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Abstract

This study investigates the controversial chickens-eggs dilemma and empirically performs statistical tests to
examine if there exists a causality between them. Granger and Hsiao tests are applied to both level and
stationary variables to identify the lead-lag relationships. Each of these test is found to have the robust
result where the causality runs from eggs to chickens; in addition, the explanatory power of one variable in
variations of the other appears to remain time invariant. The outcome is proved to be valid as the hypothesis

test for no structural change in their relationship fails to be rejected.
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Figure 2.1. Transition(1961-2010)
Table 2.1. Basic Statistics
C E
Mean 32.418 5727.323
Median 33.000 5630.500
Maximum 61.000 10300.000
Minimum 4.487 864.000
Std. Dev. 18.662 3188.456
Skewness —0.057 —0.096
Kurtosis 1.454 1.561
Jarque-Bera 5.006 4.390
Probability 0.082 0.111
Observations 50 50
AR S7AE ALen, $e AL £EAA Aol AUHES Sk HUg TEw. T oas
o 714 oIt} A ATl V7o) 1 AR o ARk, A B17IKo] FO
| AEA ol ©71H ksl o3t FFFol ARl WAlE ] o] & A ASHE AAoA F7PEF &4
$7h Tk E@ D] AEEE Bol B8] 2718 SN FH%nA S 474 BAE
Bolz] 9= Ado] 9t} (Hendry, 1986). Figure 2.12 A17|7F ¢ F W4 Fol2 Wr|Foz =
SAAE MR AR A o2 REF Sk FAT 93 HelETh
Y7 ANHE)T B 5(C) AR 712FAES W Table 2.10] ok vls} Zo] e} mT) 2
o} 5% vt 1l REE s, PEo| e Anst ATREUCE SU REE 2t 4Tl 93
Helrk & Jarque-Bera A2 B 7AF7MdS FoaE 5%l = 71484 AT 10%1A
T 717 A7 AAA el et
AeA AAA AR et Y AlAgre] X9 nefghE oS st fFsiA 7logthd Y&
XE Agsitta o 8L ot 3T RF o ZATIT}
Y; :Boﬂ‘ZﬂiY}fi"‘Zant—j + vit, (2.1)
i=1 j=1
Xt =1 + Z’YiXt—i + Z(sjn—j + va, (2.2)
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Table 2.2. Test: E — C

L = no.of lags F-statistic p-value R? of the regression
1 2.690 0.108 0.981
2 1.140 0.330 0.980
3 3.120 0.037 0.981
4 2.650 0.048 0.980

Table 2.3. Test: C — E

L = no.of lags F-statistic p-value R? of the regression
1 2.550 0.117 0.991
2 1.630 0.209 0.990
3 1.010 0.398 0.990
4 0.636 0.640 0.989

A7 v T v AFBATE Qe BAFEE A, t= 717 E a9} jE AAE UERATE 4] (2.1)0
A Sa; #0003 4 (22)14 Y6, = 098 X vl Az 4953 ez 4 (21014
Sa; = 0013 4] (22)14 6, £ 008 Y - X AsppAsl 4AEeh wlebd W4 Ot 7 %
7 X5k Yo C7) B2 ARSIC — B)ol oA C7F BE AREA GRrHC - )= 7157}
4L 747‘4‘6]-71] Huo ko] F AA T AXH(X — V) FA siFHT). Table 2.28} Table 2.32 H¥
27 T g 2FAAAA AR AIAE Qodith 22 A o RE A3 Table 2.29] F¢ AlAt
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Table 2.4. Hsiao tests for level variables

lag FPE of C? FPE of EP lag FPE of E° FPE of Cd
1 0.055703* 0.056969 1 6.488593* 6.754083*
2 0.057950 0.060144 2 6.979809 7.167145
3 0.061501 0.059764 3 7.304974 7.602912
4 0.065025 0.062827 4 7.592440 8.050535
5 0.067638 0.061584 5 7.875069 8.362396
6 0.071679 0.065512 6 8.308161 9.022621
7 0.074585 0.070371 7 8.689320 9.660389
8 0.079869 0.075414 8 9.126854 9.972573
9 0.078261 0.062467 9 9.316812 10.56502
10 0.079475 0.056710 10 9.665525 10.64355
11 0.085243 0.058243 11 10.37309 10.53725
12 0.091990 0.058873 12 11.12756 9.988064
13 0.095612 0.059239 13 11.58046 8.929919
14 0.088783 0.050634 14 12.47145 10.57817
15 0.091208 0.019479* 15 13.16924 12.47935
16 0.098656 0.022444 16 14.05290 15.91097
17 0.106522 17 15.18636

18 0.115920 18 17.07410

19 0.126700 19 19.33967

* demotes the minimum FPE
a. C = f(Ci—3); b. C=f(Cio1,E4—4); ¢ E=f(Fi—s); d. E= f(E4—1,Cs—3)
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Figure 2.2. Test for structural change
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Table 3.1. Test A

level difference
lag none constant, trend  constant lag none constant, trend constant
c 0 2.4553 —2.2770 —0.3010 0 —6.5187*** —7.8339%** —7.9221***
(0.9961) (0.4380) (0.9171) (0.0000) (0.0000) (0.0000)
) 0 3.4106 —2.3397 —0.5402 0  —5.0401*** —6.7172%** —6.7761%**
(0.9997) (0.4056) (0.8740) (0.0000) (0.0000) (0.0000)
Table 3.2. Test P
level difference
none constant, trend constant none constant, trend constant
2.6053 —2.2570 —0.2252 —6.5867*** —7.8339%** —7.9221%**
(0.9973) (0.4486) (0.9280) (0.0000) (0.0000) (0.0000)
B 3.2506 —2.3690 —0.5279 —5.0380%** —7.2561%** —7.1993***
(0.9996) (0.3907) (0.8766) (0.0000) (0.0000) (0.0000)
Table 3.3. Lag selection
lag LogL, LR FPE AIC SC HQ
0 —549.533 NA 88984162 23.9797 24.0592 24.0095
1 —428.729 225.8524* 554519.3* 18.9012* 19.1398* 18.9906*
2 —427.661 1.9033 630772.5 19.0287 19.4263 19.1777
3 —423.841 6.4775 637662.3 19.0366 19.5931 19.2450
4 —422.382 2.3464 716059.2 19.1471 19.8626 19.4151

A3 AR} olF T FAR HAE AR HQen, Granger A4 HpEo] FARE HA got
oF fr&5lth (Granger, 1986). A= 44 A 93 ADF A% (Test A)S AAleh A4 A&
= AIC(Akaike information criterion)®?} SC(Schwarz criterion)®]] =4 3}o] 243t} Ng&t Perron
(1995)2 A7} 1% o mae) shFol sk AW Aol gasnz wad] 238 vpAT A
A AG FAACE ROAT A AR B A BaAAE a59A P4 AdALt. 2L
N4 B, 440 2A EW, E 0T Y 9 A P 2R ASe] 295 Table 3.1} 2ok

kO sk, * x x2 2427} 10%, 5%, 1% FoFFoA FAZLE Fogs 53, ( ) - WT-/]D—:]"EO]
O RE HeE weze] 2AUthe ARIEE 7125 RaH, 1 AR T §4E 1%0I4] Aa

de] FEEE AoZ Yeht 13 AEHSE 48 & = ) olF By 3 ;7}; Phillips<}+
Perron (1988)2] AW (Test P)S AFE-319.2 ™ Table 3.2042} Zro] ADF HAAFE FAd3 o)
F 8% o B1A FIBL ik G A 14 ALeSES A23D o B

HATE AHEEt] H% < #A83= Johanseny} Juselius (1990)—4 A7E AAlgt}. Johansen
782 Engle-Granger 7']7(4-‘4”_‘ 2] 239 ofd Wit FEUFE ASHE 22 wAE A3E
FA% BN olAE FAHL FARAT (Cheng, 1999), W 2R Bl ok AT
< H At} (Cheung™} Lai, 1993). WE|A}7|3] AR F F4 ) Table 3.39] LR(sequential modified LR

o

ol o [J ol o

test statistic), FPE, AIC, SC &= HQ(Hannan-Quinn) & 2742 A|xE 12 Foith, 338E 7
ol 571417k oH o] SAFS A 52 Table 3.4014 AICS} SC7} 38 2E 793
A AR A A, 3 48 AALD del FAVF A1 4TS 2E A28 AR

A3} Table 3.58F Z+o] Trace E7:]] 23l ME(maximum eigenvalue)$A| %2 2% 5%2F 1% AAZE
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Table 3.4. Model selection

407

Selected(0.05 level) Number of Cointegration Relations by Model

Data Trend None None Linear Linear Quadratic
Test Type No Intercept Intercept Intercept Intercept Intercept
No Trend No Trend Trend Trend Trend
Trace 2 1 0 0 0
Max-Eig 0 0 0 0 0
Critical values based on Mackinnon-Haug-Michelis(1999)
Information Criteria by Rank and Model
Data Trend None None Linear Linear Quadratic
Rank or No Intercept Intercept Intercept Intercept Intercept
No. of CEs No Trend No Trend Trend Trend Trend
Log Likelihood by Rank (rows) and Model (columns)
0 —455.571 —455.571 —448.291 —448.291 —448.184
—450.984 —448.120 —444.939 —442.905 —442.904
2 —448.476 —444.770 —444.770 —441.095 —441.095
Akaike Information Criteria by Rank (rows) and Model (columns)
0 19.1488 19.1488 18.9288 18.9288 19.0076
19.1243 19.0467 18.9558 18.9127* 18.9543
2 19.1865 19.1154 19.1154 19.0456 19.0456
Schwarz Criteria by Rank (rows) and Model (columns)
0 19.3047 19.3047 19.1627* 19.1627* 19.3195
19.4362 19.3975 19.3456 19.3415 19.4221
2 19.6543 19.6612 19.6612 19.6694 19.6694
Table 3.5. Trace and ME tests
rank  eigenvalue Trace ME
5% 1% Trace statistic 5% 1% Max-Eigen statistic
r=0 0.2010 25.8721  31.1539 14.3922 19.3870  23.9753 10.7722
r<1 0.0726 12.5180 16.5539 3.6200 12.5180 16.5539 3.6200

AE AT EATA e Aoz AAHY, 47 Rl 273 A S Sttt (Corbaest
Quliaris, 1988).

Zy = (1, 22¢) 7F A A 0]
ehd 4 9lc

it | | a1 + wi1,1 Wi2,1 Z1,t—1
22t asz w21,1 W22,1 Z2,t—1

A (3.1)00A 213} 22 ZhellE w22 BA7F 4H A

Kl
ol
44
Me
Hel
(i

olWlzk ME| 471817 7ol s FuErhe okt ol
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Ww21,p W22,p 22 t—p V2t

Wi1,p w127p1| |:Zl,t—p

v“] . (3.0)
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fol AR A= A (3.1)9 21 WAl 227F EAGHA o= Aol =4 BAE 4 (3.1)9 22 W
Aol zio] SASHA e ABFolth. Wb Aol EAle 4 (3.1)9] AZIFF AsEe] 002k
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Table 3.6. Test for lead-lag relationships

Null lag 1 lag 2 lag 3 lag 4
Hypothesis F-stat p-value F-stat  p-value F-stat p-value F-stat p-value
C-»E 2.5542  0.1169 1.6256  0.2087 1.0101 0.3983 0.6357 0.6403
E-»C 2.6870  0.1080 1.1369 0.3303 3.1201**  0.0365 2.6558**  0.0481

Table 3.7. Hsiao tests for stationary variables

lag FPE of AC? FPE of AEY lag FPE of AE® FPE of AC4
1 0.056396* 0.059165 1 6.812205* 7.025177*
2 0.059902 0.060177 2 7.131915 7.388967
3 0.06349 0.064136 3 7.437506 7.798026
4 0.066182 0.06594 4 7.734987 8.115309
5 0.070038 0.069409 5 8.197527 8.78391

6 0.072793 0.071741 6 8.64858 9.462113
7 0.077916 0.077038 7 9.169697 9.908164
8 0.075982 0.073491 8 9.188836 10.30939

9 0.077322 0.062642 9 9.653996 10.52832
10 0.083015 0.063585 10 10.39388 10.56646
11 0.089561 0.070196 11 11.08963 11.39047
12 0.093633 0.076948 12 11.71149 12.71961
13 0.08731 0.084865 13 12.69075 10.64854
14 0.091977 0.071675 14 13.74076 13.47098
15 0.098815 0.034939* 15 15.0886 12.7961

16 0.10668 16 16.25992

17 0.112835 17 17.86673

18 0.120482 18 19.99627

19 0.137303 19 22.11246

* demotes the minimum FPE
a. AC = f(AC¢—;); b. AC = f(ACt—1,AE;_;); ¢. AE= f(AFE;—;); d. AE = f(AE_1,AC:—;)
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