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B SRR L NHEF2 T,

Mt A X, __ p(A|B)p(B)
p(BJA) = o(A)
P(A|B) ZIIJ’(B|§> *P(A) / P(B)
=@ © PO

= MR L * Z IS &R

IN EVEE P(B) :Zj P(B|A) * 4;




E B EL NHEF2 T,

IRy 8 Y N P(D|T) :Pg’g)) « P(D) =fl R Ht * EIbHE %

BX— L+ 5t mx X MigE SR EFEA UG, &REME. BED
BARIE, EETEX T4 R,

¥ ZHE . P(T|D) = 73%

f£¥MEE:  PD) = 1/700

PT) ZP(T | D) (BmErin EMmEEE) faP(T | ~D) (FEZ TN
RIREE, RRE) M hATFHAE. 40 F o a9 A R 44 12%

P(T) = %; P(T|D) * D; = (73%) X (1/700) + (12%) X (699/700) ~ 12.1%

4er %
) 423 - P(D|T):17;’1% < (1/700) ~ 1/116

A fa] -89 Wb Ay M 26 F . DT
MNERABEER, WEBEPT D) ACAkERFEEMENGE, ARERT @ ;
mPD|T) R B EIXALENLERRFEEROME, ARRARTm (XA XKEEE) o

@ ¥ @4 3% EaTEFRR
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R MR HARLE S B R

£ F & [/ (Court order)
& (#E) 1'1\i7parents?}&/£, %ﬂ%b{u%ﬁif JVFEJ T

AT E o C (Captain)

NGBS

J” "Tﬁfrﬂ 2 AL Ay ﬁ%ii L 0F S e s L A B (Riflemen)

/\ F]'] J‘ﬁﬁjﬂ;ﬁl‘@%j—

F R B 69 37 2k 77 w1 AR AR 13]%«?5 oy B R D (Death)

B 2 &L | ZAATH AE R B

R (B RAEE]) b (KRG Iutik [ SIREERT AR
C: BEETAZTREIPEL

%)%Q,mﬁ%) T fe 18 1 ﬁkﬂﬁﬁﬁ‘\%&ﬂ‘ﬁk«mo A T EARZTL i

AE (B RAIA) 0 KBPWFK/EGRH. Fa? B B: LEBET A4

B2 FH? D: sEHILAE ST

RS2 5] . R ELHERT, FekF ]
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MONTY HALL PROBLEM (=779 #)

B —ANHERTE, AZHIT 2. 3o —RBITEEAAE, LA HITE L0
Fo REFE—IT, thdel5, THEARGFINAHII2RIEZEAAE, REEIT
F— ﬁ&ﬁﬁﬁm(%%%ﬁmﬁ&ﬁﬁ MAAEXFHHFPENITIF—8) - BEXLE
FAITHT=E=51T (NEAF) , XIRETRBEFNIT (MI1BE2) sHIRA F]G?

ou%

1. EHAWGT AT RIS RIZTR A FHraD?

2v ERFANIT A E LIRS ?

3. B2 B Ak EI S T IAANE AT R RRAENER SR LS )?

¥ 84457 SR TREARAA
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MONTY HALL PROBLEM (=17 5 #)

BR—ANBEXT B, A= 2. 3. —BITEaAAE, AempllEamLl
Fo WRB‘BF—BIT, tdel5, THFAFEFINHHII2F3EREAHAE, RELIT
F—BERENTT (RABANAEIAE, NWAAXABAFRERNLIT T —5) . BiEE
BAFIFTTEZ=STT (NMEAF) , XHEATAREFEMTT (R1EE2) sTARA F) v ?

ST EXAMIEEFNT], TEYARBAAENT], T2 EZHFAITTNI .
MXY,ZFAL R Z{1,2,3}, mBarFALX=1, Y€ {123}, Z=3,

ikl

REAWNE ik, HARELERMMIG, FIAEEISTTTENBERL/3, A2,
35 1T PRI ER2/3, MEFAHER T2 35112 —RBIEH FH35, B2, 3511
By BRI AR A A T25 17, PY=2|X=1,2=3)=2/3, Bf #2511,

¥ B4 585 %I&Eﬁnﬁﬁ
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MONTY HALL PROBLEM (:_ I )
AEFXAMBREN, EEYANGEAAEN], EEZAEZFAITFHI,
MXY,ZPBAE 0 & (1,23}, @ SartrAAX=1, Y€ {1,23}, Z=3,

2. HERREERER X

SRAEMEL, BARE T HRAN, 10005 1], #5151, THEAST T4
T999 55 17 998 55 KR A E 09T (iznﬁ“i999/’3ﬂ/\*l§ LiAE, W RALEI998E) , 1K
AT 731000517, RB TFT25 1145377

Lkl EM, AAAREALERMIG, PRAELELITTTEBEZ1/1000, £ A

HAETT P 6L R Z999/1000, dn E4FAHEMR T AT P TR ZAESN T, P L4e0]
é’yﬁﬁiﬁ%ﬁi‘ﬁ/};ﬁ T2517, BpP(Y=2|X=1,2=3)=999/1000, BF M iZ#H25 17,

¥ B4 585 aﬂiaﬁnﬁﬁ
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B SRR (ZBIZ0

MONTY HALL PROBLEM (=17 5] 44)
LR EXAMIBEFNT, T2YAGEAAFN], RELAZHFAITITNIT,
MXY,ZBALTE £ {1,2,3}, mAarmaAeX=1, Y€ {123}, Z=3,
fRik3: Metar X
RAEC IS, EEFAFTFIZTINZE, AELL 25T BESINETAH:
P(Y=1|X=1,2=3)F2P(Y=2|X=1,2=3), 238 Nrtirn Xt A&
P(Y=1|X=1,2=3)=P(Y=1|2=3) (Y5XK %, EZALAHRNE Lﬂ‘wéii%%ﬁa‘é)
LEDPDIOED (e s K)

= 1{)%2*:1343 (GEZBIIAN/2, B A5 T L MALEFE)

P(Y=2|X=1,2=3) =P<Z:3gz:f§ O=2) (Rsmy=24, 5 XBUE £ %)

1 ‘ - , T
21%?22/33) (X2 W12 H ALY=20 £ HARALL3ITT)
M ke ot T AEA2T TR E RIS HAE.

¥ B4 585 %I&Eﬁnﬁﬁ
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MONTY HALL PROBLEM (=17 ¥ #)
BE—AHEF A, AZAI 2, 3. —RIVE@RRAE, LMAITEGLLFE, RikE—5
7, thdwls, TFALBABIHE B II2F3ERZERAE, REAITF—AEA EFM1T (4o R b4
ERE, WAEZXHHFPRENITIF—F) « BEREFANTFTZ=ST (INNEREF) , INKEHREFE
6917 (MIEk2) sHR A A ?
AT TXAMIBRBENT], TEYAE@AAENIT, TEZAZFAITIFNIT. NXY, 25445 H
2123, mEBATHEALEX=1, YC {123}, Z=3,

HAF & 2 AR 23 RE RIS £ Yoh? < ),

B REX>Z<Y (BT, collider) , KR N / H1
B R REAKSSH K. 502D FHH v

XFY 23T AE B RBEA2, FA4E XK. Doar Opened

\ -
N

Door Openad




B SRR L N ERPERI =FrE RS

8w AR A @ LR BADAG (Directed Acyclic Graph)
1. X—=Z—Y : 4 (Chain) 4, EPZHEMIE “PALE" (Mediator)
2. X<—7Z—Y : X (Fork) B4, RHPZ#H#M%E “BEE T~ (Confounder)
3. X—Z<Y : *F3& (Collider) «fs}c , L PZEME "R T (Collider)

AN AN A

G X wiEs MNiERE G
Chain F;E X Collider

BRI Dating (F#EMEREDHF—F17)

K
WM ., .

F" et
HI+HL, Xﬂﬁf"“ Hhsg

Ch_ain Fork Collider

¥ 845 iz SETEMRR b
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B SRR M ERMILERI =HEF ST

B =TTRA: ST eXAMEREFENTT, TEYASEAAENT, T2ZAE
BHAAT I, MXY,ZBAEEE £{1,23}, mEAHEARLZX=1, YC {123}, Z=3,

7}?‘%}% EJ#:I }%4% /ﬁ— i;}%/\;h. %3 KR j Z’ Your Door Locaton of Car
Ja, AFELL 2FITHMES AT A: \ /
P(Y=1|X=1,2=3)4P(Y=2|X=1,2=3)
FAH 8 AX—Z YT AZA &4, B NS
WX FaYZ 8] = A T A8 KM v
Doar Opened
W s R TR TN ] ke /) AHRE g o IVH
Chain Fork Colhder
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B SRR d-$3 S M)

d-2 B AN A RA MXE|Y ) —FRBEAGTHRER
RIBARGY, AR F A RLARX Y

FELWT Aotk (6 R — %2842 AR FE T )

1. ZFP e L6486

2. 2R Re LS B ARSNZT o )E #F I .k
d-2-FBAN: de By EEME T HA T EZ R HARR (BIEERERRZ) , T4
FAT HLAZ AP BT 2 E2F T

FEHRBE: XY HFAEEGXGATKGHE (X

FELUWT, X PAYHEAET @GR

Cem e Y) (F11%4%)

Jo RiBEd- BAHFXFYZ ] 69 4F B RE42 23R FET, N T LAF 2 XY 4 A IE 6 K
RXAR, INEBTAFIARRX R
Adn] Z 8] 0] X G- HAR A T ALTLBT, o T FLBT?

A«B«C-D«E-F-G<H-1-J?

=S\

@ ¥ @4 3% EaTEFRR
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B SRR d-$3 S M)

dA &WH%&E#X@Y%*X%% FREEFHEZMNE, X PR ZEOIEIER BRAIRE, Pk F R
m%%ﬁ(%&ﬁ#Mﬁ%ﬁﬁm%):

1. ZF a4 X &b REsts

2. ZP RASNFE LB RESMTET G H® TG L

d-2BFAN: de P EEME TAANT SZAGHARRE (QFEIERREEL) , RLARNMNBLXHANF ST L
£d-5B T

B RHAR: XEYF B OXGFKBE (X — oY) (BI1%4R)

do FiBitd- o FHEXAYZ A 6B RIB2 AR MEET, WTREXfYZMALNEREXR, XM LE-HEX R,

A«B«C-D<F-F-G«<H-1-J?
HEAF]Z 0% R 6), REBBRIN— AL TLE N BZEN, TUIAHZEE
&, Wik REMH2 (DAAGRGITIZLE ALY TH2Z) o HL84CHRG, N AZZTY

B A BRCHRERF SH R 4E & — A Bp 7T [LET
ITFER RH% AW E L Z={D,G}
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B SRR L d-9> = EN
P B X AeY B2 T EH RIAR, do BA, Lo fT K

X A Y A B o

&2
/\‘ FRe¥
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BRI R (RBEIE?

SIMPSON’ S PARADOX (F&£#&E#)
“BBG” 15+tbad and bad but good? #3E & F Ik 25 4 A 5L I 4 treatmentFe X B 48

COHUOMT i éﬁ) Control Group Treatment Group
(No Drug) (Took Drug)
Heart attack | No beart attack | Heart attack | No beart attack
Female | 19 3 37
Male 12 28 8 12
Tortal 13 47 11 49

At BB 2L A 5%(1/20) 69 Jobh oS B % KA, IR 25 69 ot I R KA R S 7.5%(3/40),
B, ZHBPaT] AR A (bad); AF T, sFRETH 30% (12/40)57m &,
w7 S22 A 40% (8/20)%/\4%5; B b, Z a5 & MR & (bad) o

2R, N ZATHEARGE R A AsTRBAT, 21.7%13/60) 89 A% &, 125k
F RA 18.3% (11/60) 89 AJm Ko B b, do 3 F AR %%JL}?, %%DM%TWM&
FARS Bk I/ ZAE 09 R e(good) s Bad and Bad but Good? #4Ror k3

¥ B4} 5% SR TREMRAR
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Simpson’ sreversal (F-&fi#s) = Simpson’ sparadox (F-LFH k)

FE R AR RE X
qo 2 A/B>a/b L C/D>c/d, M (A+C)/B+D)>@a+c)/b+d F&kz!

5 4

& 1/20 3/40
5 12/40 8/20
BAR 13/60 11/60
1/20<3/40
12/40<8/20

1412 3+8
>

a\a.
2 20440 40420

‘b FEHE % R TERRR
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B SR L (RBIEIE0

Simpson’ sreversal (F-&fi#s) = Simpson’ sparadox (F-LFH k)
FEHREL: TRAFLEAIHTH, HABRBOERERFHH,

Gender
Ges

1 / 20 3/ 40
9'3 12/40 8/20
Drug Heart Attack o‘é ,ﬂg 13/ 60 1 1/ 60

FLEAERYBERE

IR AT E T AR5 BEN, HALY LS (RERT) FET HHhK
A= G PE R 69 3F B R¥#EE (KRR IR A ARRF) , BFHRTEMNTTHH L
IR R AT B R K AR A A BT, ARIED- KRN, LZ={Gender} BF 7T,

¥ @4 52 (SR TEFRA
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B R L = mE:3l

Backdoor Criterion (E 17/ M)
BB —ANHQLITEEG, ARGCF—3H FREEXFY, R —ATEZiHZUZ
A ZAF LB TR XY Z ] 89 5 11342, AR EZH A X TXY)8E 1AL,
Backdoor Adjustment (J& I'7 8 &N X))
WwRETEZHAXTXY)WETTAN, ARAXIYE R X RTIAGENX:
P(Y=y|do(X= X)) Y, PY =y|X=x,Z=2)P(Z = 2)
Doiz F: M| k48 w1 X 69 BT 7 A7 <k

}/_\:Y—X_\’}

246 B R H Doiz &




| SRR E b 2 i s mAME | SRE | RIH4A
f2HRie2
_k.

B RG TTR S R 3 -4 o /20 3/40

3 12/40 8/20
AT B BB T 422 | F A MR Z=Gender, REF &k rbp=1:1 Bk 13/60 11/60
N P(Y=1|do(X=1)) ——34 (JRZh) #9H R m
=2,PY =ylX =x,Z =2)P(Z)
=P(Y=1X=1,7Z=%)PZ =%)+PY =1X=1,Z=5)P(Z = %)

=3/40%0.5+8/20%0.5
=23.75%
P(Y=1|do(X=0)) — st (FIRZ) $E R

=, PY =y|X=x,Z =2)P(Z)
:P(Y — 1|X = O,Z — ‘ﬁ“)P(Z = ‘ﬁ“)‘l‘ P(Y = 1|X = O,Z = ﬂ)P(Z = 7’7) Gender

=1/20%0.5+12/40*0.5
=17.5%

F 3 P(Y=1|do(X=1)) > P(Y=1|do(X=0)) , BpAEIRELHHE, RZHZLRES Drug Heart Attack
T SRR R YRR E, BpAF4A 98 69BAD BAD then BAD . :
FE R #

B XA

B O35 ERTEARAR




S

1 / 20 3/40
FEABRARF T FEAE4 9,3 TR
BRI, BRA RO EERERERRR . FEAEERE  wm 1360 11/60
MRE) - Control Group Treatment Group
Blood Pressure (No Drug) (Took Drug)
Heart No heart Heart No heart
attack attack attack attack
Low blood 1 19 3 37
Drug Heart Attack PrEosiiie
PR PTN High blood 12 28 8 12
R HE2E pressure
Total 13 47 11 49

X BT RAVT A B A R BAR G 45 R18.3% (11/60) <21.7%(13/60) K 3LEA 23640 (JRZh) FEAK T S hE
W, B ARRXAY LA IR REZ,

ERERSE &k TR e
AR ERXRZA >R RIEE IR




BRI R (RBEIE?

FEHFBARETF LA A A M348

Control Group Treatment Group — —
(No Drug) (Took Drug) (GE¥:3 5% 7.5%
Heart No heart Heart No heart = e JE 30% 40%
attack attack attack attack Bk 21.7% 18.3%
Low blood | 19 3 37 Blood Pressure
pressure
High blood 12 28 8 12
pressure
Total 13 47 11 49

Drug Heart Attack

Bad Bad Good? 43| VA% e JE Feff e JE ) So4F SRR, W) &gk AR BT, 4o Rt B K45
Bl AR FIEMGLE R (BUETFZ=3 K )EtLB])) o 122 RIEFH RE XA T H 451200 (77 AR
ARZI_RT HM—> AR BV AER X)) , 7025969 SIRAF A 2l K R 8] 38 AR R R &
#8 Fl 69 K PE > 48 Rl 69 &8
FE& B RX R~ R F & RKIEERTEE

e FEME % EETEFRHR
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BRI R JREESC

RFE 5L A

EAE SR AFHFF, EXKREAIEZLEREE), EDRAXKFRE, BEXAZME: 0=3FF, 1=K
F, 2= RAE. ARk TEIE, KT TA TARNSH C4fl, REAZI TEGRHKFREATHL
K, ? ARFELFA, pldestFAlice, ARZZHFHEF, 4o RMik T XKFED =1, A 1S8;=2

Employee (u) EX(u) ED(u) S,(u) S, (u) S,(u)
Alice 6 0 $81,000 ? ?
Bert 9 1 ? $92,500 ?
Caroline 9 2 ? ? $97,000
David 8 1 ? $91,000 ?
Ernest 12 1 ? $100,000 ?
Frances 13 0 $97,000 ? ?
etc.




BRI JREESC

B 5L E & Employee (u) | EX(u) ED(u) S, (u) S, (u) S, (u)
Alice 6 0 $81,000 ? ?
Bert 9 1 > $92.500 >

FEAES K AFF, EXKREAINEZEEH), EDREAXKFRAE, BEA=Z/MEL: 0=FF, 1=X
F, 2R A, A AR THRE, LPRA TARNSHCIE, REAZR T EGRHAFRETHL
T, ? ARFEZFEM, BlhestTAlice, AKX RZFFH, 2o RMiz T KFED =1, AR L5;=?

IR IEF AT RN AT R T d: S =9$65,000 + 2,500 x EX + 5,000 x ED

AR 4 7T vL42 3] S, =65000+2500*%6+5000*%1=85000 , 4 & KA AT, FH S TILAELS T .

fe 2 FZAEEERZ2H:

B R B P T A B AR 69 58 Uy T XA Urx > BX

REW. IR F2HAEXH &, U TIAE
Y AR A R UL 89 T =

ARTE B R T AR R AR K TR A ED > S < U
EX + 4 X ED= 10 + Ugy $
S = 65000 + 2500 X EX + 5000 X ED + Ug
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B SR L JREESC

}ig ;,;.i.l-_ﬁ% ﬁ%{ Employee (u) EX(u) ED(u) S,(u) S, (u) S,(u)
Alice 6 0 $81,000 ? ?
1. 4h4E (Abduction) : 4 )AiEEE=ek s T UL
2. F (Action) : iBid AX=xfkH#F xBEAMY T X8 2E X, A EBEREAE MAM,
3. M (Prediction) : 4 A E IR MxAe g — B & ey U4 R+ E YA
(1) EX + 4 X ED= 10 + Ugy Upy — EX
(2) S = 65000 + 2500 X EX + 5000 X ED + Us /\
1. 43k & &de k3t F Alice # Ugy F2Ug ED = § <+— Us
\h (1) 'Vl"—;;/f%,‘UEX:-Z'-; \h (2) g /Ej"US =1000
2. F: AE WA F EFEEDAlice) =1, FEHEARA, & TEAEHEDAT L, IMx=M
3. TR AE A FT G B AR A Mxit ES

EXpp = 1 (Alice) = 10 + Ugy — 4 X ED= 10-4-4 X 1=2
S= 65000 + 2500 X EX + 5000 X ED + Ug
=65000 + 2500 X 2 + 5000 X 1+ 1000 = 76000 < 85000

EREREARRFL S EEREFINNEREFESTIE,

¥ 84457 SR TREARAA
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B R L ER 4

Association—Intervention—Counterfactuals

MEX—>FR>RFEL

Association Bp X 2K I F A IAR < SR ;

Intervention | ‘& &3] NFH EAEA, M H E
WA E ) #tfTdoid H (ML &eXagik) ;

Counterfactuals | & &-id 11 & 4n A ﬁ‘U (s &

AP RN B 69 &) , FFi8 iTdo-calculus & M|
?‘4—3 o

(3. COUNTERFACTUALS l

ACTIVITY:  Imagining, Retrospection, Understanding

QUESTIONS:  What if I had done ...2 Why?
(Wias it X that caused Y? What if X had not
occurred? What if T had acted differently?)

N
>

EXAMPLES:  Was it the aspirin that stopped my headache?
Would Kennedy be alive if Oswald had not
killed him? What if I had not smoked for the

last 2 years?

2. INTERVENTION
ACTIVITY:  Doing, Intervening

QUESTIONS:  What if Ido ...? How?
(What would Y be if T do X?
A How can I make Y happen?)

EXAMPLES:  If I take aspirin, will my headache be cured?

B3R KA, doiz S REMK, AF IR e J

PO,

(1. ASSOCIATION
ACTIVITY:  Seeing, Observing

QUESTIONS:  What if I see...?
(How are the variables related?
How would seeing X change my belief in Y?)

EXAMPLES:  What does a symptom tell me about a disease?
What does a survey tell us about the

election results? J

MHM\EL

¥ @4 52 (SR TEFRA

INSTITUTE OF INFORMATION ENGINEERING,CAS




CAUSAL INFERENCE FOR LLMS  3ilif—k- k=il 4 B ER$EE R R E 17

Can Large Language Models Infer
Causation from Correlation?

B RTEeTEEE, BIH
%@nt\ b — kAl XM AR S A RR BL

B, o at 2 AT AU R IR
Eﬂﬁ‘%%%ﬁ‘]%ﬁ,

AR R 0GR AE R A AR
i, KRGk KA A ARIE € 4 69 48
KM RP) LB E RBIEAL
T B,

¥ @4 52 (SR TEFRA
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1. Choose the
number of variables

E.g., N=3

®
® ©

-
-

&
s

'

Hypothesize a causal relation between two nodes
!

4. Compose tlrie Data

2. Generate all unique causal
graphs

3. Map each graph to a set of

statistical correlations

4 Causal Graphs /" Correlations
e Al/B,
Q @ @ A ] Many-to-1 , °A ¥c,
m Mapping e B I C, and
A—B—O ® © AT GIE
0 ey < e Al/B,
|- 0 1to1Mqu|ng «B Y C and
B (B) eAllLC
\_ / N N /

'

Verbalize the statisticéll correlations

e

]
1 Suppose there is a closed system of 3 variables, A, B anﬁ C. All the statistical

Correlations

I relations among these 3 variables are as follows:

‘,‘ A correlates with C. B correlates with C. However, A is independent of B.

1

Hypothesized
Causation

Validity Valid

A directly causes B.

[The validity label is equivalent to the results after running the PC algorithm.
le., if the hypothesis fits all causal graphs corresponding to the set of
correlations, then the label is entailment, otherwise non-entailment.]



CAUSAL INFERENCE FOR LLMS

Biased Learning
(on training set)

WA W | Wa ) L | We @
Wz | Ws | ... | Wn @
WE|W1|W& |W= Wa @

Factual Learning

=

TR RSBLHEER

Counterfactual Inference for Text Classification Debiasing

X

Wi Wa Wa W Ws

Factual Input

Bias Distillation

(on testing set)

-~

Counterfactual I

=) nuﬂ'ung

Factual World
(Traditional Inference)

ImaglnatlonD

Counterfactual Ing
-wz-w.,i"

E8e 20me

-

Counterfactual World
(Fully-Blindfolded)

Imagination

Counterfactual World
(Partially-Blindfolded)

Factual Output
(' 2., Factual Prediction)

Counterfactual OutEul
(i.e., Label Bias)

A

Counterfactual Output
(i.e., Keyword Bias)

B RF LM R L e RMASKAMASK R 274 R 3K 45

1w Z 5 8] 2

FEAE R SR TEATH
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=

# 3E f9bias,

Bias Removal
{on testing set)

LR

H]
>
i
*

3

Label Bias

ENEEEEEE
ENEEEEEE
EEEEEEEE
ENEEEEER
ENEEEEEN
AEEEEEEE
HEEERN
[T T[]

=

Keyword Bias
Elastic Scaling

‘Wioed-kasioed
. . Diocumendt

Frobabdity Distrioution
OF Logk vechor

i

Ecaling Factor

(on validation set)

_@_ ______________________________

Sh) PN

Label
Bias

Factual
Prediction

Keywaord
Bias

38

&) Eement-wse Sustmction

Counterfactual
Prediction

A RSB




LLMS FOR CAUSAL INFERENCE [EI SR AZI)

Z

B 2RI T E:

1. AT lEe sk

UMM ARN AN IEESEX. YIRS, 22X52. YEZE AR5, NI /\
FIZEXS Zs YR ETF, # X >LFaY LR 5 x AHEES Y

KREFik: PCHEX, REZH Ak Collider

2. ok 7‘%*7?2@_

bkl AR do EXARY G £ R T VA 4e T 69 — AN F Fohe — Ak B BISCME Xk
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LLMS FOR CAUSAL INFERENCE E%Eiﬂ!

CAUSAL INFERENCE USING LLM-GUIDED DISCOVERY

1. Nodes to Triplets 2. Triplet Subgraphs 3. Majority Voting for Edge Orientation
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LILMs for Causal Inference :
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B ERSiZE

Blood Pressure
B AT &9 AR

WHIEE RS Fe AN, B RIEH AN ERETIZEE RIKA ., il
HARAE B HA-BB—C, I T LEHA-C,

B ZAERAEANAR, AERARXFANERREZZT SR OBMS,
TRAEKAABCHRRAT A, REARTHREF. ALARXAZLELELEE Do Heart Attack
W] (AR IERBFEEFAALFESLEME, T4 o (K
O R R E, BPA—=BB—=CH LA, AR—ZTAAEFHC)

BAR A A LA, AL E KN LKA K TO,

ARXLARAVOAREZTUAE MR T, F—RE2ERX AL, 4K
Fah BT AAA R R R L Z, ok EH 2 H1E0, AFRLEBFHB
T, Ao iE;, AR AE X FEKBESL 215, £F AN TAETAIT AW
Ao &, 1238 TBIEE A bk,

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN




SE 3R

[1] A. Vashishtha, A. G. Reddy, A. Kumar, S. Bachu, V. N. Balasubramanian, and A. Sharma, “Causal Inference Using LLM-
Guided Discovery.” arXiv, Oct. 23, 2023. doi: 10.48550/arXiv.2310.15117.

2] Z. Jin et al, “Can Large Language Models Infer Causation from Correlation?” arXiv, Jun. 09, 2023. doi:
10.48550/arXiv.2306.05836.

[3] E. Kiciman, R. Ness, A. Sharma, and C. Tan, “Causal Reasoning and Large Language Models: Opening a New Frontier for
Causality.” arXiv, May 08, 2023. doi: 10.48550/arXiv.2305.00050.

[4] C. Qian, F. Feng, L. Wen, C. Ma, and P. Xie, “Counterfactual Inference for Text Classification Debiasing,” in Proceedings
of the 59th Annual Meeting of the Association for Computational Linguistics and the 11th International Joint Conference on
Natural Language Processing (Volume 1: Long Papers), Online: Association for Computational Linguistics, Aug. 2021, pp.
5434 — 5445. doi: 10.18653/v1/2021.acl-long.422.

[5] J. Pearl, “An Introduction to Causal Inference,” Int ] Biostat, vol. 6, no. 2, p. 7, Feb. 2010, doi: 10.2202/1557-4679.1203.
[6] J. Pearl, “Causal inference in statistics: An overview,” Statistics Surveys, vol. 3, no. none, pp. 96 — 146, Jan. 2009, dot:
10.1214/09-SS057.[7] CAUSALITY: Models, Reasoning, and Inference Second Edition. [8] Causal Inference in Statistics. [9] M.
Willig and M. Zecevié¢, “Causal Parrots: Large Language Models May Talk Causality But Are Not Causal” .

¥ 44312 SR TRARMR



s FELE |

¥ 8452 SR TR (L)

INSTITUTE OF INFORMATION ENGINEERING,CAS ASC




	默认节
	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21
	幻灯片 22
	幻灯片 23
	幻灯片 24
	幻灯片 25
	幻灯片 26
	幻灯片 27
	幻灯片 28
	幻灯片 29
	幻灯片 30
	幻灯片 31
	幻灯片 32
	幻灯片 33
	幻灯片 34


