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the standard normal .u ..... u.I. and it is not necessary to values. This 
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nO\lIlp.v,er not true when the test is used as a spe:c itllcation test for rll ........... =, v 
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1. 

Q-lsta!tistlic was 

on 

normal distribution tables become Since the LeBaron programme is 
1J'\.l'U«""""" values for the test of the BDS test as a spe:cltllcatlon 
EViews 4.0 software. 
8 statistical 

for this and related mvestlgaltloIlS 
rll"UV'A~U the 

.... ",,,1'1.>1'1 the of freedom for the 
for less the number of AR terms, use 1'>"""""11.)' 

to the desired order. This observation .. " ..... n''' .. '''lhl 

ADF test. 

a level 10 
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or 

in 

I"lCIIr,nl"ltlClln t-sltatistic:s were 

;1 we were 

we a 

10 Note that 3.4 and 3.5 are herein said to be 'nr.·.,....'''r.·n or least .... oo1tr."I' .. ' .. because contain both 
int~.""''''nt and trend tenns. 
II When the level was increased to 10 1'''''''''''1''', OCE became the other ~ .. "nl"ilv for which the 

to 10 changf:d this result not at all. 
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the OF and AOF unit root test results for the IOOlinrnmlC 

correlation detected the Breusc:h-Giodlfrev 
hypothl~sis of no serial conelation. 

detected. 3 shows the .c:inl'lifir.!l'Int au"me,ntsltiofJs 
filter serial correlation up to the order. Column 4 
intfllmAnt and trend terms were included in the OF and test OVLIICIUI.lIli:i. 

values the of the null of a unit root were 
denotes a of the null while * .. denotes a reielcti()('I 

(b) Individual stocks 
1 2 3 

# Sec~rlty CO"_ On:ter (pJ ADF Lag Structure 
1 AFE 2 (0.001) 2,6,9,11,14,18 
2 AFX U 0.900) n.s. 
3 AGL U 0.116 n.s. 
4 AlT 1 0.000 1,10,14,17,20 
5 ANG U 0.881 n.s. 
6 ASR U 0.997 n.s. 
7 AVI 1 (0.001 1,5,6,13,17,22,24,25 
8 SAW U 0.145) n.s. 
9 BVT U 0.427 n.s. 
10 CHE 1 JO.OOO) 1,3,5,14,21 
11 CRH 1 (0.008) 1 
12 CTP U 0.502 n.s. 
13 DEL U (0.248) n.s. 
14 OUR 1 (0.000) 1,22 
15 ECO 1 (0.000) 1,2,4,7,8,9,10,16,19,20,21 
16 ELH 1 (0.000) 1,4,5,6,7,8,18 
17 FOS 1 (0.000) 1.2,3.19,24 
18 GMF U (0.410) n.s. 
19 HAR 2 (0.D18) 1,2,8 
20 HLH U (0.559) n.s. 
21 HVL U{0.354) n.s. 
22 IMP 2 (0.019) 2,14,24 
23 JCM 2 0.000 2,4,6,7,8,9,11,14,16,23,25 
24 JNC 1 0.000 1 to 9, 12 to 15 19,20" ,::I 
25 LGL U 0.667) n.s. 
26 MAF 5 0.000 2,5,7,20,23 
27 MLB U 0.975 n.s. 
28 NED U (0.677) n.s. 
29 NPK U (0.735 n.s. 
30 OCE U 0.173 n.s. 
31 PAM U (0.852) n.a. 
32 PIK U 0.888 n.a. 
33 PPC 1 (0.000) 1,2,8 
34 REM 1 (0.000) 1,2,3,18 
35 RlO 1 (0.000) 1,2,3,5,14,18 
36 SAB U (0.981) n.s. 
37 SAP U (0.589) n.a. 
38 SBK 1 (0.040 1,2,7,~4.17 
39 TBS 10 (0.040) 3,9.10 
40 TNT U 0.972) n.a. 
41 TRE U 0.933) n.s. 
42 VNF 1 0.000 1 3 4 11,13,15 
43 WAR 1 (0.006) 1,7,9,22,24 
44 WlO 1 0.024 1,8,18,19,20 

3-17 

resJoecfive"v. * 

4 
DFIADFStat 

2.460 
1.637 
2.557 
1.576 
2.223 
1.648 
1.100 
2.393 
2.824 
4.099· 
1.507 
2.615 
3.011 
2.929 
1.048 
2.835 
0.271 
2.812 
2.991 
1.957 
2.457 
2.715 
1.866 
1.601 
1.186 
2.935 
1.193 
2.581 
1.671 
3.221 
2.250 
2.085 
1.909 
1.524 
2.647 
1.292 
2.167 
4.148* 
1.378 
2.759 
1.599 
0.358 
2.567 
1.455 
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This table shows the [;UflrlULlfitfU fA -statistics for the IOOI'Jt1tl:lmlC 

the DF and ADF tests. The AntlmllnRlrA 

case may 

3.122 3.285 2.203 

b) Individual stocks 

# fA ;2 ;3 
1 AFE 1.488 2.294 3.080 
2 AFX 0.361 0.969 1.453 
3 AGL 0.421 2.199 3.299 
4 ALT 4.010 2.911 2.000 
5 ANG 1.577 1.804 2.707 
6 ASR 1.813 1.259 1.888 
7 AVI 2.931 2.210 0.687 
8 BAW 0.358 1.913 2.869 
9 BVT 0.174 3.508 5.263 
11 CRH 0.671 1.318 1.449 
12 CTP 0.021 2.451 3.677 
13 DEL 0.057 3.295 4.943 
14 OUR 4.180 2.944 4.372 
15 ECO 1.418 1.062 0.958 
16 ElH 1.344 3.524 4.089 
17 FOS 2.889 1.932 0.706 
18 GMF 0.199 2.647 3.971 
19 HAR 2.523 3.398 4.521 
20 HLH 0.919 1.312 1.968 
21 HVL 0.877 2.055 3.082 
22 IMP 1.965 4.288 4.498 
23 JCM 0.800 1.408 1.823 
24 JNC 1.580 1.570 1.532 
25 LGL 0.279 0.534 0.801 
26 MAF 0.913 3.359 4.433 
27 MlB 1.023 0.690 1.035 
28 NED 0.007 2.575 3.863 
29 NPK 0.553 1.081 1.621 
31 PAM 2.535 1.691 2.536 
32 PIK 2.357 1.572 2.359 
33 PPC 2.445 2.700 1.847 
34 REM 6.968* 5.396 .... 1.176 
35 RlO 1.795 3.566 3.637 
36 SAB 0.268 0.595 0.892 
37 SAP 2.364 1.577 2.365 
39 TBS 4.693 .... 3.629 1.107 
40 TNT 0.161 2.596 3.894 
41 TRE 0.490 0.902 1.353 
42 VNF 4.980 .... 3.327 0.461 
43 WAR 1.900 2.353 3.352 
44 WLO 1.610 1.566 1.192 
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h\llr'lnt'h':>~IQ in 

C:U."'i:lUIII.I~'" t-

were 

prC)CE!SSes. even 

This table shows the results of the Penon test for the unit root hllllot/1AS;!! in the presence of structural 

breaks are t·statistics under the null = O. The break dates are 

described in Ao,nArldix 38. t r are test statistics for 1'R.'lnlllmn the unit root hllllnttlA.<:,I.<:_ The ....... ," "". V,nnll/.<:s;mn 

critical values were and -4.91 at 1% and 5% res"9(~tivI9Iv . .... denotes a miF.!ctU)n of the null at 5%. 

13 SBKandTNT. 
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b) Individual stocks 

# kPolnt rel t, 
1 AFE 1985 -2.631 -3.602 
2 AFX 1994 -3.090 -3.884 
3 AGL 1994 -2.797 -4.035 
4 ALT 1985 -4.047 -4.268 
5 ANG 1985 -2.263 -3.184 
6 ASR 1994 -3.577 -4.101 
7 AVI 1985 -2.758 -2.467 
8 BAW 1985 2.804 -3.954 
9 BVT 1994 -1.665 -2.022 
10 CHE 1994 -2.151 -4.559 
11 CRH 1976 2.077 -1.719 
12 CTP 1994 -1.935 -2.735 
13 DEL 1985 3.565 -4.687 
14 OUR 1985 -1.509 -3.276 
15 ECO 1994 -2.960 -3.343 
16 ELH 1994 -2.345 -3.361 
17 FOS 1994 -4.374 -4.469 
18 GMF 1985 -1.382 -3.322 
19 HAR 1976 1.820 -3.092 
20 HLH 1985 -2.250 -3.476 
21 HVL 1985 -2.072 -3.277 
22 IMP 1994 1.936 -3.325 
23 JCM 1994 -3.507 -3.576 
24 JNC 1985 -3.861 -4.013 
25 LGL 1994 -4.396 -4.534 
26 MAF 1994 -1.572 -3.157 
27 MLB 1994 -2.176 -2.889 
28 NED 1998 -1.588 -2.477 
29 NPK 1994 -3.372 -3.762 
30 aCE 1998 2.336 -3.713 
31 PAM 1985 -1.541 -3.471 
32 PIK 1985 -4.892 -5.172*" 
33 PPC 1994 -2.735 -3.888 
34 REM 1985 -3.729 -3.640 
35 RLO 1994 -0.776 -2.242 
36 SAB 1994 -2.617 -3.267 
37 SAP 1985 -1.385 -2.708 
38 SBK 1994 -1.565 -4.011 
39 TBS 1985 -2.875 -2.851 
40 TNT 1976 1.164 -2.827 
41 TRE 1994 -2.681 -3.551 
42 VNF 1985 -4.014 -2.724 
43 WAR 1976 2.060 -2.689 
44 WLO 1994 -3.613 -3.741 

in are .......... +""..1 in 

1 
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This table structure as well as absolute UICKe"'-t-/Jrller 

and absolute test for the retum series. Both intA,mAlnt 
were included in the OF and The column entries are as defined in Table 1. The absolute 
MacKinnon critical value for the of the null of a unit root at 1% was 3.976 for ALSI and 3.969 
for al/ other series. All test statistics were _<:inl'1mr.'Ant 

b) Individual stocks 
1 2 3 4 

# Security CO". Order (p) ADF Lag Structure DFIADFStat 
1 AFE 1 (0.000) 2 24.009 
2 AFX U (0.883) n.a. 39.108 
3 AGL UJO.226) n.a. 38.148 
4 ALT 2( 0.063) 25 7.143 
5 ANG U( 0.897) n.a. 38.271 
6 ASR U (0.995) n.a. 39.089 
7 AVI 2 (0.026) 1 26.180 
8 BAW U (0.183) n.a. 40.314 
9 BVT U (0.776) n.a. 37.080 
10 CHE 5 (0.032) 5 14.385 
11 CRH U (707) n.a. 36.392 
12 CTP U (0.475) n.a. 38.965 
13 DEL U (0.176) n.a. 39.516 
14 OUR U (0.616) n.s. 32.365 
15 ECO 1 (0.000) 1 to 10 10.390 
16 ELH 6 (0.073) 1 to 8 11.782 
17 FOS 1 (0.024) 1 to 16 8.842 
18 GMF U (0.303) n.a. 38.934 
19 HAR U (0.210) n.a. 37.306 
20 HLH U (0.716) n.a. 37.840 
21 HVL 5 (0.071) 1.2.3 20.760 
22 IMP 1 (0.039) 1 to 17 8.612 
23 JCM 1 (0.000 1 to 18 23,24 9.150 
24 JNC 2 (0.000 1 to 13,16,27,28,38,78, 79.A? A'" to 88.91 4.394 
25 LGL U (0.830 n.a. 40.301 
26 MAF 5 (0.000) 1 to 4.6 14.702 
27 MLB U 0.980 n.a. 39.701 
28 NED U 0.779 n.a. 40.328 
29 NPK U 0.828 n.a. 39.232 
30 OCE U (0.158) n.a. 39.455 
31 PAM U (0.957) n.a. 37.865 
32 PIK U 0.854) n.a. 39.855 
33 PPC 8( 0.027) 23 18.310 
34 REM 1 ( 0.047) 1,2 26.686 
35 RLO 1 (0.004) 1 to 12 10.429 
36 SAB U (0.985) n.a. 38.941 
37 SAP U (0.565) n.a. 39.739 
38 SBK 110.014) 1 to 16 10.813 
39 TBS 10 (0.047) 1,2 23.580 
40 TNT U (0.962) n.a. 39.552 
41 TRE U (0.707) n.a. 38.361 
42 VNF U (0.265 n.s. 45.327 
43 WAR U (0.445 n.a. 36.400 
44 WLO U (0.710 n.a. 36.805 
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nrl"'~RlnT~ some sellec:ted t'liI:I>cu""lnfl\/iI:I> sta,tis1:ics 

l"IiI:I>nil:l>lrllllllv enonnous, 

an 

an on 

In this table of selected C1e~sc~ptj~'e statistics for S8(~untv are skewness and 

and are z-statistics for skewness and kurtosis OOllrlDU'Cea under the null 1'1""1'1,,,.. .. , .. 
and is the JaIUUE~-t::II'!il11EI test statistic. is the Pro,Dalllilltv of acc:epl'ing the null hvnnfh'''.<:ti.<:t of nOlmall/tv 

in the Ja/DU«H:J,9ta test. For and • ,. denotes statistical insianij'icBinca at the 5% level. 
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AGL 
ALT 3.315 96.789 
ANG 3.529 9.949 
ASR -394.910 6705.882 
AVI -38.309 291.944 

BAW -41.964 319.731 
BVT -4.855 102.065 
CHE 60.423 
CRH 51.460 
CTP 77.427 
DEL 1042.509 

36.780 
83.946 
54.748 
106.798 

-1.136 114.296 
0.383 24.574 
-1.137 
0.156 26.619 714.73 
0.187 24.062 587.80 
-2.282 1931.187 3730803.00 
0.229 1480.270 2191213.00 
-0.725 93.400 8856.69 
-20.658 5132.189 26447408.00 
-4.242 620.519 389599.80 
-0.156 25.170 639.64 

47.677 

45.157 
33 PPC 0.142 2.262 60.253 3635.56 
34 REM -0.702 -11.170 822.997 677448.80 
35 RLO 0.421 6.698 122.018 14933.27 
36 SAB -1.217 -19.363 137.534 19290.45 
37 SAP 0.024 0.385* 36.109 1304.02 
38 SBK -0.226 -3.589 54.924 3029.49 
39 TBS -0.124 -1.974 47.127 2224.85 
40 TNT -0.044 -0.703* 23.702 562.28 
41 TRE 2.683 42.683 2749.177 7559798.00 
42 VNF -0.986 -15.692 91.370 8594.76 
43 WAR 0.315 5.013 17.935 346.81 
44 WLO -0.399 -6.343 46.635 2215.06 

raw 

It was no 
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was 

Drocess. It is 

This table the autocorrelation and structures of the stock as well as the test 
results. The order of serial correlation is Column 2, where 'U' indicates that no correlation could be 
detected. The structure to filter correlation is in Column 3. Column 4 the lowest 

for residuals at which the null could that non- could 
de/Lee/Led. The LM test statistics are the 

aDl)fOl)ria.te null hvr"oth'BSj5,S 

the null could be rejElcted <0.05. "and"" 
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Individual stocks 
1 2 3 4 

nJ(p) # Security Corr. Order (p) AR Structure ARorder 
1 AFE 2 (0.001) 2 2 6.673 (0.036) .... 
2 AFX U (0.883 n.a. 1 23.078 (0.000)* 
3 AGl U (0.219 n.a. U 0.102 1.000) 
4 ALT 1 (0.000 1,2,3 1 13.430 (0.000)* 
5 ANG U (0.873) n.a. 1 15.242 (0.000)* 
6 ASR U (0.995) n.a. U 0.013 (1.000) 
7 AVI 1 (0.002) 15 U 5.604 (0.847) 
8 BAW 6 (0.049) 6 U 1.498 (0.99Q} 
9 BVT 1 (0.052) 1 3 18.898 (0.000)" 
10 CHE 1 (0.0001 1A,5 2 18.857 (0.000)* 
11 CRH 1 (0.008) 1 2 18.930 (0.000)" 
12 CTP U(0.4121 n.a. 1 8.140 (0.004)· 
13 DEL U (0.164) n.a. U 4.497 (0.922) 
14 OUR 1 (0.000) 1 1 17.242 (0.000)* 
15 ECO 1 (0.000) 1,2,4,78,9,10,14 1 5.511 .(0.019) .... 
16 ELH 1 (0.000) 1,4,5,7 1 48.230 (0.000)· 
17 FOS 1(0.000) 1,23 1 6.666 (0.010)" 
18 GMF U (0.320 n.a. U 4.587 (0.917) 
19 HAR 2 0.035) 1,2 1 17.040 (0.000)* 
20 HLH U(0.594 n.a. U 7.759 (0.652) 
21 HVL 5 (0.033) 5 1 10.061 (0.002)-
22 IMP 210.027) 2 1 11.046 0.001)" 
23 JCM 2 0.000 2,4,9,11 2 60.013 0.000· 
24 JNC 1 0.000 1-24, 2629,30,33 1 36.119 0.000" 
25 LGL U 0.676) n.a. 1 8.123 0.004" 
26 MAF 5 (0.000) 5,7 U 2.151 0.995) 
27 MLB U (0.969) n.a. U 0.135 1.000) 
28 NED U10.6861 n.a. 1 38.018 0.000)" 
29 NPK U (0.824) n.s. 1 82.248 (0.000)* 
30 OCE U (0.203) n.s. 1 6.155 (0.013)-
31 PAM U (0.898) n.s. 1 52.888 0.000)· 
32 PIK U (0.883) n.a. 6 35.560 0.000)" 
33 PPC 1 (0.000 1,2,6 1 10.566 0.001)* 
34 REM 110.0001 123 1 177.336 (0.000)" 
35 RLO 1 0.000 1,2,3,5 1 10.392 (0.001)" 
36 SAB U 0.986 n.a. U 5.955 (0.819) 
37 SAP U 0.654 n.s. 1 12.324 (0.000)" 
38 SBK 110.0501 t,U',8,9--17 1 54.832 0·0001" 
39 TBS 10 (0.035) 3,9,10 1 11.579 0.001 • 
40 TNT U 0.956) n.s. 1 45.721 0.000" 
41 TRE U 0.939) n.s. U 0.103 1.000) 
42 VNF 1 0.000) 1 1 19.651 (0.000 .. 
43 WAR 110.0091 1 1 5.730 (0.017)-
44 WlO 1 (0.029) 1 1 15.743 (0.000)* 

eX[leC1:ed. it was more 

as 
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snaCks on return tN"",i:lI'1II1r" were SVlnrnlerrre 

VO/i:lrllliry was not a f'r'IIT11mlnn,'" 1) 

seem 

as excess 

is 

..... ,.,.""" . .,. one pos.sible 

common 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Vollatlllltv on 4-2 

is an 

,"",.."'""',, (1 

no 

means 

I'01TII'Ornllnn ca tilt a I ...... ""....,""'tC! is well-Olocumlentec.1 
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is 

was '-''''''''',",''' 

I Notable exallIlp14es include Kim and Mei AI-
.... v ... E, .. ""u and Poshakwale and Murinde 



Univ
ers

ity
 of

  C
ap

e T
ow

n

""' .. ,.. •• ".. V'oisitilljty on 4-3 

in 

nrrt!:ll!'1uClt<d:'1'1 as TOII:OW'S S,ec1:ion 

enormous 

can 

measure is nOlrTlOSCE!aSlstIIC. h_"_~,,,,""" in 

... "" .......... t 

a if a r<d:>I!:lItil".nClthin is as: 

=a+ 1) 

1 ). UU1UVC;U in :secm:m 

a, eXlceCJt 

............ "' .. ,' a !WID-StaCie in 
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2 Some studies suru~est the use of a """'''''0 average structure to filter autocorrelation 
Schwert & StaJnW.!ugh, 
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p=q=O 

measures 
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+ + + 
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zero mean. 
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+ + 
}=I 

are is if >0, 

in :;t:0. 

is U\.,u.n .. c a 

assumes a 

+ + 
i=l j 

6 Zakoian called the threshold ARCH 
within the ARCH and also the in tenns of 

the conditional standard deviation other than the conditional variance. the two models are 
the GJR model is discussed here. Note that EViews 3.1 estimates the GJR 
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7 If denotes excess the eXDlectation for a will be a value of zero. 
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it is nrru"n,,,,, an in 

nUll'll"\,n""N is 

in we 

was 

in 

as 

a 

we 

it is UU:::i:::iIII.lIt: 

Dicl<ed some 

some 

stclck:s. as in 

in is 

8 Ex.!mt)les of multivariate """'-'"-LVI"'; models include VECH form of Bollerslev and the BEKK 
model and Kroner 
9 The conclusions drawn from this examination did not when were considered. 
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1 

5 

use 

This shows um"19,aICiraOIB returns on AGL and time. 

2.0 -r--------------......., 0.00 -,.------------------, 

0.05 
1.5 

0.04 

1.0 0.03 

0.5 

on 

to 

were 

uncommon in in 
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rllllt"'nrrIAt'I in ",,"', ... ,,'\, an 

1-

This table shows the ACFs up to 6 for i .. 1, ... , 6) and UUirJQ-JtsQX (J-s:tatlSlIC 6 for 

the .'<fI'.,,,,,,,,, un,;'rec"cr~IDle retum series. Under the null nVI)arl19S,IS of no seria/ronn'RIJ:lnnn the 

.<ljl'1I"1ifir.:.l'In(~A levels were 16.81 and IP.SnAl~nVleIV. " that the null hvnnthl'.!si.<I 

*"at5%. 

CHE 
CRH 
CTP 
DEL 
DUR 
ECO 
ELH 
FOS 
GMF 
HAR 
HLH 
HVl 
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sta,tist:ics are 
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= 

on 

)+ + 

)+ 

nil:ll,nl:l'thJ':o.\ was 

error in 

a 

It is 

4·12 

was 

1 were 

1 ), 

were some 

q) 

1 

11) 

n is 

10 In our .UVI!;;l)UI!'i''''uu "n"'>IIr~'" LS residuals from 1), the in Table 4.1 could be ." ... 1,." .......... 
incidences. In order to avoid an obvious U"'~'U"'i:llUU'U. Table 4.1 was used to 

preliminwry determination of the ARMA structure in the residuals. 
To be both p and q assumed the value of 1 or 2 in this Th.~ .... 1·n .... 

ARMA models fitted to the residuals were .,. .............. . 
included terms. 
12 In the case of return series for which thrnlle.h an ~ .. tn~~ .. ~~;"n 

to an ARMA model on the SOtI3t'f!l1 wllpn~di(:tablle returns. 

the 
and 

this was 
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same lI::AliI3OMlnn was 

prclcesSE!S were 

I"n'"nn:!:I",c,,,," was 

mooels. as 

was 

is "' ... , ..... "',+i ... ,.,.'" reUiilxeia v 

a common is 

is 

are 

errors are 

\1\1", ... It'tl"lt'tl"'" (1 in 

13 See also Baillie and Del[jermru'o as well as Poon and 1992. 
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errors 
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(1 

on 

• ........ " ... n a 

was 

were 

were 

r= =0, 

assess 

(1 

14 Solibakke alludes to the use of a Li:llll,li:lllJ~'" Ratio test in the choice between the two and 
documents for the DGARCH model. Su:mectiIu! that this have been a Likelihood Ratio test, it 
is difficult to how the test was the non-nestedness two models. 
IS the conditional standard deviation did not the results so the is based on the 

the conditional variance in risk. 
see Davidson and MacKinnon 
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ht = + + 

was 

In li:IIt1r1Itu .. ·.n was '-"ClI1,vYIICllt'W ... 

as a !::lnnnlR 

was Ca~)aDle we 

in "ArAI" alODllea as 

was in 

was 

we 

(1 

use 

on 

is rem" ..... ''''' .... a 

was no th" ...... ·""t., .... ""1 nn"TI\,'l:IITI,nn non-

Im'I:>"""" .... in 

17 In the choice of values for embeclcllIlg dimension and closeness gauge made in 3 were 
maintained in this m = and I = ,1.00' ,1.5 0' , where 0' was the standard deviation 

of the data. 
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...... ".t'II""le> are was 

nVE~stl<gated, it was 

was selec1ted 

on 

I 

It 

measures Vle~ICJe!CJ 

;: .. "" w: ........ "" were 

was some <::IUIUI.I.JI 

It is 

were 

18 It should suffice to confIrm that an 
the residuals from the GARCH 

and 
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!lIn,!:liI\/C!IC! as as 

as 

in 

were some rI~I"'lirl~c! 

), 

20 

re-

as 
we 

19 A lJuo,,,.u.,, for which all coefficients but the mean .. ",,,.<at.,,,,,. 
int" ... ,.. .. ,nt were which was also the 
likelihood function. for this there was also a marked weake:nirlg 

'''I'>'m .. '''' .... '''''' of the cm:rIllI.":lelllt for the first GARCH term as the order increased. 
hnllV"V'I"1" that the SBC the I) in all cases in Solibakke It is 

the fact that the criterion in our case that constitutes a 
"''''''''""1"'' from Solibakke. 
21 This non~convergence 
EViews. 

is Glosten et and is ackllo'wledlu:d the ",nfhn • ..,hi;n of 
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This table summarises the results of the GARCH model identification PftlC6lr:lUl1S. Low-order ARMA models were 
fitted to the residual estimates from the OLS estimation of GARCH order is 
Df9.SBlI'ted in last column . • indicates that the order was and AIC. L is the 

likelihood function. The main results are in Panel I, while a summary for the stocks is in II. 

I. Main results 

Portfolio 
ALSI 
PORT 
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II. individual stocks 

CiAHGHf1 1) model and the altemative order GARCH model 
nn.+lhjlin", and twelve individual stocks. The Da,mn16t,9fS 8m defined in 

CJ8,mt:lthl~SIl'!'S 819 robust z-statistics . .. and .... denote 8t 1% and at 
likellihc'JOd function. 

(a) Stock portfolios 
Portfolio P.q a II ~ At e, B.t LogL 

2.1 0.000 (0.590) 0.000 (2.213)'" 0.122 (3.154)- 1.007 (2.797)' -0.208 (-0.612) 2094.6 

ALSI 1,1 0.000 (0.469) 0.000 (1.76) 0.124 (2.843)· 0.795 (11.26)· 2093.8 

2.1 0.000 (0.797) 0.000 (2.800)· 0.114 (3.169)· 0.607 (1.77) 0.212 (0.695) 3774.4 

PORT 1,1 0.000 (0.860) 0.000 (3.388)· 0.090 (3.879)" 0.856 (29.37)· 3774.0 

(b) Individual stocks 
Security P.q a II ~ At e, B.t LogL 

AGl 2.1 0.002 (1.419) -0.000 (-0.119) 0.027 (0.621) 0.643 (0.275) 0.340 (0.146) 2242.9 

1.1 0.002 (1.477) -0.000 (-0.166) 0.016 (4.842)' 0.993 (30.89)· 2265.7 

AlT 2,1 -0.000 (-0.297) 0.000 (1.450) 0.060 (1.385) 0.303 (0.724) 0.577 (1.482) 2460.3 

1.1 -0.000 (-0.243) 0.000 (0.817) 0.015 (1.592) 0.978 (59.06)- 2477.6 

CHE 2.1 0.001 (0.783) 0.000 (1.234) 0.056 (1.83) 0.699 (0.895) 0.104 (0.152) 2698.8 

1,1 0.001 (0.806) 0.000 (1.610) 0.005 (2.025)·' 0.830 (9.859)' 2899.8 

ELH 2,1 0.001 (1.122) 0.000 (1.83) 0.058 (2.068)·· 0.392 (0.999) 0.495 (1.379) 2440.4 

1,1 0.001 (0.958) 0.000 (2.097)" O. 040 (2.601)· 0.924 (31.44)· 2437.4 

GMF 2,1 0.004 (2.831)· 0.000 (0.715) 0.047 (1.221) 0.075 (1.070) 0.811 (5.238)· 2319.7 

1,1 0.003 (2.270)" 0.000 (0.718) 0.016 (1.87) 0.988 (30.40)' 2322.7 

JCM 2,1 O. 005 (2.114)0. 0.000 (1.351) 0.886 (1.594) 0.814 (1.908) -0.133 (-0.402) 2128.0 

1,1 0.005 (1.998)·' 0.000 (1.295) 1.069 (1.375) 0.823 (5.237)· 2123.0 

JNC 2.2 0.005 (2.210)" 0.000 (1.428) 0.596 (1.329) -0.236 (-0.483) 0.477 (0.919) 0.255 (0.837) 1867.1 

1.1 0.003 (1.515) 0.000 (0.838) 0.399 (1.87) 0.738 (8.816)· 1853.8 

PAM 2,1 0.001 (0.848) 0.000 (2.131)" 0.030 (2.318)'" 0.579 (1.362) 0.103 (0.313) 2513.7 

1,1 0.001 (0.857) 0.000 (2.565)'- 0.122 (2.996)· 0.697 (7.388)· 2513.5 

SBK 1,2 0.000 (0.375) 0.000 (2.873)" 0.154 (3.278)· -0.042 (-0.835) 0.817 (16.53)· 2738.8 

1.1 0.000 (0.370) 0.000 (3.406)· 0.134 (4.086)· 0.770 (15.85)" 2738.2 

TNT 2.1 0.003 (2.634)- 0.000 (2.876)' 0.133 (3.568)· 0.295 (1.435) 0.442 (2.348)· 2514.5 

1.1 0.003 (2.530)" 0.000 (2.769)" 0.086 (3.542)' 0.829 (17.13)" 2511.1 

WAR 2.1 0.000 (0.429) 0.000 (2.585)" 0.051 (2.807)' 1.452 (7.175)" -0.527 (-2.92)" 1797.2 

1.1 0.000 (0.195) 0.000 (2.857)· 0.100 (4.893)' 0.858 (30.41)' 1794.8 

WLO 2.1 0.001 (0.539) 0.000 (0.882) 0.035 (0.862) 0.679 (0.505) 0.251 (0.197) 2523.6 

1,1 0.001 (0.509) 0.000 (2.088)'" 0.024 (2.090)" 0.951 (47.69)' 2522.6 
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Table 4.4 - Log likelihood functions of the estimated ARCH-type mOdels 

This tabic pmscnts t"" log '!kdilxx~1 {liocl..,,,,", for 1M '/ariolJs "RCH-Iyp~ rrJIXJ~!, fifted to tl10 rctllln series .• 
idell lifies liJ~ log l:/(eli/;oOO fLJnclion-prefenod mQdQI ,1n>eng (J'ii nKJ(iel,,_ lh~ 1,'\1 !!k~Jil>:x~J {wK.-lion {or Ih~ 

profoncd AC'ARCi I nx;od<.'i .'.' g"'y_,<h",JiXJ NC indiGal~, paramel"r '<lIl-C(V'Y6.'1e11Ce 
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was a we 

....... , .... "" .. ., seleictE~a as nA!il~r'ln~!n "" ........ , .... were """"'''''1''1/''1''''1'1 

in 

melaels were ...... ,'" "' ....... ' ... 

it is 

is statistiicalllV nilllll· ... iIllIlnT is 

5 nil:lll",..iIllIlnT 

once statlstllcal lOtlnnITll"":;Ulr.R is eSl:aOllsrlea 

can :::IIIUII:::II\'!il 

5 one-

no rnnnil:lli was mean 



Univ
ers

ity
 of

  C
ap

e T
ow

n

"",""uu .. 'V'Ollltlllltv on 4-

was no rnrun"""Tlnn exc:ept in 

it was 

This table shows the maximum likelihood estimates of the DGARCH and 
EGARCH models for the sixteen securities for the EGARCH model was the DGARCH model 
on the basis of the likelihood function Table For both conditional mean was 

The conditional variance for EGARCH and for DGARCH. .. denotes statistical 
sio'nmcallCe at while ** denotes .<:j(JI'1ifjr.~Flnl~ 

b Individual stocks 

DGARCH 
AGL EGARCH 

DGARCH 
ASR EGARCH 

DGARCH 
SAW EGARCH 

DGARCH 
CTP EGARCH 

DGARCH 
HLH EGARCH 

DGARCH 
HVl EGARCH 

DGARCH 
MLB EGARCH 

DGARCH 
NED EGARCH 

DGARCH 
NPK EGARCH 

DGARCH 
aCE EGARCH 

DGARCH 
PPC EGARCH 

DGARCH 
SAP EGARCH 

DGARCH 
TNT EGARCH 

DGARCH 
TRE EGARCH 
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cases 

QIt'llnlt'II"l:llnI"A was eXlcel~alnalV 

an 

in SUIOSE!ctltOn 

OfOVIUI'tS a of the estimation results for the standard GARCH model for individual stocks. The 
,."..,<1.""""", mean and 1} and C in the first column is 
the estimated coefflcient in of the third column. For each 
such the stocks and numbers of stocks in the whose estimated value for C with that 
indicated in the third column are in columns four and A of 
these is in 4A. 

C Row V.'ueofC Securltlu No. 

'1 Positive All stocks but those in Row iIII3 37 

'2 .... "' ........... "'1 positive AFX. ANG, CTP, GMF, HLH, JCM, NED, NPK, OCE, PIK, SAB, SAP, TNT 13 

IX iIII3 Negative AL T, BAW, OUR, HAR, HVL MLB, REM, 7 

14 '"""""" ..... ' .. '1 negative None 0 

'5 Nol Significant All but those in Row'2 31 

16 Positive All stocks 44 

#7 Significantly positive ANG, BAW, BVT, OUR, ECO, ELH, HAR, HLH, HVL, IMP, MAF, NED, NPK, PAM, PPC, REM, 21 

SBK, TBS, TNT, VNF, WAR 

; #8 Negative None 0 

#9 Significantly negative None 0 

#10 Not significant All stocks but those in Row #7 23 

'11 Positive All stocks but those in Row #13 41 

'12 Significantly positive All stocks but those in Row '13 and Row #15 35 

..t, #13 Negative ASR, MLB, TRE 3 

#14 Significantly negative ASR, MLB, TRE 3 

#15 Not significant AFE, AL T, JCM, MAF, REM, VNF 6 

#16 Positive All stocks 44 

'17 Significantly positive All stocks but those In Row #20 42 

8, '18 Negative None 0 

#19 Significantly negative None 0 

#20 Not significant ASR. MLB 2 

... ",c.ITIIUA I"n,Anll"u:.nT ( > a in 1'n".,\I_1In 

an 

in 
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I"II"It'\t'f,:o.1 were 

in 

1 

This table a of the estimation results for the DGARCH model for individual stocks. The :>PC1CII.IC 

CO/lditiOnifll mean and and C in the first column the 
estimated coefficient in the values in third column. For each such 

the stocks and numbers of stocks in the whose estimated value for C with that 
indicated in the third column are in columns four and 4A 
nm'.Cl:AI'1tRI'inn of these finll'inn's. 

C Row V.lueofC Stocks No. 

'1 Positive All stocks but those in Row '3 34 

#2 Significantly positive AFX, AGl, CTP, DEL, GMF, HlH, JCM, JNC, lGl, MAF, NED, NPK, OCE, PIK, SAB, SAP, 18 

a TNT, TRE 

iII:3 Negative AlT,ASR,BAVV,BVT,CHE,CRH,DUR,HAR,HVl,REM 10 

t4 Significantly negative None 0 

iII:5 Not significant All stocks In Row iII:3 as well as AFE, ANG, AVI, ECO, ElH, FOS, IMP, MlB, PAM, PPC, RlO, 25 

SBK, TBS, VHF, VVlO 

t6 Positive All stocks 44 

'7 Significantly positive AGl, ANG, BAVV, BVT, CHE, CTP, DUR, ECO, ElH, HAR, HlH, IMP, MAF, MLB, NED, NPK, 21 

; PAM, PPC, REM, SAP, SBI(, TBS, TNT, TRE, VVAR, VVlO 

#8 Negative None 0 

19 Significantly negative None 0 

'10 Not significant All stocks but those In Row '7 23 

'11 Positive All stocks but those in Row '13 41 

'12 Significantly positive AFX,ANG,AVI,DEl,DUR,HAR,HlH,NPK,OCE,PAM,PPC,SAB,SAP,SBK, TNT,VNF, 18 

AI VVAR, VVlO 

'13 Negative ASR, CHE, HVl, TRE 4 

'14 ""111 .......... ""1 negative ASR, TRE 2 

'15 Not "'III .......... '" All stocks but those in Row '12 and Row'14 24 

'16 Positive All stocks but those in Row '18 28 

'17 Significanlly positive ASR,BVT,CHE,CTP,ELH,HVl,lGl,NED,TBS, 9 

r '18 Negative AFE, Al T, BAVV, DEL, OUR, GMF, JCM, JNC, MAF. MlB, OCE, REM, SBK, TRE, VHF, VVlO 16 

'19 ~'lI''''''''''''Ul' negative TRE.VNF 2 

#20 Not significant All atocks but those In Row '17 and Row '19 33 

#21 Positive All stocks 44 

'22 Significantly positive All stocks but those in Row'25 41 

81 #23 Negative None 0 

'24 Significantly negative None 0 

'25 Not significant AGl, ASR, REM, 3 
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sUlnmalY of the estimation results for the GARCH-M model. For uncorrelated the 

Individual stocks 

Row Vatu.ofC 

#1 Positive 

#2 ""11'''''''''''''''1 positive 
#3 Negative 

#4 Significantly negative 

#5 Not significant 

16 Positive 

#7 Significantly positive 

#8 Negative 

#9 Significantly negatiw 

#10 Not significant 

#11 Positive 

#12 "''III' "", ... ," "')' positive 
#13 Negative 

#14 Significantly negative 

#15 Not Significant 

#16 Positive 

#17 Significantly positive 

#18 Negative 

#19 Significantly negative 

#20 Not significant 

#21 Positive 

#22 Significantly positive 

and For correlated retums, 
*, - and *- denote 

in the first column is the estimated 
;ncJica,tecJ in The stocks and numbers of stocks in 

COlm~;DOlndE~cJ with that indicated in the third column are in columns 
nalmnJAfl~r non • .r.f)jnll~lm."n('A" six stocks 

Stocks 

All stocks but those in Row #3 

AFX,HlH,ELH,JCM,JNC,LGL,MAF,REM,SAB,SBK,TBS,TNT,VNF 

ANG,CRH,OUR,GMF,PAM,SAP,VVAR 

OUR 

All stocks but those in Row #2 and in Row # 4 

AL T, ANG, BVT, CRH, CTP, OUR, GMF, HAR. HVl. PAM, PIK. SAP. VVAR 

OUR.HAR 

All stocks but those in Row 16 

JNC 

All stocks but those in Row #7 and Row #9 

All stocks 

All stocks but those in Row #15 

None 

None 

AFX, CRH, CTP, GMF, IMP, JNC, LGL. OCE, PIK, RLO, SAB, SAP, TRE, VNF 

All stocks but that in Row #18 

All stocks but those in Row '18 and Row #20 

TRE 

TRE 

GMF, MAF, REM. VNF, 

All stocks 

All stocks 

~ 

No. 

31 

13 

7 

1 

24 

13 

2 

25 

1 

35 

38 

24 

0 

0 

14 

37 

33 

1 

1 

4 

38 

38 

:--

-
-
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This table nmvidl~s of the estimation results for the DGARCH-M model. For uncol'J'e/ated stock 
the sOE~jtic c.::mc'itional mean and and For 

cOl'J'e/ated the mean used was while ", 
.... and ...... denote statistical at C in the first column 
is the estimated and could take any of the values in The stocks and 
numbers of stocks in the whose estimated value for C with that indicated in the third column 

Portfolio 
ALSI 

PORT 

a 

in columns Because seven stocks 
were excluded from 

Stocks 

,VNF 

14 Significantly negative HAR, REM, WAR 

Not All stocks but those in Row #2 and in Row # .. 

AL T, ANG, BVT, CHE, CRH, ECO, GMF, HAR, HVL, JCM, PAM, PIK, SAP, TBS, WAR 

'7 Significantly positive HAR, WAR 

Negative All stocks but those In Row f6 

t9 Significantly negative None 

#10 Not significant All stocks but those in Row #7 

AFX, CRH, FOS, GMF, IMP, JNC, MAF, LGL, PIK, RLO, SAP, VNF 

#16 Positive All stocks but that in Row #18 

'17 Significantly positive ANG,CTP,HAR,HLH,HVL,NKP,OCE,PAM,PPC,SAB,SAP,SBK,TNT,VNF,WAR,WLO 

AI #18 Negative CHE 

'19 Significantly negative None 

#20 Not Significant All stocks but those In Row #17 

#21 Positive All stocks but those In Row #23 

#22 Significantly positive BVT,CHE,CTP,ELH,HLH,NED,NPK,PAM,PPC,TBS,TNT 

JCM, JNC, MAF, OCE, REM, SBI<, TRE, VNF, WLO 

but those in Row #22 

None 

Nona 

#30 Not Significant REM 

15 

2 

22 

o 
35 

12 

36 

16 

1 

0 

21 

27 

11 

36 

0 

0 
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statist.ics are nrICI!::lClIntlCl,11 in 

were 

= y= 

4-29 

on 
more 

-distributed Ward test statistics = r = 0 in the DGARCH-
nSIl'P.nlfhl'l'~I'I~ are the of acc:epj'ina the null. NC indicates non-convergence in 

IUII:IlIITH~fll'llr estlimallOn. that the null could be 1% and 5% sial"/ific:af1(~ 

Individual stocks 
Security W Security W 

AFE 1.168 (0.558) JCM 3.443 (0.179) 
AFX 1.118 (0.572) JNC 8.828 (0.012)-
AGL NC LGL 3.334 0.189) 
ALT 1.937 (0.380) MAF 1.749 0.417) 
ANG 2.221 (0.329) MLB N .... 
ASR NC 
AVI NC NPK 1.844 0.398) 

BAW NC OCE 2.031 0.362) 
BVT 4.284 (0.117) PAM 3.722 0.156) 
CHE 4.648 (0.098) PIK 0.572 0.751) 
CRH 1.177 (0.555) PPC 0.794 (0.672) 
CTP 4.264 {0.119l REM 0.774 (0.679) 
DEL NC RLO 0.125 (0.940) 
OUR NC SAB 0.824 (0.662) 
ECO 3.255 0.196 SAP 3.100 0.212 
ELH 5.929 0.052 SBK 0.548 0.760 
FOS 4.744 0.093 TBS 5.415 0.067 
GMF 1.005 0.605 TNT 3.215 0.200 
HAR 4.861 0.068 TRE 10.222 0.006 • 
HLH 1.079 0.583 VNF 4.486 0.106 
HVL 0.886 0.642 WAR 2.236 0.327 
IMP 1.602 0.449 WLO 0.883 0.643 

23 Note with the exc:eot:lOn of all the """""U"'6 stocks were the same ones that could not converge in 
the GARCH-M model. 
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2' Note that a few stocks + > 1 in the standard GARCH 

sUgj~estled an IGARCH 
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This table shows the de(7reEIS 
the first order autofe<are.ssicm 

Individual stocks 

Security AI + e, GARCH 
AFE 0.939 0.903 (35.171) 
AFX 0.931 0.911 (35.506 
AGL 1.009 0.996 (38.818) 
AlT 0.993 0.991 (38.585) 
ANG 0.927 0.919 (35.817) 
ASR 0.606 0.606 23.618 
AVl 0.988 0.944 36.731 
BAW 0.954 0.831 32.324 
BVT 0.873 0.838 32.650 
CHE 0.881 
CRH 0.942 0.857 33.390 
CTP 0.985 0.964 37.571 
DEL 1.012 0.924 36.012 
OUR 0.553 0.485 18.896 
ECO 0.957 0.964 37.398 
ElH 0.964 0.970 37.718 
FOS 0.861 0.860 33.485 
GMF 0.984 0.983 38.312 
HAR 0.964 0.951 37.040 
HlH 0.992 0.922 35.934 
1.1\11 nOA'a n 

IMP 0.946 0.948 36.923 
JCM 1.692 0.692 26.872 
JNC 1.137 0.869 33.227 
lGl 0.989 0.964 38.351 
MAF 1.037 0.810 31.496 
MlB 0.495 0.501 19.526 
NED 0.942 0.948 (36.948) 
NPK 0.979 0.986 38.429) 
OCE 0.977 0.960 37.415) 
PAM 0.819 0.792 (30.868) 
PIK 0.942 0.939 36.597) 
PPC 0.972 0.969 37.691) 
REM 0.800 0.709 27.606) 
RLO 0.893 0.863 33.579 
SAB 0.984 0.962 37.493 
SAP 0.987 0.980 38.195 
SBK 0.904 0.930 36.043 
TBS 0.954 0.939 36.476 
TNT 

) 

DGARCH 
0.903 (35.171) 
0.918 (35.778) 
0.006 0.234)" 
0.990 (38.546) 
0.910 (35.467) 
0.608 (23.696 
0.947 36.848 
0.855 33.257 
0.813 31.676 

37.042 
0.945 ('"it 0.952 37. 
0.936 36. 
0.438 17.065 
0.960 37.243 
0.968 37.640 
0.886 34.497 
0.984 38.351 
0.958 37.235 
0.916 35.701 

O~ \ ...... '" '" 
0.696 27.028 
0.883 33.762 
0.980 38.195 
0.888 34.529 
0.586 22.059 
0.940 36.636 
0.977 38.078) 
0.958 37.337) 
0.825 (32.154) 
0.911 35.506) 
0.973 37.847) 
0.428 16.665) 
0.869 33.813 
0.963 37.532 
0.979 38.158 
0.931 36.082 
0.904 35.117 

TRE 
VNF ~ ~ 
WAR 0.976 0.939 36.585) 0.937 (36.507) 
WLO 0.975 0.979 38.143) 0.488 (19.013) 
Mean 0.935 0.883 0.869·' 

4-

GARCH-M DGARCH-M 
0.859 (33.457) 0.857 33.379) 
0.934 36.402) 0.949 (36.987) 

NC - NC -
0.991 (38.585) 0.684 (26.632) 
0.925 (36.051) 0.916 (35.701) 

NC - NC -
NC - 0.949 (36.926) 
NC - NC -

0.829 32.299) 0.805 (31.364 
0.932 36.264) 0.968 (37.665 
0.945 36.8191 0.943 (36.741 
0.972 37.883) 0.959 (37.376) 

NC - NC -
0.505 19.676 NC -
0.963 37.359 0.959 (37.204 
0.976 37.951 0.969 (37.6791 
0.854 33.251 0.876 34.108 
0.988 38.507 0.988 38.507 
0.954 37.157 0.960 37.391 
0.913 35.584 0.905 35.272 
0.864 33.618 0.874 34.007 
u. ,"" ..... "'J 

0.746 28.969 0.895 34.756 
0.886 33.877 0.877 33.533 
0.986 38.429) 0.982 38.273 
0.641 32.702 0.916 35.618 

NC - NC -
0.952 (37.104) 0.950 (37.026) 
0.963 (37.532) 0.976 (38.039) 
0.968 (37.727) 0.968 (37.727 
0.798 (31.102) 0.827 (32.232) 
0.975 (38.000) 0.969 (37.766) 
0.969 (37.691) 0.973 (37.847) 
0.723 (28.151) 0.392 15.263) 
0.841 32.723 0.842 32.762) 
0.969 37.766 0.969 37.766 
0.982 38.273 0.981 38.234 
0.940 36.430 0.939 36.392 
0.939 36.476 0.900 34.961 

O. 
. . 

0.977 (38.065) 0.970 (37.793) 
0.472 (18.390) 0.473 (18.429) 
0.897 0.891 

26 Note that the calculation of this mean excluded the estimated p from the 'outlier' case, AGL. When this was 
.... "11 .. 11'·11 the mean declined to 0.849 
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This tables summarises the 80S test for the standardised 1) 
residuals. Results are for individual stocks. The and of stocks with 80S test stajtistijr;'S 

to the number in Column 1 are in Column 2 and Column 3, Column 4 and Column 5 
cumulative 

1 2 3 4 5 
# of Sig. Stat Stocks # of Stocks # of Sig. Stat # of Stocks 

0 A~ A~ ~AW-, NED. SBK. TBS. WAR 7 0 7 
1 - 0 s1 7 
2 .IMI:. MAF 2 s2 9 
3 CHE, CRH, JNC 3 s3 12 
4 AFX,HLH 2 s4 14 
5 DUR,REM 2 s5 16 
6 AFE, HAR, PIK 3 s6 19 
7 - 0 S7 19 
8 BVT, PAM, TNT 3 s8 22 
9 DEL, ECO, JCM, OCE, PPC 5 s9 27 
10 ~,RLO 2 s 10 29 
11 qp, FOS 2 s 11 31 
12 ~~~: ~~~J~~E,E:= ~~tci-GL, MLB, NPK, 

13 s12 44 
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5.0 5.2 

4.8 5.0 

4.6 4.8 

4.4 4.6 

4.2 4.4 

4.0 4.2 
75 80 85 90 95 00 75 80 85 90 95 00 

in is 

In in 1 was 

1 more a 
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n'lA'Wnl'V a,aolPtea in 1 , an 

1 is nOlteV\,ontnv in 

it 

consumers 

were "''''-'''::;;0''-' 

van .... .,. .. "'""" was DE!lrCi!=!!IVt;!CI as a 

avenues were 

in 

reserves reserves. 

I Inflation was in 2000. The control of domestic inflation is to be 
the ofthe SARB. 
2 This so-called De Kock Commission in of its was the Prime Minister of South 
Africa at the time for an it its name. 
3 Accommodation is SARB to banks in order to meet reserve requlrc,ments. 
4 The Bank rate is the rate at which the SARB discounts bills. 
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.. ",,-.ft< ... we to as to 

seem 

rate 

1 to were rnr\nTlnBU annum. 

25 ~----------------------------------~ 

20 

15 

10 

5 

74 76 78 80 82 84 86 88 90 92 94 96 98 00 02 

is ClUlnClI'!T in 

rate 

co-movement 

6 The 'discount rate' variable recorded in line 60 of the lMF's International Financial Statistics for South Mrica 
1I",,".""'.''''IIJ the Bank rate up to and the repo rate thereafter. 

1986 case in is cited as a reference Nattrass et 
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n .. ~,nl'l1lV of money that is matched a 
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that the model exhibits the np.L,tra'iitv 
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measures 

sources 

9 researchers are Chen et aI 
variables on the stock market. 

as as 

were 

was 

were 

\I~I"I~II"\U:O," 1"II"\/U'An as 

consumer 

ClIV'IClEmOIS are 

new 

as 

in 

in the selection of a very wide range of 
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10 See Walsh 
II The cornplltation 
12 While an 

~ec:tor Int.,rrEtlatiionlshll)S In 5-13 

was 

It is nOlrelA'On in so-

were in 

as 

in 

no 

p 

as 

theret()re ... ",." .. ,"1 ... ,,,<1,, used CPI observations of the twelve months. 
did not allow MANUF and MINING to enter the models 

we took the advice at one of our UCT School of Economics Seminar that 
exist between the two real sectors. It turned out that this was somewhat correct. 
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x = I 

5-15 

reasons. 

)' is an (n x 1) "",r'T"" 

j= n) is an ) \I~I""~""'" A p in 

= + + ... + + ... + 

is a "",r'T"" as 

A are rnl:lltl'ir'AC! e
l 

is an (n x 1) error 

13 Since an error tenn relTre"l~:inn eQ1.lIatt()D in the levels of the series is in fact a linear 
combination of the "1'."'''''''''''' of the DF or ADF tests on residuals from such a is a test for 

If " ... , .. v..... cannot be it would indicate that the variables are coi11tell:ratc~d 
Critical values for such a test have been and hence the 
..... , AJUF.'" Test. 

The CRDW test uses the Durbin-Watson statistic obtained from the potentially cointeJusl:ing .... mr .. c:c'i" ... but 
the absence of entails a null hVD10tbesis 
for the test have been and Rh,~ .. o,I'IV" 

IS For more on the weaknesses associated with the ......... "'-, .... pro'cedlure see Enders 
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r+l is an Int"lr""'l:Ictl 

a 

were 

are 

= 

c is 

1I:I.:IIIUUdll.:I in 

16 Notice that for the trace test the Osterwald-Lenum critical values .... n,nrt.·11 in APlpenOIX 5B were also 
the EViews program. 
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17 Notice based on the ........ ,,,, .. ,,,..,, the imJ)lic:ati~lms of extlending 
in the VEe order LR tests to twC:fltv-tOllr. with commensurate in the U''''U~'''''' 

restrictions. 
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This table shows Wald test results for the null hYl)otllesis of no seasonal n .. " .. ",,,, ",,'''''In'''' 
seasonal The Test is The second column 

is the coefficient of detennination. The fourth column in 
the values the null. aI/ 

VlII1able Structure 

TBRATE 1,2 0.964 

DRATE 1,2 0.969 

ALSI 1 0.991 

PORT 1 0.984 

INFL 0.974 

M3 1 1.000 

MANUF 1 0.858 

MINING 1 0.697 

''''ml.,.nt~tin.n structure as well as absolute U/c~l<el'-""1 
staj~istfc=s for the variables. for ALSI and 

showed no evidence of tenth oroer correlation or aI/ variables showed first serial co,re/~ltiCin. which 
structures indicated in column 3. Column 4 indicates the DF and ADF test statistics for 
trend and tenns. Column 5 indicates the test statistics for the eqL,al1(m 

absolute values for the of the null of a unit root 
wel'9 3.433 and 3.140 at 5% and 10% . The values for column 5 statistics 
were 2.876 and. 2.574. • denotes a null at 1% and ,o* a at 5%. 

., 5 
DFIADF Test Stlt (T and c) DFIADF Test Stlt (c only) 

1 3 Leve's 1·' Differences Levels 1·' Di"erences 
Variable ADF Lag Structure 

TaRATE 1,2,3,4,7,11,15 4.316* 5.425* 4.341* 5.417* 
DRAT£: 1,5,8,9 3.000 7.225* 3.057- 7.511· 
M3 1,3 1.656 9.731* 0.863 9.710· 
INFL 1,2 4.332'" 6.565* 1.597 6.520'" 
ALSI n.8. 3.114 14.003* 0.982 14.029· 
PORT n.8. 2.343 15.224· 1.672 15.213* 
MANUF 129 1.609 10.915'" 0.408 10.911* 
MINING 1,2,3,11,12 3.854- 10.095* 2.323 10.107* 
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atte~mJl'ted to invoke multivariate of the criteria 
selection These lUU,tUa.,IY !OlllIJIJ,p,df'rI V ARs of order three in 

was no motivation to consider this 
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This table shows standard likelihood ratio and Sim's likelihood ratio 
restricted VAR models 1'IItI'IInjl,tivI'U' of unrestricted VAR 

D8ti9ntIJeSf~S were ,",UI,Jluur, .. u 

denote statistical sjal'litic~am~ 

Model Hypotheses 
Model 1 Ho: P = 9;Hf P = 12 

Ho: P = 6; Hl P = 9 
Ho: P :: 3; Hl p:: 6 
Ho: P .. 6; Hl p" 12 

Model 2 Ho: P .. 9' Hl P" 12 
Ho: p = 6;J-If P = 9 
Ho: P .. 3' Hl P = 6 
Ho: P :: 6' H1 P" 12 

Model 3 Ho: P :: 9; H1 P = 12 
Ho: P ::: 6; Hl P" 9 
It-!~p = 3; H,: p ::: 6 
He: P = 6' Hl: p:: 12 

Model 4 He: P" 9; Hl: p::: 12 
He: p::: 6; H,: P = 9 
He: P .. 3' Hl P = 6 
Ho: P" 6; Hl: p" 12 

LR (z) 
150.034 (2.660)" 
170.908 (3.825)" 
131.068 (1.528) 
320.943 (4.575)" 
164.555 (3.478)" 
183.741 (4.507)" 
131.948 (1.582) 
348.296 (5.633)* 
175.174 (4.055)" 
189.626 (4.812)" 
131.926 (1.581) 
364.800 (6.251)· 
180.090 (4.316)" 
201.635 (5.419 .. 
123.231 (1.036) 
381.726 (6.870 " 

was LR or 

LRs 
97.378 
125.716 
107.753 
208.304 
106.802 
135.156 
108.477 
226.058 
113.695 
139.485 
108.458 

I 236.769 
116.886 
148.318 
101.310 
247.755 

5-

hVl'llnth(;I.'l:8.'l: of 
ind~catEtd in 

", "'. and ,.*,. 

(z) 
(~0.70]1 
(1.194) 
(0.017) 
(~0.350) 

(0.048) 
(1.778)"-

(0.066) 
(0.502) 
(0.417) 

(2.039)-
(0.065) 
(1.000) 
(0.627) 

.(2.5601 .... 
(~0.428) 

(1.499) 

This table shows serial correlation test results for the processes. Models 1 to 4 are 
described in Table 5.1. Entries are orders of detected serial conre/altion. prooaDlllty values for acc~ptina 

nypotn4"SlS of no serial conre/ation in U that serial conrelalion to the tenth 
det4;)Cted, and associated are for the order conrelation test statistic. 

""'-;:: .. , '-:;: ... VARModel 
1 2 3 4 " ...... ., ... 

BILL U (0.693) U (0.624) 
ORATE U (0.296) U (0.358) 
M3 U (0.489) 1 (0.039) U (0.499) U (0.177) 
ALSI U (0.958) U (0.712) 
PORT U (0.395) U (0.087) 
/NFL U (0.668) U (0.526) U (0.858) U (0.731) 
MANUF 10 (0.044) U (0.152) U (0.061) U (0.178) 
MINING 6 (0.050) U (0.550) U (0.232) U (0.806) 

SE!IIE!GI[E!a as ii31DIOVf:!···· 

21 Notice that correSlxmded to a of8 in tiift ....... , ..... " in the environment. 
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In this and are the test statistics for the maximum ela,em'Bltle and trace versions of 

the Johansen test. Models 1 to 4 are described in Table 5.1. Critical values are 5B . .. and .... 
denote statistical at 1% and 5% 

Maximum a/aan"IIILJla test statistics 

Ho H, Qmax 
Model 1 Model 2 Model 3 Model 4 

r == 0 r==1 40.495** 49.078· 42.737 .... 51.428" 
r s 1 r == 2 34.586** 38.127 .... 36.643 .... 40.349* 
r s 2 r == 3 18.906 19.366 19.428 19.633 
r s 3 r =4 14.612 15.258 13.557 14.591 
rs4 r= 5 6.389 6.982 5.196 5.343 
rs5 r:: 6 0.006 0.119 0.077 0.271 

22 Time .mh,." .... ',,.,t,, are omitted in the eXJ:,ressiOllls for the error correction terms to notation . .n.U.uV'A~1 
,nllnno,n to three decimals purposes, actual conrtputati,ons of the terms used all 

the EViews from four to six for the various 
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This table shows the used to distil observations of the EC variables for each of the VEC as 
the Johansen th ECT for model i is denoted for i ::::: 

Models 1 to 4 are described in Table 5.1. 

Model 1 

Model 2 

Model 3 

Model 4 

sU~Jaeisteia an 

::::: BILL - 20.587ALSI- 232.543INFL + 10.615MANUF - 129.692MINING + 727.742 

::::: M3 + 0.348ALSI +16.296INFL - 0.621MANUfT + 9. 826MINING - 59.203 

::::: DRATE- 28.034ALSI- 317. 1111NFL + 7.649MANUF- 166.900MINING + 981.468 

::::: M3 + 0.800ALSI + 22. 1611NFL - 0.592MANUF + 12.106MINING - 74.144 

::::: BILL - 10. 252PORT - 97. 1151NFL - 12. 260MANUF - 51.392MINING +327.665 

:::: M3 + 0.098PORT + 13.2641NFL - 0.443MANUF + 8.113MINING - 49.761 

::::: DRA TE - 10.914PORT - 89.0481NFL - 13.532MANUF - 49.931MINING + 375.346 

::::: M3 + 0.204PORT + 14. 570lNFL - 0.228MANUF + 8. 278MINING - 52.505 

\I!lIW·I!lII",I.:.et in 

was 

1, 

a in is in 

23 When we ........ "' .... restrictions to models a maximum 
the standard test the while the Sims test models with a of between 18 
and 21. We considered such models to be in terms of freedom. 
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Table 5.8 - LR tests for VEe order determination 

lI~s taNe shO".¥s standard !.kel.hood ratio (LR) f)nd Sim's I.kelihood ml0 (LR') test st~tislics for mill 
l'ypolilBses of restricled VEe models (I!,) ugaillst altem~tives of unrestricted VEe models (I!,) 
Fnlnes are ~s descritJej III labie j.4 

Table 5.9 - Serial correlation structures at various Jag lengths in the VEe models 

TiJ,'S lablo S,I";,, •. , B,"usa-GodlrfiY selia! correia/ioll 18St resulls lor tile vee processes of v",iOtIS ord81S Models 
1 to 4 .1llO Oc&:o'bcd In T oiJlc ~,1 Fntn'c., ."" OS (Jc,"",oMd io T "">i~ ~,~, dJ,ri InD . .", lor I,~~ p",re",::d lag !~r)glh . ", 
in J1t~ .,./Ja de d ",liIJllln 

(oj MDd~1 j 

(bi Mockl 2 

DcpcndMt 
V~rI~bl~ 

Unjform Lag Length 
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Table 5,9 - Serial correlation structures at various lag lengths in the VEC models 

(cortinued) 

(e) Modcl3 

(d) Model 4 

5.4,5 Granger-Causality Tests 

5- 28 

The Granger-cJusality test results obtained in the context of the four VEe systems are 

presented in Table 5,10, Although the results Were quite sensitive to model specillcat>;)n 

several key observations were pJlpable, and these are discussed in the sequel" As a 

precursor to this discussion, it must be noted that the coefficients for error correction 

variables were individually as well as jointly statistically significant In three of the six 

equations lor each of the four systems This result buttresses our prior cointegration test 

results, and shows that the VEe models might have been correctly specified 

Our d"5CU ~ sion of the Granger-causalrty test result~ centres on three main i ~ sues, namely the 

effectiveness of monetary poliCY, the macroeconomic effects of stock market actiilty, and 

real sector cause-effect dynamics 

- 'lot. rh O[ di,gQ",i . nn-i ., wore omiTTed, , il"" 'he) did 001 h,ve ,""",I impli,"fion" 
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Model 1 

lATBRATE lAM3 lAALSI lAlNFL lAMANUF lAMlNING ECI.! ECI., 

L1TBRATE 0.250 0.257 0.502 0.144 0.521 -3.585" -3.246" ,. 
L1M3 0.177 0.417 0.621 0.608 0.680 0.068 -0.449 
.dALSI 0.522 0.488 0.721 0.937 0.775 1.011 0.162 

L1INFL 0.000· 0.054- 0.106 0.400 0.226 2.230"· -1.345 ,. 
L1MANUF 0.763 0.309 0.558 0.357 0.242 -3.341" -3.837* ,. 
L1MINING 0.600 0.322 0.869 0.225 0.168 1.444 -0.154 

Model 2 

iAORATE lAM3 lAALSI 

LlDRATE 0.039- 0.065- , 
LlM3 0.066··· 0.185 
.dALSI 0.088"· 0.419 
L1INFL 0.176 0.080'" 0.319 0.066·· .. -1.670"· ,. 
LlMANUF 0.220 0.225 0.509 0.380 0.236 -4.512· ,. 
L1MINING 0.159 0.340 0.863 0.220 0.062·" 0.256 

Model 3 

lATBRATE lAM3 iAPORT iA/NFL lAMANUF lAMlNlNG ECT ECT 

LlTBRATE 0.213 0.374 0.519 0.098- 0.423 -3.828· -3.089· ,. 
L1M3 0.209 0.588 0.512 0.558 0.685 -0.227 -0.689 
d'ORT 0.778 0.501 0.472 0.881 0.059- 0.771 0.058 
L1/NFL 0.000" 0.145 0.027** 0.131 0.214 3.072· -2.210- ,. 
LlMANUF 0.908 0.297 0.918 0.503 0.245 -2.914" -3.420" ,. 
LlM/NiNG 0.473 0.254 0.781 0.271 0.109 1.450 -0.559 

Model 4 

iAORATE lAM3 lAPORT iA/NFL lAMANUF lAMINING ECT1• ECT 

LlDRATE 0.031"· 0.189 0.110 0.177 0.249 -4.872· -2.842" ,. 
L1M3 0.112 0.379 0.631 0.602 0.734 -0.661 -1.043 
d'ORT 0.023- 0.368 0.389 0.821 0.009" 

~ 
-0.408 

L1/NFL 0.204 0.150 0.084*- 0.428 0.063- 2. -3.000· ~ 
L1MANUF 0.435 0.267 0.944 0.415 0.248 -3. -4.078· ,. 
L1MIN/NG 0.075-· 0.240 0.618 0.239 0.033·· 1. -0.446 

in it was 

.... 1'II""1'ln.... was <:11\1''''<:11 .... ,. in 1 . was 
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a 

converse 

a 

as 

was 

was 

a 
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in 

more 

stOICkS was 

some measure 

a 

a crc'SSlcuttn a 

in 

were rt.:o.IFI.:o.r'l:!'f':lt"'I over a 

11 1 MOOF!!14 
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1 

cases """ .... uu ... conserve SD,aCl:t. 

11 was a 

own 

rAI'Il'UAr as ODIDo~~ea 

was a 

was 

some it was 

LlUll .... V. even in run. 

This tables shows variance at a 4B-month fOI1l.castina horizon for Model 1 and Model 4 described 
in Table 5.1, from VEe models. in subsection 5.3.B. Entries a18 
oefioontaC1l9S of the error variance of the row column variable. 

Model 1 ; variable nm'".rl~ln 

'I • .::; • 

... __ , '_::I~ of Forecast Error Variance: Distribution Across Innovations ............. 
TBRATE M3 ALSI INFL MANUF MINING 

TBRATE 23.462 8.376 58.129 6.575 0.894 2.564 
M3 3.074 76.967 7.822 0.841 0.728 10.568 

ALSI 4.667 1.336 90.104 3.277 0.461 0.155 
INFL 4.760 6.016 1.960 36.769 0.310 50.185 

MANUF 39.018 6.027 7.989 4.704 40.980 1.282 
MINING 7.542 1.699 8.760 11.477 1.255 69.266 
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Model 1 ; variable nl'll'ilAri'll"II 

~": 
.- ............. .!if .. of Forecast Error Variance: Distribution Across Innovations 

MINING MANUF INFL ALSI M3 TBRATE 
MINING 76.122 1.378 8.105 10.723 2.205 1.486 
MANUF 1.664 48.117 1.055 10.340 10.945 27.879 
INFL 57.734 0.338 34.255 2.448 2.542 2.683 
ALSI 0.091 3.655 3.131 89.987 1.509 1.627 
M3 8.213 4.481 4.067 5.462 75.074 2.703 
TBRATE 0.763 1.524 10.736 54.020 9.388 23.569 

Model variable nrlllilw/llillf 

,,,.-:: ..... .- ... -01 of FONcast Error Variance: Distribution Across Innovations 

ORATE M3 PORT INFL MANUF MINING 
ORATE 26.869 6.435 59.549 3.768 2.866 0.513 

M3 0.894 71.136 5.792 1.113 1.817 11.202 
PORT 4.804 0.565 92.458 1.186 0.738 0.249 
INFL 1.483 5.455 3.074 39.577 1.183 49.228 

MANUF 35.816 4.866 1.461 7.309 47.846 2.702 
MINING 5.537 1.832 6.193 11.182 1.778 73.478 

Model 4; variable nmlAril'lln 

.. ~ 
-v .......... » .. of Forecast Error Variance: Distribution Across Innovations 

.u .. _· ._ 
MINING MANUF INFL PORT M3 ORATE 

MINING 77.757 1.589 6.221 9.255 2.078 3.100 
MANUF 1.756 47.518 3.880 2.536 13.409 30.901 
INFL 55.514 1.005 36.343 3.251 2.183 1.704 
PORT 0.779 0.900 0.915 94.916 0.772 1.718 
M3 8.210 6.371 5.149 5.599 64.765 9.906 
ORATE 0.720 4.359 3.650 58.155 8.651 24.466 

was in 

over more 

dClOvlrlll:IindCI,ti a 

seem no 
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• 
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25 In other not recorded it was also evident that DRA TE innovations 'Ull.1 .. """'", more on ALSI 
than did TBRATE innovations on PORT. 
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Figure 5.3 - Sample impulse response functions 

Tn" llfJUre shows lile impulSB respons_ I"""t.,ns from ttt. VEe ~Is id."tifi. d as Mod~i 1 am Mo~i 4 in 
T~ Oie 5. I. usinfl 1m two orOOlings presen<ed in subseclion 5.3.8. Each gr~ sh""", Ill. linw path 0/ the subject 
v~""bI~ ~s ~ .. suit of ~ me sl~ndard dev"lion shod< in 1M re"'vant v~",t>e as identified in 11711 legend. Time. in 
""'nlhs. is recorded "" 1M Ilorizrmlal ~xes. 

(~) Model 1; 1" v~rliJbl~ ordering 

-,"" 
T---------'·"'--------~ • 

::~ 
•• 

-. .. ,---==---, 
, . 
. '" , 

" 

rORUE "' 
(b) Modell; :r' ~.rlable ordering 

·"'r--------":",''--------, .. •• .. .,,' 

. .---------"':'--------, ' " 

----
• ,-

------- "~"""--------,~ ... '"'---------,~,.,~---------"""'----------',,----- . ;;11< '" 
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Figure 5.3 - Sample impulse response functions (continued) 

(e) Moe/a 4; , "' "",i,.bl" oT<kring 
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mean 

account most 

1) 
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data on these variables were 
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as a measure 
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available from year 1989 at the 
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new ....... "<>'1'1, ........ 
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reserve C!\lc~tJCIlm 

in 

on 
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SIOCKS were 

,1 ) were in 

in were 

,1 ) 

for ALSI was estimated from ...., .... 'I'.~. 4, and we noted 
did not the estimation results ~ ...... "' ... both ALSI and PORT from 
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we 
!!:lO ... , ..... ,""""'t .. ; ... Aft",,,,, .. in a manner 

This table shows the maximum likelihood estimates robust z-statistics in parentheses) of the 
model for the was from 15 December The r.nn,ditic.1n1J1 

likelihood function. .. 



Univ
ers

ity
 of

  C
ap

e T
ow

n

6-6 

are ...... "",five.rI 

, 1) ~V1t~"'It1!1:1,t1 as fOllOWS: 

= + + 1) 

'n .... n .... ,DI<!lI'tAri or in 

; in 

was 

mean or 

mean =0 

j= one some i = ); 

3 The unit root tests were conducted on DRATE at the tTP,'l1p.nrv to validate the results obtained in 
the where data were used. 
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i= j= ); 
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were no 
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were some 
one *0 
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= 0); 
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= 0); 

were some 
one *0 some j = 

in 

on mean 
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on mean 

on 

on 
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on 
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in 

Iml"1.~Mon 

This table shows the maximum likelihood estimates robust z·statistics in pafumne,c;:eSj 1) 
model with factors for ALSI and PORT. conditional mean eQLlatl()(I 
variance ", .... and ...... denote statistical at 

Coefficient 

If 

on 

mean 

1) 

in 1, 

cases. 

on 
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in cases were "" .... " ........... '''', ... as n ... ""~.,ln .... 

cases. A 

This table shows results for the Wald tests conducted in accordance with the described in subsection 

6.3.2. Entries ate with values for the null of statistical 
insj'anil"ca,nce indicated in statistical could be established at the S% level. 

# Security Ho H3 HAl 
1 AFE 2.158 (0.340) 
2 AFX 2.366 (0.669) 
3 AGl 2.465 (0.292) 
6 ASR 3.998 (0.135) 
7 AVI 0.193 (0.996) 
8 SAW 3.34510.1881 
10 CHE 0.063 (0.969) 
11 CRH 3.459 (0.484) 
12 CTP 0.535 (0.765) 
13 DEL 2.158 (0.707) 
14 OUR 0.729_{0.694} 
15 ECO 2.600 (0.272) 
16 ElH 3.045 (0.218) 
17 FOS 0.562 (0.755) 
20 HlH 0.326 (0.850) 
21 HVl 0.20110.9041 
24 JNC 1.507 (0.471) 
25 LGL 1.700 (0.427) 
26 MAF 0.564 (0.754) 
28 NED 0.242 (0.993) 
29 NPK 2.588 (0.692) 
30 OCE 1.544 (0.462) 
31 PAM 2.895 (0.576) 
33 PPC 1.724 (0.422) 
34 REM 2.365 (0.505) 
35 RlO 1.598(0.450) 0.896 (0.639) 
38 SBK 1.708 (0.426) 
39 TBS 2.349 (0.309) 
40 TNT 4.176 (0.124) 
41 TRE 2.813 (0.590) 
42 VNF 0.520 (0.771) 
43 WAR 4.325 (0.115) 
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t·Test 

Securities 

Ho 
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4 Since the industrial 
influenced macroeconomic variables constituted 7 
57 and II of those in the fmancial and resources 

No. 

10 

34 

10 

WAR 12 

VNF 12 

were 

in 1W~elve 

be infonnative to indicate that the not 
of the industrial stocks in the """"llY'''. as well as 
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S These were ANG and IMP for resources; and MAF and VNF for rm,mCllalS. 
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.... T",..!:lI' ... <tI'\I SO in 

resources stOICkS were 

were no 

This table a !'""n,,, .. ,,, of the estimation results for the 1) model with variables. The 
conditional mean and and C in first column is the 
estimamd and column. For each such the 
stocks and numbers of stocks in the COITeS:OOI'lOeIO with that indicated in the 
third column are in the forth 6A a 1'ri'T'ln'Mh"'n_.~ilJiQ 

OI'El's8Iltatlon of these finrfini'l'.'i! 

C Row V.lueofC Stocks No. 

'1 Positive AVI. BVT. FOS. JCM. MAF. NED. REM. TRE. VNF 9 

12 Significantly positive None 0 

af '3 Negative All stocks but those in Row #1 35 

#4 Significantly negative AFE. ANG. ALT, BAW. ECO. GMF. HLH.IMP. LGL. MLB. RLO, TNT. WAR, WLO 14 

'5 Not significant All stocks but those in Row #4 30 

#6 Positive AGL. ANG. ASR. BAW. CRH, DEL. OUR, ECO. FOS. GMF. HAR. HVL, IMP. JCM. LGL, NED, 22 

PAM, PPC, REM, RLO, TRE, WAR 

'7 Significantly positive ANG, OUR, GMF. HAR. HVL. IMP. JCM, PPC. 8 

az t8 Negative All stocks but those in Row'7 22 

t9 Significantly negative ALT. BVT, HLH, PIK, SBK. WLO 6 

'10 Not significant All stocks but those in Row'7 and Row t9 30 

'11 Positive AGL, ANG, BVT, CHE, CRH, DEL, ECO. ELH, JNC, MAF, NPK, TBS. TRE, VNF. WAR 15 

#12 Significantly positive AGL, ANG, JNC, MAF, TBS 5 

;1 #13 Negative All stocks but those in Row'11 29 

'14 Significantly negative ASR, GMF. HAR, JCM, MLB, WLO 6 

'15 Not significant All stocks but those in Row '12 and Row'14 33 

'16 Positive All stocks but those in Row #18 31 

'17 Significantly positive AGL, CTP, ELH. FOS.IMP. JCM. JNC. MAF. PIK. SAB. VNF 11 

;z '18 Negative AFE. ALT, AV!. BVT, CHE. HAR. LGL, MLB. OCE. PPC, SBK. WAR. WLO 13 

'19 Significantly negative ALT. BVT. CHE. MLB, OCE. WLO 6 

'20 Not significant All stocks but those In Row'17 and Row '19 27 

6 The eleven coefficients for DDRATE were distributed at the ratio of 5:5:1 among resources, 
industrial and financial sectors. In tenns of of stocks in the this that 56 of 
resources stocks were while the for the other two sectors were 18 and 14 
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This table lImvjdf:.~s sun:,malr}' of the estimation results for the GA.RGHf7 
variables The conditional mean and Vo/IU/lIltv tll:.JUI:I(I(}f,',:s 

lIat:l'ilmf~ter eSlifmates. with f'!nt'l'A.<!l'1lnnrlinn z-sj~atis:tics 
sj(Jf'ljfje.:am::e at 1*, while .... and ...... 

Coefficient 
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7 In our OISCW!,SlOn, we continue to the coefficients for the ARCH GARCH 
de(:OIl1lpo:sed exogenous VdI'll!llU"". .... I'.t'\J' .. lv stable across spe:ClIJlcatlons. For the GARCH model 

n .. ~." .... ,t .. rI in 6B. 
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This table a of the estimation results for the ",,,",,rn .. ,rn 

variables individual The conditional mean and IIrnRtilitv eOLlatic:ms 
resj:leclwel'Y. C in the first column is the estimated coefficient in and take any of the 

the thim column. For each such the stocks and numbers of stocks in the whose 
estimated value for C with that indicated in the thim column are in columns four and 
reSI:l6Clrivel'v. A of these is in ADll,enCl'ix 

C Row Value ofC Stocks No. 
#1 Positive CTP, JCM JNC, MAF 4 
#2 Sll=I·."" ........ ·7 JCM 1 

1'/1 positive 
#3 Negative All stocks but those in Row #1 40 
#4 ""l=I'""""",m7 ~~~: ~~i: :~6, ~~g's~~: ~~.~\.~HR~'~Cg, ELH, GMF, HLH, IMP, JCM, 

21 
negative 

#5 Not significant All stocks but those in Row #2 and Row #4 22 
#6 Positive ~:;: ¢:~, e~' CHE, ELH. FOS, JCM, JNC, LGL, MAF, NED, NPK, SAB, 16 

#7 eol, .1';, .... JCM, JNC 2 ;c'l=I'.!." ..... , "'7 
1'/2 oSllve 

#8 Negative All stocks but those in Row #6 28 
#9 V'l:I!'"'''''''''''' ANG,IMP 2 

negative 
#10 Not significant All stocks but those in Row #7 and Row #9 40 
#11 Positive All stocks but those in Row #13 24 
#12 .. ,' ANG, CHE, CRH, OUR, HAR, LGL, REM, VNF 8 

1'/3 positive 
#13 " ,". ~i~' AGLB~~' BVT,~~, DEL, ELH, FOS, HLH, JNC, NED, NPK, OCE, 20 '"'''1:1''''''''' 

PPC SBK, TNT WLO 
#14 ""1:1''''' ..... ''''7 AL T, BVT, HLH, TBS, WLO 5 

negative 
#15 Not significant All stock but those in Row #12 and Row #14 31 
#16 Positive ~~~, ~~~, ~~g: CTP, i)E!-, ~~s~' !QSi-~~F, HAR, IVL, IMP, JCM, MAF, 22 

RLO SAB TNT WLO 
1'/4 #17 y'l=I'." ........ "'7 AGL, ANG, CTP, OUR, FOS, IMP, PPC, RLO 8 

positive 
#18 Negative All stocks but those in Row #16 22 
#19 ""l=I' "" ..... , "'7 MLB PIK, VNF 3 

negative 
#20 Not Significant All stocks but those in Row #17 and Row #19 33 
#21 Positive AFX, ALT, ANG, AVI, BAW, CH~, CRH, DEL, ELH, HLH, HVL, NED, NPK, 22 

PAM PPC, REM RLO, SAB SBK IBS, VNF WAR 
fP1 #22 ..... 1:1'." ....... , "'7 None 0 

positive 
#23 Negative All stocks but those in Row #21 22 
#24 SiYllifilic:llltly AFE, AGL, CTP, OUR, HAR, JCM, LGL, MLB, WLO 9 

neaative 
#25 Not sianificant All stocks but those in Row #24 35 
#26 Positive ANG, BVT CHE, OUR -,",CM, JNC tMf', MLB. TBj;, TRE j.lN~ WAR 12 
#27 "':, JNC,TRE 2 ;1'1:1'·","-''''7 

/'P2 ositlve 
#28 Negative All stocks but those in Row #26 32 
#29 v'l:I!·· ... ""'·"'7 AFE, AFX. ALT, BAW, IMP, OCE, PPC. RLO, SBK. TNT, WLO 11 

negative 
#30 Not significant All stocks but those in Row #27 and Row #29 31 
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C Row Value ofC No. 
#31 Positive 22 

IP3 #32 3 

#33 22 
#34 9 

#35 33 
#36 
#37 14 

/'fJ4 
#38 18 

#39 7 

#40 All stocks but those in Row #37 and Row #39 23 

CICIS8!IY on it was 

in eXE)ecteCi 

were 

were 

on eXE)ectea 

more 

on eXI>9ctea 

more 

was 

a ....... ~ ... "I"" in was I"l'IIlnctllrt&:lllrcri as 
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8 In IIO""'-Hl", this was where DPOS 
eQuation. A similar condition held for GPOS 

news on eXloelcteia 

news on 

DNEG were both sigrlitlc:ant 
GNEG. Where the u.al!!;1ul.UY";' 

were _ ...... _ •• , this test was a ."' .......... .1 
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was 
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This table shows I9sults for hVl,otJlesis tests of aSII'mnJetl1fc effects of the exogenous variables. The Wald tests 

wel9 conducted in accordance with the hVllotlileSE~S described in subsection and the entries al9 

stat'istic:s. with values for the null statistical indicated in 
statis~;cal sigjr}ific:an/::e at and at 10%. Panel 1/ the stocks and 

numbers of stocks for which the could not be Details al9 in 68. 

I. Weld tests 

Stock Null 
AFE 

ANG 

DUR 
IMP 
JCM 
OCE 
PIK 

REM 
VNF 
WlO 

II. Overall test results 

t-Test 

Stocks No. 

WAR 

3.207 
0.096 
0.062 
0.009 
0.063 
1.233 
3.764 
1.597 
4.559 
0.493 
1.205 
9.098 
3.324 

t-Test and Wald test 

Stocks No. 

2 
as well 19 

2 
t-test 19 

None 0 
All stocks seleded as well 20 
as WlO 

OCE 1 
All stocks seleded as well 27 
as WlO 



Univ
ers

ity
 of

  C
ap

e T
ow

n

more ....... nn .... <:I.·u 

stolt::KS were 

on ext)ectea 

seven were on ."LL,UU. 

were 

some 

on 

Cl:"'\'AII"I.'Ao:~n were on a ........ U\d1 

a it 

mean 

6-21 

it 

even 

mean 

...1.:"'<1:1 ..... were on 

were eXIPlaineld a 

were 

was n~U3'1'I\lRI 
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This tables summarises the 80S test results Dre~!9nt.m A,oD9,ndix BC and Aor.,encfix BO. The stocks and 
numbers of stocks with 80S test to number in Column are in Column 2 
and Column 3, Column 4 and Column 5 cumulative numbers. Panell results for Model 

to while those for Model 

I. Results for Model 6(1) - 6(3} 
1 2 3 4 5 

# of Sig. Stat Stocks # of Stocks # of Sig. Stat. # of Stocks 
0 ~i:"P~~:'S~~~TB~A~A~~P, MAF, NED. 

12 0 12 

1 - 0 s1 12 
2 - 0 s2 12 
3 CHE 1 s3 13 
4 ASR. CRH. CTP, NPK, VNF 5 s4 18 
5 AVI. DEL. HLH, JCM, TNT 5 s5 23 
6 AFE, OUR. ELH. GMF, OCE. 5 s6 28 
7 RLO 1 s7 29 
8 ~CO, HVL 2 s8 31 
9 J3VT,JiAR. LGL 3 s9 34 
10 SAB. WLO 2 s10 36 
11 PAM, SAB. TRE 3 s 11 39 
12 AGL, FOS. JNC. MLB, REM 5 s 12 44 

II. Results for Model 6(4) - 6(6) 
1 2 3 4 5 

# of Sig. Stat Stocks # of Stocks # of S;g. Stat # of Stocks 
0 ~FX~ ALT, ANG, NED. PPC. SBK, TBS. 8 0 8 

WAR 
1 IMP, PIK 2 s1 10 
2 CRH. HLH 2 s2 12 
3 AFE.ASR.CHE.DEL 4 s3 16 
4 - 0 s4 16 
5 GMF TNT 2 s5 18 
6 ELH. HVL. MAF NPK. OCE 5 s6 23 
7 OUR. ECO. JCM. LGL. PAM, RLO 6 s7 29 
8 AVI. CTP. FOS, TRE, VNF 5 s8 34 
9 AGL. BVT 2 s9 36 
10 WLO 1 s 10 37 
11 HAR, SAP 2 s 11 39 
12 BAW. JNC, MLB, REM, SAB 5 s12 44 

,1 ) 

reserve CI:\lCl:1r .... rn 
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a 

cases 

nooIlr""'''''Q more 
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1 

in 

nm,fitl:lihlv prEtdll::talble over 

in 

& HnlTlITI 1). 

was 

we were was 
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a avenue 

u."" ...... v was a t"nrnmlnnllv 
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1 van 

,1) mil"lt1I~1 

was 

unll""tilit" was 

resources 

non-resources StCICKS. 

a JJU:=:i~IIOIt: 

non-resources was ":'\1"11..:. .. ,,,· 

non-resources as 

was 

.. " .. =0 ... ,..'1'l1'li.=0 ... ..:.,.. in as was 
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manner in was 

in 

more "'A'"'''''''' 

'-'I .... ''' ...... as eXtl0enOl 

measure as 

I For defmitions ofCPI and CPIX mUatlOn, see page 5-12 and page 5~13. 
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non-resources Stolr:::KS 

use as a 
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was saltlstllea 

..,..,.::11".0'1"11"" as VI.II..,v~n:;u was 

in 

2 I am indebted to one referees for pOlntulg this out. 



Univ
ers

ity
 of

  C
ap

e T
ow

n



Univ
ers

ity
 of

  C
ap

e T
ow

n

A-1 

The table shows the 44 stocks selected to constitute the final caplllallrsatlon, in million before the of 
the factor while the WMC is the market caf.litalisal'ioo, ap/J,/icatioo The propor;tion of each stock in the new Share 
index as selected securities wei;ahlfed. in accoroance with the roles of the new 
FTSElJSE Africa Index Series. 40 index is the index 40 UMC. Resi index is the 
index of 20 securities in the resoufC9S Indi index is that of 25 securities financial Findi 
index is that of 30 securities in the financial and industrial sector. As of June 

" of All 
JSE UAIC IF WlfC " of " ofRol " oflnd; " ofF;n; " ofF/nd; - -r _, Name Share 
Code 40 Index Index Index Index Index 

Index 

AFE AECILtd 

~ 0.16 
AFX African Oxygen Ltd 4558 0.15 0.6 
AGL Anglo American Pic 273677 100 273677 18.11 20.24 37.51 
ALT Allied I""",,, 

~ 
Ltd 2383 50 1191 0.08 

ANG ,,-.. -.. Ltd 74176 50 37088 2.45 2.74 5.08 
ASR Assore Ltd 1820 0 0 0 
AVI ,.-.. I ndustries Ltd 4581 100 4581 0.3 1.21 
BAW Bar1owor1d Ltd 14680 100 14680 0.97 1.09 3.87 2.27 
BVT The Bidvest Group Ltd 15415 J5415f 1.02 1.14 4.07 2.38 
CHE Chemical Services Ltd 1427 40 571 0.04 
CRH Coronation , 'U''''" .y .. Ltd 1658 50 829 0.05 0.06 0.27 0.13 
CTP CTP .~, ..... 'llIIV Ltd 1930 30 579 0.04 

DEL Delta Electrical Industries Ltd 2409 100 2409 0.16 

OUR Durban ,. Deep Ltd 9724 100 9724 0.64 1.33 
ECO Edgers Consolidated Stores Ltd 2039 100 2039 0.13 
ELH Ellerine " ......... "' .. Ltd 1255 100 1255 0.08 

FOS Foschini Ltd 2073 

-=- 0.1 
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" of All JSE UMC IF WMC " of " of Res; " oflndl " ofFlni " of Find I 1", •• ,.._.'" Name Share 
Code - 40 Index Index Index Index Index 

Index 

GMF Gencor Ltd 16802 0 0 
HAR . ,eo.· ...... "1 Gold Mining Co Ltd 28572 100 28572 1.89 2.11 3.92 
HLH Hunt Leuchars & Hepburn , ... " .... 'lIf'" Ltd 1824 0 0 0 
HVL , ,jgh.:eJd Steel Steel & Vanadium Corp. Ltd 1612 30 484 0.03 

IMP Impala Platinum nUII • .II1I~;:' Ltd 38649 75 28986 1.92 2.14 3.97 
JCM Johncom Communications Ltd 1354 0 0 0 
JNC Johnnic nun.1II ,~;:, Ltd 7309 100 7309 0.48 0.54 1.93 1.13 
LGL Liberty Group Ltd 16526 50 8263 0.55 0.61 2.7 1.28 
MAF Mutual & Federal Insurance Co Ltd 4432 0 0 0 
MLB Malbak Ltd 2333 50 1166 0.08 

NED Nedcor Ltd 32370 50 16185 1.07 1.2 5.28 2.5 
NPK Nampak Ltd 7405 100 7405 0.49 0.55 1.95 1.14 
OCE Oceana Group Ltd 1536 40 614 0.04 

PAM Palabora Mining \jor" .... ,,)' Ltd 1699 40 680 0.04 0.09 
PIK Pik n Pay Stores Ltd 6736 50 3368 0.22 0.25 0.89 
PPC Pretoria Portland Cement Co Ltd 3918 40 1567 0.1 0.41 
REM ""''''!:I'U Ltd 34541 100 34541 2.29 2.55 11.27 5.34 
RLO Reunert Ltd 3999 100 3999 0.26 1.06 
SAB South African Breweries pic 71864 100 71864 4.76 5.31 18.96 11.11 
SAP Sappi Ltd 34068 100 34068 2.25 2.52 8.99 5.27 
SBK Standard Bank Group Ltd 47001 100 47001 3.11 3.48 15.34 7.27 
TBS Tiger Brands Ltd 12058 100 12058 0.8 0.89 3.18 1.86 
TNT The I ... , '!:I"""- 'iulett Group Ltd 4789 50 2394 0.16 0.18 0.63 0.37 
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JSE ....... ' __ ",Name UMC IF WlfC " efAII " efTep " efResi " eflndl " efFln; " efFindl 

Cede Share 4Dlndex Index Index Index Index 

Index 

TRE Trencor Ltd 1383 0 0 0 
VNF VenFin ltd 8708 100 

8708 0.58 0.64 2.84 1.35 
WAR Westem Areas ltd 4315 75 3236.25 0.21 0.44 
WLO WOOtru ltd 1792 100 

1792 0.12 0.47 
813746 694478 45.93 48.24 52.34 48.22 37.70 43.40 

(~I""'.-- A...I_~."'...I from Profile Media. 2002). 
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This details further characteristics of the stocks in the final as viewed in tenns of the three 
JSE sectots. Panel I shows distribution of the stocks into each as with the 
actual sectoral distribution for all JSE stocks as of mid Panel II shows the shares of each sectats as 

the with the actual sectoral shares on the JSE 2002. Shares are based 
we"gnlrea market 1 A is constructed 

ml()nn'al'l(>n contained in various elTOts could be 
outs. 

I. Distribution numbers of stocks 

Sector 

Resources 

Industrial 

Financial 
VNF 

II. Market shares 

Sector 

Resources 

Industrial 

Financial 
VNF 

No. of Stocks Percent of Stocks 

Stocks In ",."nfl"'" JSE JSE 

9 55 20.5 12.0 

28 270 63.6 59.1 

7 132 15.9 28.9 

44 457 100.0 100.0 

WfJlrahifed market ca,::llta!llscltiClln r---S;m;;iij---r--Fissi.iSiE--l 
FTSElJSE 

Stocks WlfC WMC 

382.0 55.0 736 49 

197.0 28.4 321 21 

115.5 16.4 438 29 

694.5 100.0 1495 100 
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;i 

This the distribution of the ;i (i ::::: ) test statistics for the inclusion and 

trend terms in root tests. The statistics are described in Section and are 

of Smaller Value 

Size 0.Q1 0.025 0.05 0.Q1 0.90 0.95 0.975 0.99 

;1 
25 0.29 0.38 0.49 0.65 4.41 5.18 6.30 7.88 
50 0.29 0.39 0.50 0.66 3.94 4.86 5.80 7.06 

100 0.29 0.39 0.50 0.67 3.86 4.71 5.57 6.70 
250 0.30 0.39 0.51 0.67 3.81 4.63 5.45 6.52 
500 0.30 0.39 0.51 0.67 3.79 4.61 5.41 6.47 

co 0.30 0.40 0.51 0.67 3.78 4.59 5.38 6.43 

25 0.61 0.75 0.89 1.10 4.67 5.68 6.75 8.21 
50 0.62 0.77 0.91 1.12 4.31 5.13 5.94 7.02 

100 0.63 0.77 0.92 1.12 4.16 4.88 5.59 6.50 
250 0.63 0.77 0.92 1.13 4.07 4.75 5.40 6.22 
500 0.63 0.77 0.92 1.13 4.05 4.71 5.35 6.15 

co 0.63 0.77 0.92 1.13 4.03 4.68 5.31 6.09 

25 0.74 0.90 1.08 1.33 5.91 7.24 8.65 10.61 
50 0.76 0.93 1.11 1.37 5.61 6.73 7.81 9.31 

100 0.76 0.94 1.12 1.38 5.47 6.49 7.44 8.73 
250 0.76 0.94 1.13 1.39 5.39 6.34 7.25 8.43 
500 0.76 0.94 1.13 1.39 5.36 6.30 7.20 8.34 

co 0.77 0.94 1.13 1.39 5.34 6.25 7.16 8.27 
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DOlnl.SOn 

The table in this Sll'l11Anl'fiY summarises the So(:/~pOlfCICi91 and economic characteristics of the 
break dates in the 

Potential Break Point 
16 June 1976: 
Soweto 

1994: 
1\JI""nn'ru Rule 

Sources: van 

Socia-Political Characterisation Economic Characterisation 
411 The death of over 575 and 411 decline in 

and net of 2389 

411 

411 Govemment 
State of Fm,ArI'1IAnl"V 

and a full one 
due to intensified 

Al'lAnrlAI£l activities. 
411 Prime Minister PW Botha 

delivered the defiant Rubicon 
to continue with 

411 

411 

411 

rate 

hike effects 
decontrol 

increases of 
and 1979-80 

Reserve Bank 
rate 

most nrC)mlnAIr'lf ITn"' ....... v 

used to ml'l,nlnlllAtll'! !i:lnOIT-T1um Infll'!fA.!U 

as intermediate variables. 
The of economic sanctions on 

RSA was severe from 1985. Each from 
1984 to the numbers of US that 
disinvested were 7, 58 and almost 

20% of UK firms had withdrawn 
US ~e 

in 

411 was a restriction on RSA's 
A moratorium on 

forced on 1 

411 The initial State of ErrlerlilerlCV 

411 Nelson Mandela was swom 411 

in as first of democratic the wake 
South Africa. pressure to maintain a current account 

411 Increased 
as well 

crime such as 
vehicle thefts. 

miscellaneous articles. 

411 The devaluation of the Thai baht in 
mid 1997 led to the of currencies 
and markets of the Asian other 
South American economies and The 

worsened on 17 
devalued and 

its debt. All 
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This distributed BDS test statistics for the retums. The test is described 
in were the LeBaron C SOUtee code. m 
is the while I measures the closeness of a of in 
standard deviations ofthe data. .. that the statistic was not at the 5% level. 

I. Test statistics for 1= 

1 
2 

Individual stocks 
# m=2 m=3 
1 AFE 6.848 9.126 
2 AFX 5.015 5.398 
3 AGL 3.350 4.497 
4 ALT 4.045 5.116 
5 ANG 5.033 6.355 
6 ASR 3.960 4.878 
7 AVI 7.829 9.438 
8 BAW 5.984 6.602 7.393 8.019 
9 BVT 6.119 7.572 8.883 10.359 
10 CHE 3.316 5.392 6.449 7.437 
11 CRH 4.122 5.049 4.782 4.271 
12 CTP 8.710 10.750 11.871 13.548 
13 DEL 7.677 8.880 9.649 10.991 
14 OUR 5.673 7.194 8.582 9.797 
15 ECO 4.937 7.123 9.208 11.527 
16 ELH 8.869 11.375 13.416 15.466 
17 FOS 8.099 8.890 11.060 13.501 
18 GMF 4.812 5.512 6.049 6.698 
19 HAR 4.830 5.921 
20 HLH 4.652 7.562 
21 HVL 7.207 7.086 
22 IMP 3.444 4.709 
23 JCM 8.871 12.032 
24 JNC 16.958 ' 19.590 
25 LGL 6.894 7.585 
26 MAF 5.481 6.075 
27 MLB 6.685 7.243 
28 NED 4.525 5.636 
29 NPK 7.972 9.017 
30 OCE 3.636 5.789 
31 PAM 5.764 7.930 
32 PIK 5.539 
33 8.158 
34 6.953 
35 11.071 
36 6.606 
37 
38 
39 
40 
41 
42 
43 
44 WlO 
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II. Test statistics for I = 1 

tI) 

stocks 
# m=2 m=3 m=4 m=5 
1 AFE 6.095 7.692 8.894 9.417 
2 AFX 5.282 6.170 6.802 7.480 
3 AGl 4.316 5.096 5.929 6.988 
4 AlT 4.990 5.659 6.418 6.723 
5 ANG 5.479 6.969 7.635 8.254 
6 ASR 0.805* 0.769" 0.761" 1.190" 

AVI 7.579 8.744 9.467 10.380 
SAW 7.782 8.075 
BVT 7.029 7.437 
CHE 3.589 4.060 
CRH 5.046 4.983 
CTP 10.403 11.603 
DEL 7.460 7.972 

14 OUR 7.321 7.887 8.211 
15 ECC 4.518 6.875 7.892 8.468 
16 ELH 8.122 8.839 8.975 9.198 
17 FOS 6.805 7.475 7.874 8.404 
18 GMF 3.787 4.445 5.038 5.608 
19 HAR 5.085 5.610 6.137 6.804 
20 HLH 5.391 7.338 8.010 8.955 
21 HVL 6.869 6.873 6.989 7.026 
22 IMP 2.609 3.693 4.105 4.651 
23 JCM 2.210 8.122 10.136 10.900 
24 JNC 19.541 21.578 22.865 23.529 
25 LGL 7.076 6.772 6.374 6.813 
26 MAF 2.695 4.155 4.853 5.348 
27 MLB 6.369 7.050 7.261 7.665 
28 NED 4.685 6.069 6.363 6.563 
29 NPK 8.633 9.053 9.322 9.656 
30 OCE 5.252 6.787 8.068 9.403 

PAM 7 8.464 
PIK 3 3.527 3.514 
PPC 7 7.716 8.062 
REM 4 4.861 4.847 
RlO 8 10.043 11.010 
SAB 6 7.479 7.573 
SAP 6.898 7.478 7.900 
SBK 6.072 7.421 8.196 
TBS 4.403 5.341 5.504 
TNT 7.544 7.920 8.084 
TRE 5.236 5.541 5.555 
VNF 5.424 5.256 5.373 
WAR 5.395 6.240 7.190 
WlO 8.906 9.533 9.980 
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III. Test statistics for I = 1 

a) Stock ortfollos 
# PortfoNo m=2 
1 ALSI 3.785 
2 PORT 6.439 

Individual stocks 
# ""_14' .. 1' m-2 m-3 m-4 m-5 
1 AFE 6.716 8.200 9.074 9.161 
2 AFX 6.021 6.759 7.366 7.982 
3 AGL 6.193 6.508 7.053 7.793 
4 ALT 4.955 5.241 5.749 6.189 
5 ANG 5.592 6.915 7.454 7.892 
6 4~~ 

7 AVI 
8 SAW 6.586 7.520 8.004 8.321 
9 BVT 2.958 4.876 5.363 5.876 
10 CHE 2.402 3.831 .. ~ "'" 
11 CRH 5.341 5.670 
12 CTP 5.927 7.618 8.230 9.045 
13 DEL 6.024 6.039 5.981 6.336 
14 DUR 5.609 6.431 6.635 6.969 
15 ECO 4.203 6.513 7.190 7.473 
16 ELH 7.706 8.124 8.064 8.101 
17 FOS 5.144 5.911 6.230 6.336 
18 GMF 3.578 4.197 4.783 5.295 
19 HAR 5.509 6.180 6.484 6.794 
20 HLH 4.662 5.986 6.178 6.792 
21 HVL 6.314 6.141 6.121 5.778 
22 IMP 2.013 2.837 2.974 3.285 
23 JCM 2.197 8.530 9.882 10.122 
24 JNC 18.194 19.705 21.553 22.215 
25 LGL 7.763 7.406 7.134 7.617 
26 MAF 1.949 2.965 ~ 27 MLB 6.049 6.996 
28 NED 4.910 6.825 7.334 7.602 
29 NPK 8.448 9.118 9.494 9.611 
30 OCE 4.067 5.206 5.768 6.503 
31 PAM 4.829 6.332 7.181 7.365 
32 PIK 2.142 3.274 3.393 3.519 
33 PPC 6.166 6.859 7.283 7.310 
34 REM 3.808 5.003 5.154 5.472 
35 RLO 4.385 6.511 7.769 8.449 
36 SAB 4.665 6.870 7.665 7.889 
37 SAP 5.250 6.449 6.813 6.943 
38 SBK 5.128 6.312 7.872 8.723 
39 TBS 3.615 4.320 5.307 5.577 
40 TNT 6.670 
41 TRE 2.818 
42 

~ 
6.770 

~ 43 5.341 
44 WLO 7.047 



Univ
ers

ity
 of

  C
ap

e T
ow

n

A-10 

This Anl'lAl1lriiy DfIE'SP',nlS the maximum likelihood estimates z-statistics based on tjO,fleIS/eV-I/VOC'XJI!do'e robust 
standard efTOf'S in for the fo/j;ow'ina .... ", ........ -.. 'u .. where p = q = 1 : 

hI =;+ 

hi); hi =;+ 
hi); hi =;+ 

+ 

+ 

hi); hi =;+ 

hi ); 

+ 

+ 

and correlated but not 

filtered in GARCH-M and DGARCH-M. In the latter two processes, the mean eqLlsm'Jn for uncorre/ated 

The were uncorrelated or filtered in GARCH and 

was 

also =a+ is the likelihood function. Tables 4.6 to 4.9 further summarise these results. '" 

denotes statistical at while ** and *** denote 
are for the stocks. 

Model ill P I 

AFE 
GARCH 0.000 (0.236) 0.000 (1.573) 0.082 (1.433) 

OOARCH 0.000 (0.280) 0.000 (1.549) 0.086 (1.229) 

GARCH-M 0.004 (1.387) -0.990 (-0.888) 0.000 (1.724)'" 0.108 (1.646)-

DGARCH-M 0.005 (1.507) -1.335 (-1.046) 0.000 (1.780)- 0.147 (1.499) 

AFX 
GARCH 0.004 (3.665)' 0.000 (1.416) 

DGARCH 0.003 (3.331)" 0.000 (1.363) 0.070 

GARCH-M 0.006 (2.298)- -1.257 (-0.869) 0.000 (1.422) 

DGARCH-M 0.005 (1.756)'" -0.772 (-0.524) 0.000 (1.382) 0.046 (1.751)'-

AGl 

GARCH 0.002 (1.477) -0.000 (-0.186) 0.016 (4.642)" 

DGARCH 0.006 (2.160)- 0.002 (6.999)' 0.049 (0.751) 

Note: Parameter non-conll8 rienced In GARCH-M and DGARCH-M for AGL 

GARCH 0.015 (1.592) 

DGARCH 

GARCH-M 

at 5% and 

1 

0.857 (14.985)' 

-0.018 (-0.197) 0.856 (14.721)" 

0.606 (11.786)" 

-0.056 (-0.792) 0.761 (10.123)" 

0.993 (30.893)' 

1.461 (0.867) 0.006 (0.375) 

Results 

Log-L 

2422.357 

2424.386 

2425.127 

2426.040 

2652.524 

2653.400 

2653.102 

2654.544 

2265.717 

2194.754 

2232.507 

2233.111 

2231.645 

2232.259 
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Model a p , 
"" 1 9, LO(l-L 

ASR 
GARCH 0.001 (0.353) 0.005 (1.508) -0.00 (-1.88)· ... 0607 (1.448) 1473.714 

DGARCH -0.000 (-0.269) 0.005 (1.097) -0.05 (-1.978)" 0.052 (1.982)" 0.812 (1.128) 1481.040 
Nole: Parameter non-<:onvergence lIIIall experienced in GARCH-M and DGARCH-M for ASR. 

AVI 

GARCH 0.001 (0.878) 0.000 (0.815) 0.084 (5.570)' 0.924 (30.138)' 2511.434 

DGARCH 0.001 (0.804) 0.000 (0.839) 0.081 (3.004)' 0.004 (0.133) 0.928 (35.728)" 2511.866 

Nole: Parameter non-<:onvergence was eXJ)erienced in GARCH-M and OGARCH-M for AVI. 

SAW 

GARCH -0.002 (-0.709) 0.000 (4.335)" 0.139 (2.031)" 0.815 (22.984)" 2526.944 

OGARCH -0.000 (-0.044) 0.000 (4.301)" 0.228 (1.353) -0.167 (-0.841) 0.814 (24.478)' 2543.911 

NoIe: Parameter non-<:onv~ence wall EIXjl4iIrienced In GARCH-M and OGARCH-M for SAW 

BVT 

GARCH 0.001 (0.594) 0.000 (2.230)" 0.089 (2.298)" 0.784 (11.070)' 2592.865 

DGARCH -0.000 (-0.302) 0.000 (2.803)- 0.017 (0.630) 0.151 (1.991)" 0.773 (11.363)" 2608.105 

GARCH-M 0.002 (0.580) 0.957 (0.579) 0.000 (2.182)" 0.095 (2.337)" 0.770 (10.004)- 2591.797 

DGARCH-M 0.002 (0.842) 0.346 (0.226) 0.000 (2.516)-- 0.019 (0.885) 0.155 (2.034)-' 0.780 (10.382)' 2608.626 

CHE 

GARCH 0.001 (0.808) 0.000 (1.810) 0.051 (2.028)" 0.830 (9.859)- 2699.8 

DGARCH -0.000 (-0.221) 0.000 (1.830)- -0.002 (-1.157) 0.081 (1.914)- 0.910 (22.066)' 2713.322 

GARCH-M 0.008 (1.088) -1.129 (-0.359) 0.000 (1.720)- 0.043 (1.789)· ... 0.870 (13.808)- 2701.811 

DGARCH-M -0.001 (-0.147) 2.163 (0.792) 0.000 (1.901)· ... -0.005 (-0.477) 0.054 (1.920)'" 0.931 (28.801)' 2718.101 

CRH 

GARCH 0.000 (0.174) 0.000 (1.552) 0.044 (2.606)' 0.898 (20.757)- 1733.852 

DGARCH -0.000 (-0.024) 0.000 (1.580) 0.037 (1.495) 0.017 (0.521) 0.699 (21.489)" 1734.657 

GARCH-M -0.004 (-0.580) 1.118 (0.952) 0.000 (1.475) 0.045 (2.822)' 0.896 (19.590)' 1733.482 

DGARCH-M -0.004 (-0.841) 1.108 (0.984) 0.000 (1.511) 0.037 (1.460) 0.018 (0.542) 0.896 (20.031)' 1734.325 

CTP 

GARCH 0.004 (2.858)' 0.000 (1.416) 0.057 (1.885)'" 0.928 (22.819)" 2384.497 

DGARCH 0.003 (2.532)-- 0.000 (1.754)'" 0.025 (0.992) 0.088 (1.979)" 0.923 (23.549)- 2378.305 

GARCH-M 0.003 (1.296) 0.409 (0.495) 0.000 (1.428) 0.050 (2.157)-' 0.938 (29.971)- 2386.893 

DGARCH-M 0.004 (1.808) -0.155 (-1.778) 0.000 (1.881)"- 0.024 (1.055) 0.080 (1.885)- 0.931 (27.307)' 2377.737 

DEL 

GARCH 0.002 (1.593) 0.000 (0.998) 0.097 (2.823)" 0.915 (104.47)' 2351.470 

DGARCH 0.003 (2.027)- 0.000 (1.498) 0.138 (1.714)'" -0.089 (-1.087) 0.915 (73.079)" 2382.415 

Note: Parameter non-<:onllergence lIIIall experienced in GARCH-M and DGARCH-M for DEl. 
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Model a fJ ~ A, r " Log.L 

DUR 

GARCH -0.002 (-1.060) 0.003 (3.050)" 0.160 (2.419)** 0.393 (2.265)** 1572.637 

DGARCH -0.002 (-0.947) 0.004 (3.020)" 0.170 (1.889)'" -0.025 (-0.263) 0.388 (2.200)" 1572.746 

GARCH-M -0.028 (-2.55)** 3.601 (2.594)" 0.003 (3.562)* 0.156 (2.888)" 0.397 (2.602)* 1579.237 

Note: Parameter nonOconvergence was experienced in DGARCH-M for DUR. 

ECO 

GARCH 0.001 (1.030) 0.000 (2.542)" 0.052 (3.034)* 0.905 (35.829)" 2661.322 

DGARCH 0.001 (0.527) 0.000 (2.442)" 0.027 (1.561) 0.048 (1.601) 0.901 (31.509)* 2666.619 

GARCH-M 0.004 (1.504) -0.428 (-0.261) 0.000 (2.263)" 0.054 (3.071)' 0.902 (32.786)" 2676.268 

DGARCH-M 0.002 (0.621) 0.278 (0.156) 0.000 (2.231)" 0.026 (1.519) 0.050 (1.678)- 0.8117 (28.423)" 2684.024 

ElH 

GARCH 0.001 (0.958) 0.000 (2.079)*' 0.040 (2.601)' 0.924 (31.444)' 2437.374 

DGARCH 0.001 (0.553) 0.000 (2.218)" 0.011 (0.525) 0.065 (2.078)- 0.901 (27.679)' 2449.065 

GARCH-M 0.007 (1.900)'" -1.362 (-0.885) 0.000 (1.911)'" 0.036 (2.594)' 0.1136 (37.032)' 2436.810 

DGARCH-M 0.007 (1.757)'" -1.577 (-0.953) 0.000 (2.100)" 0.011 (0.560) 0.084 (2.017)" 0.913 (28.037)' 2449.819 

FOS 

GARCH 0.001 (0.675) 0.000 (1.576) 0.049 (1.700)'" 0.812 (7.910)' 2548.144 

DGARCH 0.000 (0.452) 0.000 (1.462) 0.009 (0.832) 0.084 (1.608) 0.797 (7.046)' 2557.655 

GARCH-M 0.011 (1.569) -3.588 (-1.188) 0.000 (1.650)'" 0.051 (1.756)'" 0.805 (6.052)' 2546.1177 

DGARCH-M 0.010 (1.51.0) -3.466 (-1.139) 0.000 (1.522) 0.011 (0.964) 0.088 (1.657)'" 0.7111 (7.273)' 2556.690 

GMF 

GARCH 0.003 (2.270)- 0.000 (0.718) 0.018 (1.887)'" 0.968 (30.396)" 2322.692 

DGARCH 0.003 (2.326)- 0.000 (0.730) 0.019 (1.322) -0.005 (-0.224) 0.967 (33.5011)* 2322.953 

GARCH-M -0.002 (-0.329) 1.617 (0.836) 0.000 (0.511) 0.013 (1.450) 0.974 (29.116)" 2321.013 

DGARCH-M -0.003 (-0.417) 2.065 (0.901) 0.000 (0.548) 0.010 (0.759) 0.003 (0.139) 0.1176 (34.004)' 2321.025 

HAR 

GARCH -0.000 (-0.264) 0.000 (2.348)" 0.084 (4.221)' 0.900 (34.981)' 1962.262 

DGARCH -0.001 (-0.565) 

0.1104 (37.633)' 1964.117 

HlH 

GARCH 0.003 (2.531)" 

~ DGARCH 0.002 (2.426)" 

GARCH-M 0.003 (1.627)- -0.207 (-0.325) 0.000 (2.228)'· 0.103 (2.570)· 0.888 (26.107)' 2383.253 

DGARCH-M 0.003 (1.932)- -0.298 (-0.493) 0.000 (2.295)'· 0.090 (2.055)" 0.034 (0.926) 0.683 (26.374)· 2384.087 

HVl 

GARCH -0.000 (-0.085) 0.000 (1.717)'- 0.046 (3.048)' 

DGARCH -0.000 (-0.338) 0.000 (1.413) -0.001 (-0.089) .029(2.'77)'· ~ 
GARCH-M 0.001 (0.134) 0.371 (0.244) 0.000 (1.937)'" 0.081 (3.348)' 

DGARCH-M -0.001 (-0.180) 0.771 (0.510) 0.000 (1.850)-



Univ
ers

ity
 of

  C
ap

e T
ow

n

A-iS 

Model a p ; r Log-L 

IMP 

GARCH 0.001 (0.364) 0.000 (1.712) .... 0.040 (2.308)" 0.906 (20.307)* 2158.371 

DGARCH 0.000 (0.045) 0.000 (1.843)- 0.019 (0.985) 0.040 (1.258) 0.910 (22.787)* 2182.014 

GARCH-M 0.007 (0.134) -0.938 (-0.473) 0.000 (1.380) 0.038 (2.071)" 0.912 (18.023)' 2158.852 

OOARCH-M 0.004 (0.570) -0.042 (-0.023) 0.000 (1.499) 0.017 (0.892) 0.037 (1.262) 0.925 (23.782)* 2180.741 

JCM 

GARCH 0.005 (1.998)" 0.000 (1.295) 1.089 (1.375) 0.823 (5.237)* 2123.007 

DGARCH 0.006 (2.301)" 0.000 (1.210) 1.154 (1.099) -0.218 (-0.178) 0.831 (5.018)' 2124.979 

GARCH-M 0.006 (3.575)* -0.18 (-1.85)- 0.000 (2.064)" 1.318 (1.824)- 0.520 (6.132)* 2155.438 

DGARCH-M 0.006 (3.801)' 0.178 (1.842)- 0.000 (1.875)'" 1.576 (1.442) -0.540 (-0.406) 0.543 (4.497)' 2183.069 

JNC 

0.003 (1.515) 

-0.320 (-0.845) 

lGl 
GARCH 0.004 (3.714)· 0.000 (1.019) 0.033 (2.840)· 0.956 (44.348)" 2671.537 

OOARCH 0.003 (3.218)* 0.000 (1.414) 0.010 (0.947) 0.039 (1.743) 0.956 (47.905)* 2678.814 

GARCH-M 0.006 (2.723)" -1.528 (-1.238) 0.000 (0.982) 0.031 (2.499)" 0.959 (48.395)* 2672.847 

DGARCH-M 0.004 (2.208)" -0.708 (-0.691) 0.000 (1.298) 0.010 (0.932) 0.037 (1.843) 0.960 (49.928)* 2679.458 

MAF 
GARCH 0.002 (1.712)- 0.000 (1.800)- 0.232 (0.974) 0.805 (17.857)' 2439.488 

DGARCH 0.004 (1.874)- 0.000 (2.835)" 0.308 (1.012) -0.301 (-1.012) 0.848 (19.384)* 2528.479 

GARCH-M 0.004 (2.068)- -0.282 (-0.438) 0.000 (1.540) 0.150 (0.457) 0.804 (11.238)' 2408.177 

DGARCH-M 0.010 (1.061) -3.495 (-0.890) 0.000 (0.380) 0.089 (0.312) -0.091 (-0.311) 0.949 (7.257)' 2500.892 

-0.000 (-0.388) 

0.001 (0.442) -0.077 (-1.807) 

n 

NED 

0.004 (3.472)' 0.000 (2.531)- 2835.825 

0.003(2.758)" 0.000 (3.103)" 0.106 (3.110)* 2848.888 

GARCH-M 0.004 (1.328) -0.089 (-0.058) 0.000 (2.547)" 0.872 (24.690)' 2635.879 

DGARCH-M 0.004 (1.818) -0.887 (-0.498) 0.000 (3.058)" 8)* 0.893 (32.902)" 2849.106 

NPK 

GARCH 0.003 (3.138)" 0.000 (2.389)" 0.932 (44.715)" 2751.847 

DGARCH 0.003 (2.881)" 0.000 (2.740)" 2 (1.314) 0.914 (41.473)" 2752.966 

GARCH-M 0.004 (1.889)*- -0.598 (-0.394) 0.000 (3.015)' 0.888 (27.174)" 2750.201 

DGARCH-M 0.003 (1.303) -0.068 (-0.048) 0.000 (2.747)" 0.032 (1.358) 0.912 (40.438)" 2752.885 
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OCE 

GARCH 0.003 (2.439)-- 0.000 (1.586) 0.048 (3.044)- 0.929 (29.999)' 2526.558 

DGARCH 0.003 (2.954)' 0.000 (1.277) 0.048 (2.408)" -0.002 (-0.038) 0.928 (24.469)' 2581.898 

GARCH-M 0.007 (2.460)- -1.831 (-1.400) 0.000 (1.417) 0.040 (2.891)' 0.942 (34.187)" 2528.223 

DGARCH-M 0.007 (2.576)· -1.889 (-1.421) 0.000 (1.170) 0.041 (2.231)" -0.003 (-0.058) 0.941 (30.582)' 2528.579 

PAM 

GARCH 0.001 (0.857) 0.000 (2.585)- 0.122 (2.996)' 2513.450 

DGARCH '.OOI('~ 0.000 (2.311, V.V, ... \ ........ w, "~ . 2581.696 

0.000 (2.582)' 0.124 (3.098)" 0.694 (7.365)" 2514.367 

DGARCH-M -0.004 (-1.1111) 2.223 (1.362) 0.000 (2.356)- 0.075 (2.310,." 0.079 (1.334) 0.721 (7.754)- 2517.623 

PIK 

GARCH 0.004 (2.653)' 0.000 (1.131) 0.035 (1.650)- 0.907 (14.004)- 2312.604 

DGARCH 0.003 (2.098)- 0.000 (1.317) 0.017 (0.588) 0.039 (0.978) 0.888 (12.782)" 2315.272 

GARCH-M 0.001 (0.146) 1.014 (0.527) 0.000 (1.376) 0.025 (1.670)- 0.951 (34.824)' 2315.308 

DGARCH-M -0.001 (-0.136) 1.492 (0.724) 0.000 (1.295) 0.020 (0.848) 0.011 (0.457) 0.948 (28.768)' 2315.526 

PPC 

GARCH 0.000 (0.218) 0.000 (1.748)'- 0.041 (3.133)' 0.931 (37.858)' 2889.467 

DGARCH 0.000(0.191) 0.000 (1.741)'" 0.029 (1.730)'" 0.017 (0.854) 0.936 (39.675)- 2890.253 

GARCH-M 0.004 (1.595) -0.888 (-0.488) 0.000 (1.760)- 0.041 (3.174)- 0.932 (38.901)' 2890.260 

DGARCH-M 0.003 (1.332) -0.542 (-0.285) 0.000 (1.754)- 0.031 (1.781)- 0.016 (0.775) 0.937 (41.248)' 2890.848 

REM 

GARCH -0.001 (-0.434) 0.001 (3.127)- 0.281 (1.118) 0.519 (3.946)' 2172.333 

DGARCH -0.001 (-0.701) 0.002 (3.535)- 0.726 (0.891) -0.612 (-0.775) 0.158 (0.767) 2186.847 

GARCH-M 0.004 (2.212)" -0.193 (-0.465) 0.001 (3.103)' 0.354 (1.035) 0.439 (2.252)-- 2224.578 

DGARCH-M 0.006 (3.259)' -0.216 (-0.457) 0.002 (3.580)" 0.680 (0.904) -0.581 (-0.765) 0.234 (1.171) 2238.670 

RLO 

GARCH 0.000 (0.258) 0.000 (1.348) 0.090 (2.247)- 0.803 (10.547)" 2415.841 

DGARCH 0.000 (0.206) 0.000 (1.388) 0.078 (1.310) 0.014 (0.226) 0.807 (10.406)" 2416.101 

GARCH-M 0.004 (1.266) -0.370 (-0.311) 0.000 (1.344) 0.102 (2.451)" 0.775 (8.705)' 2413.922 

DGARCH-M 0.004 (1.219) -0.379 (-0.316) 0.000 (1.347) 0.096 (1.450) 0.007 (0.093) 0.775 (8.418)' 2413.983 

SAB 

GARCH 0.003 (3.141)" 0.000 (1.020) 0.043 (3.431)- 0.941 (35.248)" 2684.488 

DGARCH 0.003(3.176)" 0.000 (1.029) 0.041 (2.833)' 0.006 (0.228) 0.943 (41.103)- 2687.743 

GARCH-M 0.005 (2.238)- -1.106 (-0.919) 0.000 (0.961) 0.041 (3.466)- 0.949 (49.753)" 2686.976 

DGARCH-M 0.005 (2.203)- -1.058 (-0.883) 0.000 (0.935) 0.040 (2.887)' 0.002 (0.082) 0.949 (50.199)' 2686.989 

SAP 

GARCH 0.003 (2.279)- 0.000 (1.424) 0.040 (3.370)" 0.947 (49.201)' 2346.042 

DGARCH 0.003 (2.064)- 0.000 (1.846)- 0.031 (2.498)" 0.019 (0.931) 0.947 (63.035)" 2347.170 

GARCH-M -0.002 (-0.848) 1.990 (1.836) 0.000 (1.417) 0.038 (3.465)" 0.950 (54.082)' 2347.279 

DGARCH-M -0.002 (-0.758) 2.023 (1.845)'" 0.000 (1.633) 0.026 (2.276)" 0.019 (0.931) 0.949 (66.425)" 2348.555 
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SBK 
GARCH 0.000 (0.370) 0.000 (3.406)' 0.134 (4.086)' 0.770 (15.847)' 2738.245 

DGARCH 0.000 (0.504) 0.000 (3.423)" 0.143 (3.028)" ..0.018 (-0.343) 0.772 (16.257)" 2738.435 

GARCH-M 0.004 (2.134)- ..0.814 (-0.843) 0.000 (3.276)' 0.132 (4.244)' 0.783 (17.420)" 2745.574 

DGARCH-M 0.004 (2.191)"" -0.813 (-0.641) 0.000 (3.329)" 0.142 (3.087)" -0.020 (-0.376) 0.782 (17.579)- 2745.767 

TBS 

GARCH 0.001 (0.916) 0.000 (2.256)" 0.063 (2.641)- 0.691 (23.406)- 2745.432 

DGARCH 0.000 (0.104) 0.000 (2.799)' 0.013 (0.776) 0.105 (2.287)" 0.856 (20.040)' 2754.856 

GARCH-M 0.005 (1.977)- -0.730 (-0.459) 0.000 (2.224)- 0.064 (2.697)- 0.889 (23.189)- 2744.775 

DGARCH-M 0.003 (1.157) 0.118 (0.071) 0.000 (2.832)- 0.012 (0.743) 0.110 (2.320)- 0.850 (19.216)- 2754.464 

TNT 

GARCH 0.003 (2.530)- 0.000 (2.769)· 0.066 (3.542)· 0.829 (17.125)' 2511.125 

DGARCH 0.002 (2.133)- 0.000 (3.041)' 0.062 (1.968)- 0.059 (1.195) 0.616 (16.958)- 2513.878 

GARCH-M 0.007 (2.047)" -1.913 (-1.215) 0.000 (2.851)' 0.101 (3.529)' 0.760 (12.698)' 2509.110 

DGARCH-M 0.006 (1.660)- -1.732 (-1.151) 0.000 (3.198)' 0.071 (2.045)·' 0.072 (1.309) 0.770 (13.165)' 2511.965 

TRE 

GARCH 0.003 (1.551) 0.006 (1.545) ..0.003 (-3.292)' 0.594 (1.734)- 1337.615 

DGARCH 0.000 (1.721)- 0.006 (1.721)- ..0.003 (-3.217)' -0.00 (-1.87)- 0.596 (1.684)'" 1344.081 

GARCH-M 0.018 (1.478) -1.150 (-0.998) 0.001 (0.981) ..0.002 (-2.653)- 0.922 (11.377)' 1387.529 

DGARCH-M 0.037 (5.702)· -2.194 (-2.764)' 0.004 (2.664)' 0.029 (1.924)·" ..0.033 (-2.22)·· 0.742 (6.017)· 1328.167 

VHF 
GARCH 0.000 (0.206) 0.000 (1.701)'" 0.025 (1.574) 0.963 (40.041)" 2219.484 

DGARCH 0.001 (0.580) 0.000 (1.457) 0.047 (2.178)- -0.03 (-2.072)- 0.956 (34.044)' 2222.408 

GARCH-M 0.006 (1.699)"- -0.654 (-0.601) 0.000 (1.602) 0.002 (1.580) 0.976 (43.810)· 2221.226 

DGARCH-M 0.006 (1.806)- -0.486 (-0.438) 0.000 (1.544) 0.051 (2.024)- -0.03 (-2.089)"' 0.951 (29.125)" 2221.727 

WAR 

GARCH 0.000 (0.195) 0.000 (2.857)' 0.100(4.893)" 0.658 (30.411)' 1794.838 

DGARCH ..0.000 (-0.125) 0.000 (2.668)' 0.087 (3.051)- 0.032 (0.790) 0.857 (30.887)' 1795.882 

GARCH-M -0.004 (-0.885) 1.079 (1.450) 0.000 (2.838)· 0.102 (4.883)' 0.856 (29.670)" 1795.687 

DGARCH-M -0.004 (-0.892) 0.967 (1.320) 0.000 (2.665)' 0.089 (3.040)- 0.033 (0.776) 0.852 (29.532)- 1796.637 

WLO 

GARCH 0.001 (0.509) 0.000 (2.088)" 0.024 (2.090)" 0.951 (47.694)" 2522.632 

DGARCH 0.000 (0.267) 0.001 (3.336)- 0.169 (3.120)" ..0.014 (-0.177) 0.385 (2.993)- 2514.562 

GARCH-M 0.006 (1.487) -1.765 (-0.932) 0.001 (3.230)- 0.161 (3.372)- 0.380 (2.897)- 2514.530 

DGARCH-M 0.006 (1.493) -1.768 (-0.735) 0.001 (3.255)- 0.168 (3.126)" ..0.012 (-0.162) 0.378 (2.849)- 2514.559 
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aOO'end!jX OlrBSfmrS the 80S test statistics for the standardised residual estimates from the 
test is described in subsection 3.2.3.2. The stat'istic:s, 

EViews 4.0 sonware. values for the null were 

1000 iteretive m is the while I measures the closeness 
eml)edc1ina din:lenJ~jOl:I.'i:_ in standard deviations of the data. .. that the statistic was 

siQi?ific:anc;e level, and .... at 5%. 

I. Test statistics for I :::: 

Individual stocks 
.". 

38 
39 
40 
41 
42 
43 
44 
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II. Test statistics for I = 1 

Individual stocks 
# ............ ; m-2 m-3 m-4 m-5 
1 AFE 1.265 (0.234) 1.998 (0.064 2.844 0.008)" 2.966 (0.010)*" 
2 AFX 2.108 (0.038t"' 2.190 (0.022)** 1.951 (0.050) 1.829 (0.078 
3 AGL 3.610 (0.000)* 4.415 (0.000)* 5.171 (0.000 " 6.110_(0.000 • 
4 ALT 2.302 0.020)·" 2.790 (0.008 .. 3.369 0.004)· 3.585 (0.002 * 
5 ANG 1.139 (0.288) 1.235 0.258 1.109 0.298) 0.834 (0.410 
6 ASR 1.366 (0.282) 1.282 0.270 1.218 0.262) 1.600 (0.146) 
7 AVI 4.069 (0.000)"' 4.711 ( 0.000 .. 4.767 (0.000 " 4.858 (0.000)" 
8 BAW 1.325 JO.20~ 0.409 0.638 -O.087-<-0.972) -0.591 0.592) 
9 BVT 2.901 (0.002)· 3.632 (0.002 .. 3.317 0.002)" 3.471 0.002)· 
10 CHE -0.327 (0.750) 0.899 (0.332 1.361 0.150) 1.549 0.116) 
11 CRH 1.799 (0.076) 2.022 (0.042 •• 1.848 0.052) 1.549 0.116) 
12 CTP 2.602 (0.014) .... 3.159 (0.002 .. 3.026 (0.000 * 3.190 (0.000)" 
13 DEL 3.750 (0.000)" 2.920 (0.008)* 2.482 0.028)** 2.604 0.016 .... 
14 OUR 0.893 (0.356) 1.711 (0.074 2.102 (0.038)"· 2.409 (0.020)"" 
15 ECO 1.501 (0.138) 2.693 (0.010)"" 3.346 0.006 .. 3.722 0.004 .. 
16 ELH 5.092 (0.000)" 5.413 (0.000)* 5.109 0.000 • 5.081 0.000 • 
17 FOS 4.277 (0.000)* 4.739 (0.000)" 5.176 0.000 .. 5.612 0.000 " 
18 GMF 2.509 0.0101·· 2.856 ~0.002)· 3.060 (0.006 " 3.316 (0.008 • 
19 HAR 2.371 (0.012)"" 2.070 (0.040)·" 1.776 0.082) 1.663 0.116) 
20 HLH 1.849 (0.046) .... 2.275 (0.018)"" 1.901 0.056) 1.851 0.(62) 
21 HVL 4.673 0.000)" 3.999 (0.000)" 3.586 0.002)· 3.207 0.004 " 
22 IMP 0.626 0.492} 1.20UO.224) 1.134 0.230) 1.367 0.174) 
23 JCM -2.636 (0.006)" -2.287 (0.014} .... -2.421 (0.010) .... -2.840 (0.010)"" 
24 JNC 2.541 (0.006)· 1.483 (0.138) 1.047 0.258) 0.931 (0.290) 
25 LGL 4.262 0.0001" 3.619 0.0001" 2.754~0.010 ". 2.772~0.016)"" 

26 MAF -1.104 (0.304) -1.411 (0.202) -1.668 (0.114) -1.585 (0.106) 
27 MLB 6.599 (0.000)" 7.412 0.000· 7.599 ( 0.000 * 7.996 (0.000)* 
28 NED 0.421 0.670) 0.554 0.560~ 0.066 0.948) -0.356 (0.768) 
29 NPK 4.489 0.000)" 4.052 0.000" 3.842 0.006 * 3.589 (0.008)" 
30 OCE 2.711 (0.020)"· 3.780 0.000" 4.437 0.006 * 4.904 (0.000)* 
31 PAM 2.055 (0.040) .... 3.024 (0.002)" 3.408 0.000)· 3.266 (0.002)" 
32 PIK 1.761 (0.098) 2.160 (0.036) .... 2.099 ( 0.040 .... 1.942 (0.058) 
33 PPC 3.384 (0.0001" 3.305_(0.000)" 3.384 0.000)" 3.21 0 ~0.004)" 
34 REM -1.516 (0.154) -1.703 (0.106) -1.957 (0.068 -1.949 (0.046)"* 
35 RLO 2.573 0.012)"'· 3.441 (0.000)" 4.541 0.000 * 5.036 (0.000)" 
36 SAB 2.269 0.024)"· 3.520 (O.OOO)" 3.562 O.OOO)* 3.174 0.004)* 
37 SAP 3.171 0.006)" 3.579 (0.002)'" 3.414 (0.002)" 3.191 0.002)* 
38 SBK -0.135 (0.944) -0.220 (0.850) 0.026 0.940 0.126 (0.834) 
39 TBS 1.322~0.202~ 0.953 ~0.306) 1.403(0.146) 1.046~0.286) 
40 TNT 3.008 (0.008)" 2.805 0.012) .... 2.463 (0.024) .... 2.037 (0.060) 
41 TRE 5.172 0.000)* 5.594 O.OOO)~ 5.863 0.000)" 5.852 0.000)" 
42 VNF 3.631 (0.000)* 4.041 0.000)" 3.824 (0.000)" 3.961 (0.000)" 
43 WAR -0.570 (0.604) -0.818 (0.418) -1.107 (0.280) -1.202 (0.244) 
44 WLO 4.934 0.000)* 5.555 0.000)'" 5.809 0.000)'" 5.938 0.000)" 
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III. Test statistics fer I == 1 

a) Stock ertfe/los 
# 

1 ALSI 
2 PORT 

b) Individual stocks 
# 

2 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

43 
44 

A-i8 
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sources 

aD,'et1ldlX nm,VI{'f4<;t!l: definitions and data sources for the macroeconomic variables used in the 
GfljiotEtr 5 and 6. Data on al/ variables marked with .. were sourced from the lnet-BlnaCJe 

online those on marked ""were sourced from the Intemational Financial Statistics 
CD-Rom and Intemet . s/A that the data were Unless othetwise 
stated in this data were used. Interest rates were as annual Del'CeIJta"e 
and all other were unless otherwise in the .. "."" .... ,'" 

in 

I The IMF Malawi Office 
for 

.. 
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as,'mlltot;c distribution of the coilr)t8j7raj~ng rank test statistics derived in the 
sets of series linear deterministic trends while the 

intll,,,.....,.nt terms. r is the nv",nmR-'Ii!IJ~Rn flUlflD4Elr 

Qmax Qlrace 
Ho 95% 99% 95% 9,." 

rs 5 3.76 6.65 3.76 6.65 

rs4 14.07 18.63 15.41 20.04 

rs 3 20.97 25.52 29.68 35.65 

rs 2 27.07 32.24 47.21 54.46 

r s1 33.46 38.77 68.52 76.07 

r=O 39.37 45.10 94.15 103.18 
Source: OstelWald-Lenum (1992:4AR\ 
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This .. 1'" .... ",I'f'v nn;t8Ainf8 the maximum likelihood estimates 
pal"8nthes:es) for the GARCH 

z-statistics based on l:far/er:s/e,,-II!;'ooanctge robust 
described in Section 6.3: 

The • wem uncone/ated or 

significa/lce at while "" and ""* denote s;onificaf,ce 
InO'IVICi'UBI stocks. 

AFE 
-0.001 (-0.431) -0.014 (-3.17)- -0.007 (-0.117) 0.000 (1.497) 0.113 (1.164) 

AFX 
0.004 (3.437)- -0.004 (-0.869) -0.018 (-0.287) 0.000 (2.475)" 0.179 (4.128)-

AGl 
-0.000 (-0.181) -0.009 (-1.083) 0.124 (1.191) 0.002 (3.378)- 0.017 (1.019) 

AlT 
-0.002 (-1.7)- -0.013 (-2.59)' -0.070 (-2.1)- 0.001 (4.377)- 0.017 (1.019) 

ANG 
0.001 (0.474) -0.019 (-2.74)" 0.254 (3.448)- 0.000 (2.114)" 0.091 (2.989)-

-0.002 (-0.496) -0.000 (-0.053) 0.077 (1.094) 

AVI 
0.000 (0.025) 0.002 (0.071) -0.008 (-0.013) 0.000 (0.835) 0.180 (2.009)"" 

SAW 

-0.001 (-0.308) -0.01 (-1.95)'" 0.015 (0.175) 0.000 (2.557)" 0.085 (3.571)· 

BVT 
0.002 (1.579) 0.001 (0.088) -0.059 (-3.31)" 0.001 (3.522)" 0.134 (2.230)" 

CHE 
0.001 (1.012) -0.001 (-0.133) -0.005 (-0.231) 0.001 (2.534)" 0.112 (3.119)" 

CRH 
0.002 (0.821) -0.012 (-1.355) 0.108 (1.049) 0.001 (1.110) 0.051 (1.93)-

0.004 (2.887)· 0.157 (2.892)" 

0.004 (2.807)· 0.118 (1.293) 

-0.004 (-1.7)'" 

0.001 (0.980) 

hI}; 

likelihood function. .. denotes statistical 

ms.pe(~tivi9Iy. Results am for the 44 

0.812 (9.998)* -0.000 (-1.378) -0.000 (-0.250) 

0.882 (8.978)* -0.000 (-1.285) 0.001 (0.223) 

0.821 (24.49)" 0.003 (2.125)" 0.054 (2.994)" 

0.821 (24.49)- -0.000 (-1.494) -0.009 (-5.77)-

0.835 (14.88)- 0.001 (2.332)" 0.004 (1.303) 

(0.279) 

0.798 (5.242)· -0.000 (-0.107) -0.003 (-0.108) 

0.887 (33.77)" -0.000 (-0.994) 0.014 (1.801) 

0.551 (4.819)" 0.000 (0.093) -0.013 (-4.75)· 

0.814 (5.164)· 0.000 (1.418) -0.008 (-3.44)· 

0.853 (8.887)* 0.000 (0.555) 0.049 (0.440) 

(3.738)' 

(0.457) 

(1.522) 
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fit, At 

ElH 
0.001 (0.413) -0.009 (-1.635) -0.023 (-0.692) 0.001 (2.576)- 0.127 (2.326)- 0.598 (4.935)' 0.000 (0.271) 0.016 (5.431)' 

FOS 
0.001 (0.932) 0.001 (0.116) 0.050 (0.750) 0.000 (1.90)- 0.076 (2.591)' 0.837 (21.05)· -0.000 (-0.719) 0.011 (2.351)-

GMF 
0.003 (1.88)- -0.025 (-3.83)· 0.180 (1.83)- 0.002 (2.215)- 0.042 (1.128) 0.275 (0.904) -0.001 (-1.643) 0.018 (1.491) 

HAR 
-0.002 (-1.048) -0.007 (-0.943) 0.389 (4.026)' 0.000 (2.322)" 0.084 (3.636)' 0.914 (40.99)' -0.001 (-2.4)- -0.003 (-0.946) 

HlH 
0.003 (2.045)- -0.013 (-2.2)" -0.140 (-1.9)·- 0.000 (1.293) 0.050 (3.002)' 0.935 (35.63)· -0.000 (-0.070) 0.001 (0.531) 

HVl 

-0.000 (-0.363) -0.012 (-1.556) 0.149 (1.74)- 0.001 (1.64)'- 0.102 (3.133)' 0.749 (7.247)· -0.000 (-0.436) 0.001 (0.185) 

lGl 

0.004 (3.204)' -0.013 (-3.02)· 0.040 (0.680) 0.000 (1.349) 0.040 (2.878)· 0.951 (45.81)· -0.000 (-0.558) -0.002 (-1.282) 

MAF 

0.004 (1.200) 0.004 (0.548) -0.008 (-0.192) 0.003 (2.027)- 0.239 (0.275) 0.595 (3.588)' 0.003 (3.877)· 0.073 (5.358)' 

MLB 

-0.000 (-0.002) -0.017 (-3.58)' -0.126 (-1.248) 0.003 (1.999)- -0.005 (-4.1)' 0.580 (2.053)" -0.001 (-1.97)- -0.031 (-3.33)" 

NED 

0.003 (2.517)- 0.001 (0.181) 0.014 (0.124) 0.000 (2.008)" 0.078 (2.910)· 0.873 (20.12)· -0.000 (-0.272) 0.002 (0.448) 

NPK 

0.003 (2.521 ) •• -0.001 (-0.108) -0.086 (-1.026) 0.000 (2.298)- 0.136 (3.505)' 0.727 (9.378)' 0.000 (0.277) 0.004 (1.135) 

OCE 

PIK 

0.004 (3.010)' -0.005 (-0.600) -0.244 (-4.30)' 0.000 (2.538)- 0.071 (2.039)- 0.n4 (15.51)' -0.000 (-0.757) 0.016 (8.088)' 

PPC 

0.000 (0.137) -0.008 (-1.192) 0.11 (1.857)- 0.001 (2.510)- 0.182 (2.503)- 0.448 (2.4n)- -0.000 (-0.516) -0.008 (-1.254) 

REM 

-0.001 (-0.144) 0.000 (0.008) 0.093 (1.239) 0.001 (8.400)· 1.004 (1.203) 0.093 (1.297) -0.000 (-0.578) 0.006 (0.907) 

RlO 

0.001 (0.825) -0.020 (-3.98)· 0.060 (0.752) 0.000 (1.82)- 0.071 (2.560)- 0.895 (28.15)· -0.000 (-1.214) 0.001 (0.222) 
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SAB 

0.003 (2.383)" I -0.006 (-0.946) I -0.004 (-0.048) I 0.000 (1.114) l 0.042 (2.361)- I 0.947 (52.98)* 1 -0.000 (-0.528) I 0.004 (2.584)· 

SAP 

0.003 (1.591) I -0.006 (-1.362) I -0.013 (-0.144) I 0.000 (1.66)- I 0.048 (2.539)'* I 0.932 (31.43)* I -0.000 (-1.018) I 0.001 (0.422) 

SBK 

0.002 (1.350) I -0.004 (-0.794) I -0.110 (-1.8)'" I 0.000 (3.259)* I 0.138 (3.344)' J 0.787 (16.87)' 1 -0.000 (-0.847) I -0.002 (-0.869) 

TBS 

0.001 (0.660) I -0.004 (-0.602) I -0.075 (-1.454) I 0.000 (2.299)" I 0.032 (2.101)'· I 0.918 (28.83)' I 0.000 (2.055)- I 0.000 (0.098) 

TNT 

0.003 (2.377)" I -0.017 (-2.88)' I -0.018 (-0.254) I 0.000 (1.570) I 0.060 (2.661)· I 0.884 (18.21)· I -0.000 (-1.099) I 0.006 (1.607) 

TRE 

0.003 (1.039) I 0.004 (1.025) I 0.134 (1.592) I 0.008 (0.574) I -0.004 (.2.18)·· I 0.587 (0.830) I 0.002 (0.579) I 0.078 (0.488) 

VHF 

0.001 (0.699) I 0.005 (0.713) I -0.003 (-0.058) I 0.001 (4.870)· I 0.040 (0.998) I 0.574 (6.217)* I 0.000 (0.641) I 0.022 (5.510)· 

WAR 

-0.000 (-0.045) I -0.02 (-1.95)"· I 0.089 (0.835) I 0.000 (2.855)· I 0.120 (4.811)· I 0.851 (29.83)' I 0.000 (0.013) I -0.007 (-1.619) 

Wl.0 

0.000 (0.048) I -0.018 (-10.4)· I -0.166 (-3.n)* I 0.001 (3.891)' I 0.190 (3.347)· I 0.309 (3.153)' I -0.00 (-10.86)* I -0.016 (-4.42)· 
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""" .... ",1'1;" ........ "''''nt''' the maximum likelihood estimates z-statistics based on Bojl/er.~/e,,-V\l'ooriric'ae robust standaro ef1O~ in nR,p.n~hA_'I:",_.,1 for the tnll'nwinn 

de:;:crii>edin Section 6.3: 

= ) ; 

+ + 

The , were uncorrelated filtered. is the likelihood function. "denotes statistical sIgmncBI1Ge at while "" and "** denote signiti,oa",C6 at 

reS:DEN:tlv,slv. Results are for the 44 individual stocks. 

a. J 'If I 'IJ I 'h I '14 I l1li I A., I " I '" I f'l I f'l I ... 
AFE 

-0.001 (-0.4111) I -0.02 (-11.64)* I -0.004 (-0.3n) I 0.028 (0.303) I 0.034 (0.432) I 0.000 (2.360)" I 0.131 (1.318) I~~~"I~~~I~~~I~~~I~~~ 
AFX 

0.004 (2.780)· I -0.009 (-1.364) I -0.004 (-0.320) I -0.055 (-0.624) I -0.009 (-0.103) I 0.000 (2.S57)" I 0.1n (4.164)· I 0.619 (7.115)· I 0.000 (0.709) I -0.002 (-2.53)" I -0.001 (-0.181) J 0.003 (0.755) 

AGL 

0.007 (3.097)· I -0.027 (-3.118)· I -0.008 (-0.713) 1 -0.211 (-0.878) I 0.332 (2.173)- I 0.001 (3.652)· I 0.110 (1.440) I 0.049 (O.4n) I -0.011 (-3.076)* I -0.001 (-0.491) I 0.391 (1.048) I -0.253 (-1.318) 

ALT 

-0.001 (-0.621) I -0.019 (-3.309)· I -0.005 (-0.491) I -O.OS9 (-3.540)* I -0.501 (-0.643) I 0.001 (8.087)· I 0.247 (2.589)· I 0.291 (12.97S)· I 0.000 (0.664) I -0.004 (-2.2S)" I -0.011 (-9.302)· I -0.000 (-0.032) 

ANG 

0.001 (0.432) I -0.02 (-1.94)- I -0.020 (-2.07)- I 0.207 (1.82)- I 0.222 (2.578)· I 0.000 (3.08S)· I 0.099 (3.S22)· I 0.807 (16.102)· I 0.001 (0.81S) I 0.000 (0.822) I -0.002 (-0.813) I 0.011 (2.790)· 

ASR 

-0.004 (-0.641) I -0.004 (-1.342) I 0.031 (1.412) I 0.289 (1.483) I -0.188 (-1.251) I 0.007 (2.682)· I 0.083 (0.326) I O.S90 (1.311) I -0.004 (-1.560) I -0.002 (-0.032) I -O.OOS (-0.017) I 0.043 (0.304) 

AVI 

0.000 (0.003) I -0.025 (-2.873)· I 0.016 (0.829) I 0.088 (0.637) I -0.132 (-1.059) 1 0.001 (3.189)· I 0.159 (4.049)· I 0.526 (3.791)· I 0.001 (1.198) I -0.007 (-0.559) I -0.009 (-1.237) I 0.018 (5.414)· 

SAW 

0.000 (0.187) I -0.018 (-2.708)* I -0.005 (-0.530) I 0.089 (0.749) I -0.024 (-0.175) I 0.000 (0.893) I -0.002 (-0.268) I 0.988 (156.90)· I 0.000 (0.134) I -0.001 (-2.15)- I -0.001 (-D.88S) I 0.003 (0.487) 

BVT 

0.003 (1.555) I -0.008 (-0.319) I 0.007 (1.229) I -0.071 (-2.588)· I -0.007 (-0.049) I 0.001 (2.697)· I 0.136 (2.204)- I 0.S63 (4.820)· I -0.000 (-0.004) I 0.000 (0.559) I -0.012 (-3.736)· I -0.010 (-0.343) 
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CHE 

0.050 (3.162)- 0.614 (3.730)- -0.017 (-1.297) 

CRH 

0.354 (2.269)- 0.877 (11.891)-

CTP 

-0.132 (-1.381) 0.526 (5.146)' 

DEL 

0.009 (3.7 -0.151 (-1.539) 0.360 (1.89)'" -0.048 (-2.45)" 

OUR 

-0.005 (-1.333) -0.013 (-1.456) -0.008 (-0.577) 0.445 (2.471)- 0.368 (1.132)'- 0.004 (3.268)' 0.201 (2.089)- 0.280 (1.572) -0.001 (-2.18)" 0.001 (0.751) 0.021 (0.968) 0.009 (0.292) 

ECO 

0.001 (0.616) -0.025 (-4.471)" -0.001 (-0.111) 0.021 (0.196) -0.044 (-0.308) 0.001 (2.689)" 0.121 (2.312)- 0.581 (3.544)" -0.000 (-1.116) -0.001 (-0.922) -0.006 (-1.008) 0.017 (4.056)-

ELH 

0.003 (1.581) -0.021 (-2.739)" 0.001 (0.148) -0.153 (-0.916) -0.028 (-0.218) 0.000 (1.644) 0.098 (2.176)" 0.601 (3.681)- 0.002 (1.188) -0.000 (-0.704) 0.040 (1.260) -0.005 (-0.390) 

FOS 

0.003 (1.85)'" -0.006 (-1.417) 0.014 (1.474) -0.072 (-0.714) 0.192 (2.364)" 0.000 (2.908)" 0.094 (2.051)" 0.754 (10.540)" -0.000 (-0.039) -0.004 (-1.220) 0.005 (0.592) 0.009 (2.400)" 

GMF 

0.004 (1.574) -0.021 (-2.752)" -0.029 (-1.7)'" 0.147 (1.135) 0.068 (0.621) 0.002 (2.359)- 0.068 (1.71)- 0.362 (2.179)" -0.000 (-0.767) -0.011 (-1.318) 0.001 (0.080) 0.008 (0.616) 

HAR 

-0.005 (-1.9)'" -0.004 (-0.631) -0.021 (-1.7)'" 0.521 (3.151)- 0.180 (1.074) 0.000 (2.141)" 0.065 (3.733)" 0.913 (41.736)" -0.001 (-2.18)" -0.001 (-1.019) -0.005 (-0.917) 0.003 (0.659) 

HLH 

0.004 (1.94)'" -0.015 (-2.00)- -0.001 (-0.094) -0.081 (-2.19)" -0.078 (-0.748) 0.000 (1.88)- 0.048 (3.419)" 0.936 (46.447)" 0.000 (0.642) -0.000 (-1.127) -0.004 (-4.096)- 0.005 (1.262) 

HVL 

-0.002 (-0.681) -0.014 (-1.423) -0.014 (-1.202) 0.197 (1.327) 0.094 (0.652) 0.001 (1.85)*- 0.114 (2.787)' 0.626 (4.199)" 0.001 (0.559) -0.002 (-1.447) 0.011 (0.850) -0.002 (-0.120) 

IMP 

0.001 (0.283) -0.017 (-2.20)" -0.036 (-2.42)- 0.196 (1.421) 0.307 (2.426)" 0.003 (7.540)" 0.064 (2.171)" -0.237 (-3.195)" -0.000 (-0.927) -0.009 (-3.159)" 0.031 (2.289)- 0.004 (0.409) 
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JCM 

0.009 (0.450) 0.013 (2.124)- 0.058 (2.723)' 0.074 (0.270) 0.323 (1.395) 0.012 (1.93)- 0.705 (0.656) 0.512 (1.88)- ..0.007 (-2.31)- 0.004 (0.891) 0.013 (0.254) 0.186 (4.353)" 

JNC 

..0.006 (..0.766) 0.008 (0.543) 0.025 (2.086)- ..0.110 (-0.372) ..0.085 (-1.423) 0.016 (1.091) 0.224 (0.959) 0.563 (1.287) ..0.005 (..0.749) 0.010 (2.303)" ..0.005 (-0.063) 0.234 (2.873)' 

LGL 

0.002 (1.231) -0.018 (-7.175)" 0.008 (0.740) 0.188 (3.091)' ..0.056 (0.141) 0.001 (3.700)' 0.139 (3.718)" 0.580 (4.812)' ..0.001 (-6.301)" -0.000 (-0.172) ..0.008 (-1.274) 0.015 (1.980)-

MAF 

0.004 (0.714) 0.000 (0.029) 0.024 (0.849) 0.347 (1.050) 0.208 (0.929) 0.001 (4.821)' 0.171 (0.268) 0.791 (6.563)' ..0.001 (-1.068) 0.001 (0.368) 0.022 (0.785) 0.022 (4.055)' 

MLB 

..0.003 (-1.035) ..0.023 (-3.158)' -0.019 (-1.280) 0.040 (0.270) ..0.33 (-1.66)- 0.003 (2.387)- 0.046 (1.277) 0.569 (4.509)" ..0.000 (-1.96)- 0.001 (0.663) ..0.03 (-1.75)- 0.017 (0.867) 

NED 

0.005 (0.952) ..0.019 (-2.07)-

NPK 

0.004 (1.77)- ..0.011 (-1.631) 0.007 (0.793) ..0.042 (..0.339) ..0.056 (..0.475) 0.000 (1.81)- 0.107 (3.006)' 0.772 (11.613)' 0.000 (1.042) -0.000 (-0.956) 0.001 (0.256) 0.007 (1.152) 

OCE 

0.005 (2.779)' ..0.001 (-0.193) ..0.007 (-0.864) ..0.056 (-0.768) 0.020 (0.134) 0.000 (1.78)- 0.091 (3.587)' 0.789 (13.557)' ..0.000 (-0.002) ..0.001 (-1.7)'" ..0.004 (-2.606)' ..0.02(-1.78)'" 

PAM 

..0.000 (-0.113) ..0.002 (-0.330) ..0.016 (-1.626) 0.110 (1.052) -0.124 (..0.999) 0.000 (1.069) 0.092 (2.823)' 0.815 (13.753)* 0.000 (0.682) -0.001 (-1.278) 0.006 (1.072) ..0.01 (-1.86)-

PIK 

0.002 (1.196) ..0.011 (-1.082) ..0.000 (-0.028) ..0.085 (-0.738) ..0.329 (-3.218)' 0.000 (2.085)- 0.066 (1.88)'" 0.775 (9.438)' ..0.000 (-0.160) ..0.001 (-1.403) 0.007 (1.77)- 0.016 (5.845)' 

PPC 

0.002 (1.400) -0.016 (-2.46)- ..0.001 (-0.136) -0.005 (-0.062) 0.230 (1.997)- 0.001 (3.468)' 0.155 (2.782)" 0.213 (1.817)- 0.000 (0.999) ..0.004 (-2.12)" 0.001 (0.151) ..0.04 (-1.91)-

REM 

-0.004 (-0.816) ..0.002 (-0.191) ..0.014 (-1.305) 0.256 (1.69)- ..0.169 (-3.373)' 0.001 (6.820)' 0.831 (1.111) 0.165 (1.70)'" 0.000 (0.012) ..0.004 (-1.118) ..0.001 (-0.057) 0.014 (3.092)' 

RLO 

0.004 (2.035)" ..0.025 (-3.002)' ..0.002 (-0.179) -0.139 (-1.169) 0.352 (2.487)- 0.000 (1.177) 0.075 (2.293)- 0.862 (20.823)" 0.000 (0.612) ..0.002 (-1.8)'" 0.000 (0.022) -0.007 (-1.336) 
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SAB 

0.003 (1.88)- -0.014 (-1.9)- 0.018 (1.529) 0.025 (0.217) 0.025 (0.188) -0.000 (-3.358)· -0.001 (-0.191) 0.976 (84.859)" 0.000 (1.630) -0.000 (-1.589) 0.006 (2.937)· -0.001 (-0.844) 

SAP 

0.000 (0.204) -0.005 (-0.997) -0.009 (-0.822) 0.106 (0.747) -0.173 (-0.956) 0.000 (1.528) 0.046 (2.045)" 0.922 (18.466)· -0.000 (-0.287) -0.001 (-0.885) 0.003 (0.684) -0.002 (-0.253) 

SBK 

-0.007 (-1.7)-

TBS 

0.003 (1.427) -0.010 (-1.449) 0.001 (0.082) -0.15 (-1.88)- 0.034 (0.346) 0.000 (2.014)" 0.030 (1.94)- 0.905 (22.980)· 0.000 (1.238) 0.000 (0.836) -0.000 (-0.251) 0.002 (0.785) 

TNT 

0.004 (2.115)" -0.022 (-3.177)· -0.007 (-0.672) -0.068 (-0.573) 0.039 (0.373) 0.000 (2.014)" 0.054 (2.220)" 0.867 (13.545)· -0.001 (-0.458) -0.001 (-1.7)'" 0.004 (0.7S0) 0.007 (1.66)-

TRE 

0.005 (1.024) -0.001 (-0.155) 0.008 (1.398) 0.085 (0.347) 0.208 (1.298) 0.008 (5.479)' 0.132 (0.644) 0.599 (3.969)· -0.003 (-0.683) 0.006 (4.535)' 0.001 (0.007) 0.007 (0.066) 

VNF 

-0.002 (-1.054) -0.004 (-0.473) 0.009 (1.060) 0.228 (1.85)- -0.101 (-3.937)" 0.001 (4.366)" 0.019 (0.567) 0.580 (4.369)" 0.001 (0.545) 0.001 (1.084) 0.006 (0.958) 0.027 (7.417)" 

WAR 

-0.000 (-0.116) -0.022 (-2.24)" -0.008 (-1.023) 0.004 (0.086) -0.042 (-0.166) 0.000 (2.104)" 0.119 (4.303)· 0.851 (29.709)· 0.001 (0.715) 0.000 (0.749) -0.010 (-3.620)· -0.014 (-1.092) 

WlO 

0.002 (1.11 -0.288 (-3.842)· 0.342 (2.690)" -0.055 (-2.17)" 
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This J'lnI1IAnt:lilf nlm.q~lnf.q the BDS test statistics for the standardised residual estimates from the 
6.1 to Test and details are the same as in 4B. 

I. Test statistics for I = 

a) Stock ortfollos 
# Portfolio 

1 ALSI 
2 PORT 

Individual stocks 
# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

AFE 
AFX 
AGL 
ALT 
ANG 
ASR 
AVI 

SAW 
BVT 
CHE 

44 WLO 

m=2 

A-

1) model with 

m=5 
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II. Test statistics for 1=1 

a) 

Individual stocks 
# 

iI:! __ , • ..u.. 
m=2 m=3 m=4 m=5 -I 

1 AFE 1.274 (0.166) 1.844 (0.048)'''' 2.183 (0.026)*" 1.806 0.078 
2 AFX 0.867 (0.306) 0.744 (0.426 0.513 (0.560 0.739 0.384 
3 AGL 3.918 (0.000)" 4.647 (0.000)* 5.376 (0.000 " 6.135 0.000 " 
4 ALT -0.533_(0.6641 -0.288 (O.864l 0.131 (0.816 0.247 0.740 
5 ANG 0.315 (0.722) 0.236 (0.762 -0.023 (0.954) -0.182 (0.920) 
6 ASR 0.239 (0.802) 0.457 0.636 0.659 0.522 1.050 0.304) 
7 AVI 2.350 (0.026)"" 1.944 0.052 1.722 0.086 1.657 0.100) 
8 BAW 1.403 (0.150) 1.486 0.126 1.718 0.076 1.783 0.072 
9 BVT 2.901 (0.004)" 3.881 0.000)· 3.826 (0.000 " 4.503 (0.000)" 
10 CHE 0.133(0.834) 0.829 0.370 1.473 (0.126) 1.651 (0.086) 
11 CRH 2.166 0.032 " .. 1.705 0.110 1.443 0.156) 0.913 0.340) 
12 CTP 0.780 (0.376) 1.704 0.070) 1.771 0.066) 1.992 (0.040)·" 
13 DEL 2.36710.014)"* 1.509 0.142) 1.1821 0.248) 1.437 (0.156) 
14 OUR 1.322 (0.214) 2.256 (0.018 *" 2.352 (0.016 "* 2.565 0.014)"" 
15 ECO 1.665 (0.108) 2.633 (0.008)" 3.221 0.002" 3.426 (0.002)" 
16 ELH 2.428 0.024)"- 2.345 (0.024 "" 2.083 0.044 .... 1.965 (0.068) 
17 FOS 3.625 0.002- 3.933 (0.002 * 4.144 0.000" 4.734 0.000" 
18 GMF 1.585~0.088i 1.561 (0.098) 1.891 (0.052) 2.462 (0.014)"" 
19 HAR 2.112 (0.040)"* 2.381 (0.020 ... 2.207 (0.034)"* 1.893 (0.070) 
20 HLH 1.831 0.062) 2.378 (0.016 ". 1.917 0.058) 1.989 0.062) 
21 HVL 3.124 0.002)~ 2.432_ (O.O1~** 2.370(0.022)"· 2.034 10.052) 
22 IMP -0.177 (0.938) 0.313 (0.692) 0.427 0.614) 0.759 0.418) 
23 JCM 0.041 0.936 1.914 (0.090) 2.719 (0.016)·" 2.964 0.006" 
24 JNC 7.262 (0.000)" 8.120 (0.000 " 9.626 O.OOQ)" 11.17510.000)" 
25 LGL 2.90510.014)*" 2.181 (0.040)"* 1.673 (0.106) 2.077 (0.048)·" 
26 MAF 1.312 (0.238 1.519 (0.132) 1.645 (0.072 1.805 0.052 
27 MLB 7.132 (0.000)" 8.399 (0.000 " 8.523 (0.000)" 8.800 0.000" 
28 NED -0.130 0.940) -0.007 0.958) -0.339 (0.794) -0.740 (0.518) 
29 NPK 1.966 0.080) 1.816 (0.094~ 1.686 (0.098) 1.802 (0.072) 
30 OCE 1.178(0.184) 1.926 0.046)"" 2.377 (0.018)*" 2.677 (0.012)*" 
31 PAM 2.955 (0.010)·" 3.954 (0.000)- 4.519 (0.000)- 4.511 (0.000)-
32 PIK 0.755 (0.426i 0.761(0.42~ 0.852 (0.368) 1.101 (0.248) 
33 PPC 0.841 (0.418) 0.276 (0.790) 0.105 (0.890) 0.205 (0.770) 
34 REM -4.597 (0.000 " -4.543 (0.000)· -4.017 (0.000" -3.287 0.002" 
35 RLO 1.289 0.186) 2.185 (0.040)"" 2.583 (0.018)"" 2.473 0.030)"" 
36 SAB 1.989 ( 0.058 2.901 (0.010)"" 3.655 (0.000)- 3.628 0.002)-
37 SAP 2.148 ( 0.042 2.822 0.006)" 3.154 0.004· 3.029 0.004 • 
38 SBK -0.054 0.960 -0.220 0.862) -0.314 0.820) -0.173 (0.940) 
39 TBS 0.931 ( 0.342 0.852 0.368) 0.918 ( 0.318) 0.541 (0.556) 
40 TNT 2.35110.022)"· 1.584 0.116) 1.253 0.212) 1.064 (0.300) 
41 TRE 5.440 (0.000)" 5.655 (0.000)· 5.927 (0.000 " 5.930 0.000" 
42 VNF 1.285 (0.182) 1.951 0.062) 2.093 (0.032)- 2.430 0.022) .... 
43 WAR -0.032 (0.988 -0.026 (0.980) -0.343 (0.820J -0.34310.790) 
44 WLO 2.52110.012)"" 2.94710.0061" 3.671 (0.002)" 4.008 (0.000)" 
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Ill. Test statistics for 1 = 1 

a) 

AFE 
AFX 

3 AGL 
4 ALT 
5 ANG 
6 ASR 
7 AVI 
8 
9 
10 
11 
12 
13 
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This aoo'enClrlx DlresEmts the BDS test statistics for the standardised residual estimates from the 1) model with 
decom,)OsE~d exogenous variables 6.4 to Test and details are the same as in AOllenc1ix 

I. Test statistics for I = 

a) 

Individual stocks 
## -" m 2 m 3 m 4 m 5 
1 AFE 2.078 0.070) 2.466 0.032)** 2.875 (0.018)** 2.421 (0.050 
2 AFX 1.349 0.172) 0.951 (0.316 1.067 (0.260) 1.773 (0.104 
3 AGL 1.419j 0.172J 2.217 (0.044)*" 2.825 (0.026)"" 3.662 (0.016 
4 ALT -0.370 0.766) -0.158 (0.924) -0.046 (0.876) -0.022 (0.902) 
5 ANG 0.088 (0.886) 0.233 (0.778 0.474 0.598) 0.731 (0.516) 
6 ASR 2.132 0.052) 2.552 0.020]*" 2.482 (0.014)** 2.680 (0.006)* 
7 AVI 3.406 (0.004)" 3.906 0.002)* 4.444 (0.002)" 5.734 (0.002)* 
8 BAW 4.478 (0.000)" 4.926 0.000)" 5.621 0.000 " 6.619 0.000 " 
9 BVT 3.085 (0.000)" 4.390 0.000)" 5.142 0.000 " 5.864 0.000 " 
10 CHE 1.790 (0.078) 2.524 0.024" 3.457 0.004 * 4.415 0.000 " 
11 CRH 2.355 0.016 .... 2.038 0.048 " .. 1.617 (0.146) 0.750 0.470 
12 CTP 1.055 (0.238) 2.448 (0.024)"" 2.449 0.030)** 2.677 (0.028)" 
13 DEL 1.753 (0.060) 2.724 ( 0.010 .. " 3.177 0.006" 4.025 0.002" 
14 OUR 2.036 0.046 .... 2.522 ( 0.028 "" 2.755 0.012 *" 3.401 0.008 " 
15 ECO 2.010 0.044 " .. 3.867 0.000 " 5.380 0.000" 6.933 0.000 .. 
16 ELH 3.882 0.002)" 4.350 0.000* 4.771 0.000)" 5.041 0.000 " 
17 FOS 5.458 (0.000)" 5.034 (0.000)" 6.228 (0.000)" 8.267 0.000" 
18 GMF 2.797 (0.010)*" 2.448 0.034 *" 2.737 0.020 "" 3.540 0.014 ". 
19 HAR 2.075 0.056) 2.376 0.044 ** 2.682 (0.030)"" 2.541 (0.040 ** 
20 HLH 1.132 0.262) 2.396 0.032 ** 2.322 (0.046)"" 2.456 (0.050) 
21 HVL 3.763 ( 0.000)" 3.127 0.006)" 3.386 (0.004)" 3.063 (0.010)** 
22 IMP 0.777 (0.398) 1.709 (0.106) 1.928 0.086) 2.483 (0.048)** 
23 JCM 3.335 (0.000)" 6.313 (0.000)" 7.267 0.000)" 7.929 0.000" 
24 JNC 10.963 (O.OOO)" 13.481 0.000)" 16.194 (0.000)" 19.113 (O.OOO)" 
25 LGL 3.174 (0.006)" 3.202 (0.002)" 3.613 (0.000)" 5.154 (0.000)" 
26 MAF 2.132 (0.040)"" 1.722 (0.096) 1.664 0.128) 1.829 (0.106 
27 MLB 7.209 (0.000)" 8.391 (O.OOO " 8.631jO.000)" 9.313 (O.OOOJ" 
28 NED -0.589 (0.574) -0.219 (0.838) -0.778 (0.458) -1.057 (0.316) 
29 NPK 3.187 (0.000)" 3.317 (0.002 " 3.213 (0.010)"" 4.099 (0.000)" 
30 OCE 1.418 (0.130) 2.948 0.006)" 3.869_tO.002}" 4.737 {O.OOO]* 
31 PAM 1.900 (0.066) 2.876 (0.004)" 3.120 (0.006)* 0.012 "" 
32 PIK 2.007 0.042)"" 1.759 (0.078) 1.575 (0.122) (0.092) 
33 PPC 1.134 (0.246) 0.578 (0.524) 0.871 (0.378) (0.252) 
34 REM -3.547 0.000)" -3.863 (0.000)* -3.509 (0.002)" (0.014) .... 
35 RlO 3.097 (0.004)" 4.137 0.000)" 4.518 (0.000)" 4.519 (0.000)" 
36 SAB 3.272 0.004)" 4.254 0.000)" 5.132 O.OOO}" 5.453 0 /mn\" 

37 SAP 2.349 (0.048)** 3.048 (0.010)"" 3.900 (0.002)" 4.171 (0.004)" 
38 SBK 0.198 (0.784) 0.208 (0.804) 0.016 (0.928) 0.060 (0.886) 
39 TBS 1.455 (0.122) 0.912 (0.350) 1.145 (0.254) 0.580 (0.586) 
40 TNT 2.696 0.018)"· 3.080 (0.010 "" 3.221 (0.008)" 3.404 0.012)'''' 
41 TRE 6.250(0.000)" 6.499 (0.000)" 6.951 0.000)" 6.969 0.000)" 
42 VNF 1.755 (0.068) 2.607 (0.016)"" 2.927 (0.020)*" 2.660 (0.032)"" 
43 WAR 0.369 0.654) 0.663 (0.476) 0.448 (0.608) 0.229 (0.740 
44 WlO 3.712 (0.000)" 4.616 (0.000)" 6.215 (0.000)" 7.339 (0.000)" 
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II. Test statistics for I :::: 1 

Individual stocks 
# 

2 
3 
4 
5 

7 

9 BVT 
10 CHE 
11 CRH 
12 CTP 
13 DEL 
14 DUR 
15 ECO 
16 ELH 
17 FOS 
18 GMF 
19 HAR 
20 HLH 
21 HVL 
22 IMP 
23 JCM 
24 JNC 
25 LGL 
26 MAF 
27 MLB 
28 NED 
29 NPK 
30 OCE 
31 PAM 
32 PIK 
33 PP 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

A-
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HI. Test statistics for I == 1 

Individual stocks 
# 

9 
10 
11 
12 
13 
14 
15 

17 
18 
19 
20 
21 
22 
23 
24 

A-
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