72978 Yes 
-0.06800 0.00109 -62.60065 Yes 

0.02800 0.00109 25.74506 Yes 
0.00100 0.00109 0.91946 No 

-0.04600 0.00109 -12.15554 Yes 
-0.04800 0.00110 -13.83060 Yes 
-0.04800 0.00110 -43.67393 Yes 
-0.01500 0.00110 -13.64334 Yes 
-0.03700 0.00110 -33.58228 Yes 
-0.03700 0.00110 -33.51128 Yes 

0.02260 0.00110 20.45292 Yes 
0.00300 0.00110 2.71495 Yes 
0.01700 0.00111 15.37787 Yes 

-0.05300 0.00111 -17.73596 Yes 
-0.06200 0.00112 -55.51435 Yes 



First 100 Autocorrelation Coefficients for Daily Changes (continued) 

-0.02200 0.00112 -19.68410 Yes 
0.00480 0.00112 4.29456 Yes 
0.04570 0.00112 40.75795 Yes 

-0.04000 0.00112 -35.58776 Yes 
-0.05000 0.00113 ^4.31664 Yes 
-0.01100 0.00113 -9.74788 Yes 
-0.01000 o;ooii3 -8.86037 Yes 
-0.00300 0.00113 -2.65807 Yes 

0.00170 0.00113 1.50624 No 
0.01810 0.00113 16.02905 Yes 
0.01730 0.00113 15.31366 Yes 
0.02880 0.00113 25.46139 Yes 

-0.02300 0.00113 -20.31755 Yes 
-0.05200 0.00114 -45.74900 Yes 
-0.03300 0.00114 -28.98567 Yes 
-0.03500 0.00114 -30.68608 Yes 
-0.02100 0.00114 -18.39952 Yes 

0.05450 0.00115 47.54018 Yes 
0.01410 0.00115 12.29575 Yes 

-0.00400 0.00115 -3.48807 Yes 
-0.04000 0.00115 -34.79795 Yes 
-0.01100 0.00115 -9.56772 Yes 
-0.00900 0.00115 -7.82719 Yes 

0.00250 0.00115 2.17420 No 
-0.00900 0.00115 -7.82618 Yes 
-0.05200 0.00115 -45.03738 Yes 
-0.05200 0.00116 -44.85825 Yes 
-0.03800 0.00116 -32.71156 Yes 

0.00670 0.00116 5.76718 Yes 
0.01780 0.00116 15.31465 Yes 

-0.03300 0.00116 -28.34704 Yes 
-0.01000 0.00116 -8.58876 Yes 

0.02560 0.00117 21.96613 Yes 
0.02000 0.00117 17.15100 Yes 
0.02990 0.00117 25.60728 Yes 
0.00530 0.00117 4.53890 Yes 

-0.03700 0.00117 -31.62342 Yes 
-0.01600 0.00117 -13.66989 Yes 

0.02650 0.00117 22.61762 Yes 
0.00140 0.00117 1.19489 No 
0.00680 0.00117 5.80336 Yes 

-0.03800 0.00117 -32.36254 Yes 
0.01610 0.00117 13.70634 Yes 
0.05160 0.00118 43.75927 Yes 
0.04510 0.00118 38.13480 Yes 
0.00830 0.00118 7.01746 Yes 



Hetroskedasticity Adjusted Estimates of the Day of the Week Effects 

Variable Coefficient T Statistic Significant? 

Monday Dummy .0009475559 1.448907 Not significant 
Tuesday Dummy -0.001462417 -1.907750 Yes, at 10% 
Wednesday Dummy .0008023744 .9102802 Not significant 
Thursday Dummy .0007462843 .7588401 Not significant 
Friday Dummy .0002789213 .2551153 Not significant 




