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3 SIS

PR R RA LR, AP VR0 AE 3 OCHE, Scheines $ HHAEMBE £( - ) SRR PEBERAN o,
MR TEAS AT, KIS M S A0 S MM S — B0, AT Fisher-Z 1036

1 EX 1 + "xno
H(ramor T) = 2(T = Ny = 3) m(_nmﬂ (3)
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(b) AEAAE € THIK, Belinl it Ak BR o BRI, T PSR4 BB Fisher- 7 510K 10 W7k
(power) , HJRCSHCHRAE O A, H i, JE265 Hy (RID) (RME o V0070005 ) 52 A Bk S0
KRBT T B RPN 3k >,
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Table 1 Test power of model (7) in causality identity simulations (1)

PR 50 100 150 200 250
WG ()
1 0.992 1 1 1 1
1.5 0.792 0. 881 0.919 0.953 0.973
2 0. 521 0. 505 0.516 0. 504 0. 525
2.5 0. 344 0.278 0.224 0. 198 0.172
3 0.273 0.17 0.11 0. 082 0. 059
3.5 0.229 0.12 0. 067 0. 04 0. 029
< 0. 205 0. 093 0. 044 0. 026 0. 015

Wy AREBLERE B =1, By=-1, 0 (A) =1, o (B) =11, HHEEMAERRE 9 H 1, 1.5, 2, 2.5, 3, 3.5, 4, EHAARY
50, 100, 150, 200, 250 T statal 1 ZR{FEHEA 10000 YAS BN A045 5L BTk H 0. 05,

TER 1, X p=1 KRS 5FS5REHR, DAG FEfEREA R Jy 50 X% M 1% 3 Shal i1k
99.2% , WA, KINTIACRHE T M, BRSPS B HE, Rk, XYM AR eEfE 1.5 b
i, KW IAARAR, HARHAA B U ARSI R, SRALESIER D, Y52 TR0 bR 22 5 )
H Fisher-Z #3075 2 1 R SR R HAATEE, JUBURASERAMERIR K, BIVKE S BRATAE S 10 PR B 2
YN AN, SEBR b, MIRZETRITAARAE 22 ARHT, PUIRAE SARN T U A AR N, B 280 I
i, FEARGETRHE LIS AR R 3, AT U IR A R AR R SRS 28 TR 4 e R AR 2
B S AR I DAL AR B Z
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RK2OWERT B =B,=1.5 o, =0,=1.5 WIIILR, XER2, FTLLEHR, FoHMmE, W
PUN R 0 Dk i 1K, B AR I iR e

F2 HEE (7) WERIRIETHBEIUL R (2)
Table 2 Test power of model (7) in causality identity simulations (2)

dilgies 50 100 | 150 | 200 | 250 Sk 50 100 | 150 | 200 | 250
Mg P i ey
- Bi=1.5, B,=15 7 o (A) =15, 0 (B) =15
1 1 1 1 1 1 1 1 1 1 1 1
1.5 0.992 | 1 1 1 1 L5 0.992 | 1 1 1 1
2 0.891 | 0.961 | 0.987 | 0.994 | 0.997 2 0.884 | 0.960 | 0.985 | 0.993 | 0.998
2.5 0.697 | 0.759 | 0.805 | 0.847 | 0.872 2.5 0.693 | 0.767 | 0.810 | 0.844 | 0.868
3 0.510 | 0.520 | 0.524 | 0.517 | 0.516 3 0.522 | 0.508 | 0.520 | 0.525 | 0.510
3.5 0.393 | 0.328 | 0.306 | 0.275 | 0.247 3.5 0.397 | 0.342 | 0.305 | 0.272 | 0.248
4 0.322 | 0.230 | 0.174 | 0.149 | 0.118 4 0.323 | 0.237 | 0.181 | 0. 144 | 0. 115

TE: ARRAMBEMIRE n O 1, 1.5, 2, 2.5, 3, 3.5, 4, FEREARLKHR 50, 100, 150, 200, 250 F ] statal 1 #4545 421
10000 XA FIGEEHL, BRI KTER 0. 05,

WAL, By Byy o(A), o(B) il o(C) FifliikifE SR LA, bl A b s 7258, .
B, Wt Githt, B\ By o(A), o(B) MK, o(C) BN, ¢ it EM K, RWFIEERNES
SR, MRS, B (7) BB BARA D), Gl R XM, B AR B, . B, I M
NI (7)) Ji s i) IR G5 AR 748 B AR I,

40 |
20 -

tGEHIHE
T

20f e
-40 t 1 1 L 1
15 -10 =5 0 2
zl  Fisher-Z%5 i1 (H
vl e tv2
K5 MR G5 Fisher-Z G835 F

Fig. 5 Scatter of the t statistics and the Fisher-Z statistics

BSsH, wl, w2 2002 B, . B, TR L SRR « St (Eh W gh), «1 (M) 23 1B
i) Fisher-Z et (H, Bit 35 THBIERLEI N, B S Bon, BMERBLMA T « Gt dgxiE s
Fisher-Z Giit BAFEIEM KK R, ,
2) E3[( (c). (d)/(e))] BBMKIBORM Y —LBRAGRACT B, B3 (d)/(e) BRI
EUT
A={u;} ,u~N(0,0(A)I),i=1,2,-
C=By +B,A+n,v,v ~N(0,I) (9)
B =By, +B,C+n,w,w ~N(0,I)
& 3 (c) ﬁﬂlﬁ%ﬁﬂ?
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C={u,} ,u~N(0,0(C)I),i=1,2,
A=B,,+B,C+nv,v ~N(0,I) (10)
B=By,+B,C+n,w,w ~N(0,I)
ERL3 PR ISR SRR SRS RECR 0,
TERA . R AREE (9) A,
] cov(A,B)  var(A+B)-var(A) -var(B)
_LBB,+1) o (A) T4y +m, -0 (A)* ;[ (B0 (A)) 47 ] -m)
2/o (A (B [Byo(A) 17 +n] | +n])
_ BiBo” (A) 1
o (M) (B [Bo(A) T4t ] +m2) J 772 } ’
ﬁZM)ﬁB (A)
AR RS R 7y S T
- o(A) B | i rBC:BZ (T(C) 3
Bio*(A) +n; / (Chm//
B (A) U(C)
PNTIEEER
/ Y o
BTQ(A) BﬂT(C) B(ﬁ(A) ,0(C)) Blo*(A)
= Ta (11)
Wl (11) FRAR (4): BE) 1y, o= (rap—raerse)/ (1= /1=1% ) =0,
TR B (10) .
- cov(A,B) :Var(A+B)—Val‘(A)—var(AB)
" Svar(A) var(B) 2/var(A) var(B)
: BiB.0°(C)
V(B (C)+n}) (Bio™(C) +73) J [”(ﬁ 7, j)
MC) ,0(C)
T AR BERE R TR e 23 SR
o
b B S L
O'(C) ,0(C)
ENIEEER
Tap =TacTpe > PNI] T c=00 1El"Ié‘o (12)

AN SO A

X PTG B0 0 Fisher~7 Gt IGSEPRIGIKY:, 2 3 Sk Py MR AL 7R
a=0. 05 HJ SLFRAE I8 /K S B0 25 IR

F3 R (9) AAED (10) HWERIRFIQIETIBAEIER (1)
Table 3 Test power of model (9) and (10) in causality identity simulations (1)

BeA At BeA e
L 50 100 150 200 250 e : 50 100 150 200 250
W P B Ji 5 i i
=1 iR (9) 7 =72 R (10)
1 0.172 [ 0.048 | 0.017 | 0.004 | 0. 002 1 0.180 [ 0.048 | 0.016 | 0.005 | 0.002
1.5 0.170 [ 0.052 | 0.017 | 0.006 | 0.002 1.5 0.175 [ 0.048 | 0.015 | 0.006 | 0.002
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g3k
it 50 100 150 200 250 g 50 100 150 200 250
W P i B P iR

2 0.178 | 0.050 | 0.016 | 0.006 | 0.001 2 0.179 | 0.051 | 0.014 | 0.006 | 0.002
2:5 0.187 | 0.050 | 0.015 | 0.004 | 0. 002 2.5 0.172 | 0.053 | 0.015 | 0.005 | 0.002

3 0.174 1 0.049 | 0.018 | 0.005 | 0.001 3 0.174 1 0.051 | 0.017 | 0.006 | 0.002
3.5 0.175 |1 0.052 | 0.017 | 0.005 | 0. 001 3.8 0.183 | 0.049 | 0.018 | 0. 005 | 0.002

4 0. 180 | 0.052 | 0.017 | 0.005 | 0. 001 4 0.172 | 0.047 | 0.014 | 0. 004 | 0.002

T ARREICBOEMR (9) AR (10) W By =0.7, B =13, B,=1.7. By=1.1, a(A)=1 (BW9) . o(C)=1 (M 10) B,
OP BN SRIE m, =m, =1, 1.5, 20 2.5, 3, 3.5, 4 I, fEREAAE R 50, 100, 150, 200, 250 F JH statal | H 4408 10000 Vi85
MR,

LR 3 R ABIAS S, Fisher-Z GEbHRX BRI S bR 1 K 3 — 8, (EREA AR A T
150 HYRGOL T, Fisher-Z Ge it i R ELAT Al 3 4 00 SEBRAG IR /K 7 5 RIS SR R, fERRAR 2 f
9100 I, SERRFIGKE- 58 AR IR KF a=0. 05 FeAs—3,

Fda B (9) B (10) MRS TIFIEBER (2)
Table 4 Test power of model (9) and (10) in causality identity simulations (2)

HeA L FEA A it

- 50 100 | 150 | 200 | 250 R 50 100 | 150 | 200 | 250
ul M =1 ul =2
1 0.177 | 0.049 | 0.015 | 0.006 | 0.002 1 0.177 | 0.051 | 0.016 | 0. 005 | 0.002
1.5 0.168 | 0.047 | 0.016 | 0.006 | 0.002 1.5 0.172 | 0.050 | 0.016 | 0.005 | 0.001
2 0.177 | 0.050 | 0.015 | 0.006 | 0. 002 2 0.175 1 0.052 | 0.016 | 0.005 | 0.002
2.5 0.181 | 0.050 | 0.016 | 0.005 | 0.002 2.5 0.176 | 0.051 | 0.015 | 0. 004 | 0.002
3 0.172 | 0.052 | 0.017 | 0.005 | 0.002 3 0.176 | 0.049 | 0.017 | 0.005 | 0.002
3.5 0.182 | 0.049 | 0.015 | 0.005 | 0.002 ' 3.5 0.179 | 0.051 | 0.015 | 0.004 | 0.002
4 0.178 | 0.050 | 0.015 | 0.005 | 0.002 4 0.171 | 0.052 | 0.017 | 0.005 | 0.002
ul =3 Ul M =4
1 0.177 | 0.049 | 0.015 | 0.006 | 0.002 1 0.167 | 0.055 | 0.014 | 0.005 | 0.002
1.5 0.168 | 0.047 | 0.016 | 0.006 | 0. 002 1.5 0.171 | 0.052 | 0.015 | 0. 004 | 0.001
2 0.177 | 0.050 | 0.015 | 0.006 | 0. 002 2 0.181 | 0.048 | 0.016 | 0.005 | 0.002
2.5 0.181 | 0.050 | 0.016 | 0.005 | 0.002 2.5 0.174 | 0.050 | 0.019 | 0.005 | 0.002
3 0.172 | 0.052 | 0.017 | 0.005 | 0. 002 3 0.171 | 0.052 | 0.015 | 0.005 | 0.002
3.5 0.182 | 0.049 | 0.015 | 0.005 | 0.002 3.5 0.181 [ 0.053 | 0.013 | 0.005 | 0.002
4 0.178 | 0.050 | 0.015 | 0.005 | 0. 002 4 0.165 | 0.048 | 0.015 | 0.006 | 0.002

e ST (9) AT (10) AHA BN IIFRIAT, AR EIEI (9) BRI A SR AT,

R A RAFAMBEE AL, n, Fog, BEHAAWBIUGER , L3, R4 AL, BA (9) Fkin
(10) TEBRGEFEAE T AL BRI IR T OB R e, MR 588 B X S BAG B /K LT T, ASE 3 3 i
WA TR, PRI n, B g, FERL I APEASCR AR P I R AR, AT R B R B8 S I R A |
WP BRI R/ N0 R /A 8 ) A, 30 H A L i,

5 s

TELFFAUR, DAG Jrvk AT F 2R M SVAR SREE &6, LA AT AR i M 454 36 R, A
SCEH 1 RWIH DAG J5 43T SVAR AR h A5 B 4 I A5 A0 SC ZR AR R, AR ST IR 0T wold BSR4 () 07 i — 2
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2, M1 (a) MMERE SRR RTUBE], DAG H kol Bttt wold FSEEHERT MM, DAG
RSB RG FE A B 6 PR SR 6 R0 J Markov RIS AR A0 R SR S S 4%, HUBIE FOME O R D— 43 ) =
TIE T B9 AFASVESIT , 3R A iR 2 18] USROG R ADHT ARG, T8 0k 2 16 S I SR 40 P 5 43 A )
AR SR IRIR G AR I 200 5 40 DRI SR8 L 1 D, RSO 1 2 A DAG 7 Hly T EL A 148 7 5 300 1 R A
LR EIANME— (WIS, DNSE AT 40 BE SR BT AR DAG 77 B i — Ak

BeAh, ARSCHEFET DAG J7 Tl 3 thAE B2 [a) Y AR G540 ) ISR, BRI, 5/ IVREAR T, K
HRAFISLVERY Fisher-7 GEbHRXHRAIE 3 (b) HA S BS540 R B 18, B e S B e s T
WRRTSRIE, dnge 2 BE—ATHR, RIVEAEREA LN S0 B LT XA 80 (A6 B T B8 B F 1, T
VU3 (e) . (d)/(e) ] MFRSEERMBIR X GEH, KoK 0O TS | ZERIm 2 1 52
MOTOLT WP b ik S R SR AR B TR TS, AEREAR AR R 100 I, SRR IR K 58 5 IR Bk -
=0.05 HA—F, TMHFEARRE/NT 100 B, BRI KF AR, Hil, Hx 5@ i i1 DAG J7 ¥k
HUATF =S

1) TSR P — B AL e PR R . Markov PRISRE S 1 PR SR A SIE 4| T 33 B S B R 73 2 il
PRGN ESe 8 . M), PRIAE ST SCBR ), S BOK SRS A A JCHE A R T RE il |
DAG J5 LR HEBR AN TE R Z540 it A

2) AESEBROFTE A, WETEN BT S 2 AR S B A48 SR X A T 45 S AT 4 BT, (EEEIURE 9 AR
Bootstrap J5 XMt tH 2k AR BEAT H RERCR 04T

3) FIREERIKF BT FEARS R T 100 A AELRIE S BRARI0 KT K50 0. 05, PR s
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ST LA T OB K ISIERESE (1], Geil o

Theory of Causality Structure Identifying Based on DAG Methods and Efficiency Research

Nie Siyue', Liu Weigi®, Li Menghua’
1. Institute of management and Decision, Shanxi University, Taiyuan 030006, China;
2. Faculty of Finance & Banking, Shanxi University of Finance and Economics, Taiyuan 030006, China;
3. Faculty of Finance &Banking, Shanxi University of Finance and Economics, Taiyuan 030006, China.

Abstract; Structural analysis is one of the four main tasks in macro- economic analysis, and the causal structure
inferring has always been important content of structural analysis. This article systematically illustrated the
principles of the directed acyclic graph ( DAG) method based on causal structure analysis, and had a detailed
analysis of the PC cause search algorithm. This article also studied the efficiency of the DAG method, that is,
under linear model with Normal Errors assumptions in the three situations of D-separation, we simulated the real
testing size and testing power of the conditional independence hypothesis test using Fisher-z Statistics with a Monte
Carlo method. At last, some suggestions are given on the applications of the DAG method.

Key words: Directed Acyclic Graph (DAG) ; Conditional Independence; Testing Size; Testing Power
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