Information Cascade & rational herding
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Information Cascading : /¢!

LK O BHE BA

P(AB _ _
« P(AB) = 15(13)) CBII WM IR0, AG M (EAR) SE
. 910 ZAIOH THatA,
P(AB)=P(A[B) - P(B) O} EIC}. =, A2 B} SAI0 2Mst st=2
BOF L AE B0l PAB) X21F SES I3 20| =L+,
3t P(AB) = P(BA) 0| 22 P(BA) = P(BA) - P(A) 2 = 25}
P(AB) = P(B|A) - P(A) S5t A 215t}
= PA+B)=P(A)+PB)-P(AB) : A T=BA&E0 LME =S

* OFOF A2 B S A0 st =&, P(AB)JI 0 Ol 2tH
P(A+B)=P(A)+PB) J} =T}
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Total Probability

If B=[B,,B,, ..... B,]isa finite or countably infinite partition of a
probability space and each set B 1s measurable, then for any event 4 we have

P(A) = P(A| B,)-P(B,) + P(A| B,) - P(B,) + ....... +P(A| B,)-P(B,)

* Independent Events

Two events are independent if an occurrence of one has no effect on the probability
of other. Then,

P(AB) = P(A)-P(B)
P(A|B) = P(A)
P(B|A) = P(B)
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Bayes’ rule

HQ

N 2l

rir

A
P(A[B) = PIE(BP;) S S UCH L8 P(BJA)P(A) = P(AB) = P(AB)P(B) Ol C}.

(2t Al

P(BJA,)) - P(A)
P(B) : Bayes rule. P(A )E a priori, P(A |B)S a posteriori
SE0|2f EE0.
P(BIA,) - P(A)
= P(BIA)P(A,) + P(BIA,)P(A,) + P(BIA,)P(A,) + ....... P(BIA)P(A )

P(A,[B) =

* Bayes rule 2 conditional probability P(A|B), = B € O0I0| = i (£=
JtEoll)AE Hotdd &€ [, Ol & E —_rlﬁP_Gl 2Rt 2= 81
P(B) 2t P(B|A) E & i P(AB) & & == ULI= HIIOICE. =, 0{H &2 (A)O]
Ol0 Mot Lt MAl/ItEotY) &4=(B)2 24 &S(P(BJA))=S ot At &

ASOl &= A JF BHE (P(AIB) ) E &0 {

M, XK 2 &K 2 DX oHe A o B 4
QUCH= 2OICH =3I, P(BIA) E LR & H P(AB) = HBXOZ E= &N
TE 4 Qs 2 BRI AL
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Bayes’ & Z (i

Ol= 3 JtAl A8 Z 2 ERAIDF BT of kL. &4 B AIDFE X2 50%, 2 2240] 30%,
0
(-

HoY ZEHA0A A2 WAL AtDI G=0 S 3RS L0l WALl & AIDt
EZA0IACH L St Jeldl, 0l i €0l =0 =oiA 4522 =20l 2= HATLCE OlE
H, H M2 AZ=S & == U= HIS0l HZ 0l 2AH 0] 80% ct stCh.

Ol 82,00 ¥ALI AtD SRS =0 H= &2 20iLt P2

M, 2HE Do) BX. M0 YCHe TS HEZ FS0) SX. SAKE WAMO0|2
&S oy #Ch iUl RS0 YCHS NS SAK 0| WAMO|ASLI, ARl Al
NPT WANO|O{OF B S O0IBICH F, AR HAIMZD SAKC Fs MY HES A2

Ct2C.

EIMEW, HZ2SME B, YUS RE ZAIGHL, & Xl SHAIMZ TAIETE, S22 D2
SE HEotH, AKX &=0| LChe Il =,

P(T=R | S=R) J} EICt. R2/2t0/0| Ot= A S EEH EY, P(T=W)=0.5, P(T=B)=0.3,

P(T=R)=0.2 0|C}. X2 HetN2 ESEH, P(S=R|T=R)=0.8 O|C}. C}= =1 A4
H2M0U CHoHAM & 201 0.80| = Ct. Ol Al P(T=R | S=R) 0fl Bayes theorem 2 & &35}H,
P(T=R | S=R) = P(S=R | T=R)-P(T=R) / P(S=R). 0| = C}A|

P(S=R | T=R) - P(T=R)
P(S=R | T=R)P(T=R) + P(S=R | T=-W)P(T=W) + P(S=R | T=B)P(T=B)
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P(S=R | T=R) - P(T=R)
P(S=R | T=R)P(T=R) + P(S=R | T=W)P(T=W) + P(S=R | T=B)P(T=B)

Ol gt= A EotH

b

0.8 x (0.2
0.8x02+02x05+02x0.3

= 0.16/0.32=0.5

=, 5342 d=0] %= &#E0]50% OICH,

/ OIZJI E 20IXI? HSO AP0l H&H5| M2S WE 280| 80%2+ 2T 2L,
NBHOS MATIY A TIS S A0l HE5| MRS BUS 20| 80%2+ 0|
SCh D0, QoA 2 23 201 50% 2 SE0| LI

018 & 2T AHADHOI XF01E HEGIX %S HHUA 20 A HES0] 80%2
B HE0ls 8 M2S B0 0 M2S FE5| LoHs B0l 80%2tE 2LOIC,
2Ot YDA HE NS, B AR MRS 2ACD SHE0 D MZ0| BYZ D)
AFZIOI 2 QUCHD BHE M ZH0| QHEDH G 00ICH QLIGHE, D AHRIS OHE M2
0T O MZS BACTD 20%0] HER L F 4 0| I20ICH
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Information Cascades ;

ZX : 1. Atheory of fads, fashion, custom, and cultural change as Information Cascades,
Sushil Bikhchandani, David Hirshleifer, lvo Welch , 1992
2. Easley & Jon Kleinberg, 2 € CH &}, 2007

Figure 1: Information Network

“In many social settings individuals have an opportunity to observe the
actions of others before they have to act. In these settings it may be
rational for an individual to imitate the choices of others even if the

individual's own information suggests an alternative choice. In this case
herding or an information cascade is said to have occurred.”

* www.wikipedia.org LI 722 0|l Al “information cascade” thread E it It 2™
Hol2n E2 BHEE, Ale|d 24d 255 88 =+ UL
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Information Cascades and Rational Herding

£ A : http://Iwww.info-cascades.info/

Definition: An information cascade 1s a situation in which every subsequent
actor, based on the observations of others, makes the same choice independent of
his/her private signal.

Erroneous Mass Behavior: In an information cascades everyone 1s individually
acting rationally. Still, even if all participants as a collective have overwhelming
information 1n favor of the correct action, each and every participant may take
the wrong action. The probability that everyone is taking the wrong action 1s less

than 50%, but it 1s easy to construct examples in which everyone is wrong with
30-40% probability.

Fragility: A little bit of public information (or an unusual signal) can overturn a
long-standing informational cascades. That is, even though a million people may
have chosen one action, seemingly little information can induce the next million
people to choose the opposite action. Fragility is an integral component of the
Informational cascades theory!
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Information Cascade 2| &t 0il:
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X2t MOl Information Cascade & At :

IS0 JHE AFZS0l ZEES H2IDI0 £28 UI0IEIJF 9UTHD 6HR =,
VY 51X

= A
HOl=S 0l 2 M2l 2ol CHol Xk&I 0l 8LCHLD It
= W WM K| Kol AA 20}
Signal) 2 Al THE AIE =2
HHE Z2E= L L.

Sl ds/attH/a=2 (Private
WSO ZERH 7=t &4 S (Publicsignal) € 2 HZE

- & /\Pa“:Ol KHALQ| Private signal Ol CHet 2 2 S0 ILLI LHE AME S
FE 22 Publicsignal 0l 2 &= Z=CF WA, A& 8l private signal 1t public
signal 0| & 7*0 JI2 eI oA Z2EH O ss¢e Fe= 0L JHE obAL

- ek A F%:' LHOFAct & 2ol = &0l AFE 2801 BOIEH Lt
1 &2 =02 =20] 4otk = I 1 IHLI=2 UE =
& 1ot; LP =20 ZHBO0I UE MES2 2E= U= &), A ]
FAOCEAMESE 22 280 H=2H ZJ0 &= F2 2= MEEE AS2
=20 2HHI S0l EHO ZEE WEN &= A0

information cascadeO| C}.
- Information cascadeJt LFEHLEFH [ Ol & JHRIS 0| XI& E private signal (5=2) O]
H=0F & K| =8t

.

o= 1

- [[t2t Al information cascadeJt LIEIHLI= Ol 7= JHRI = 0] A& Q| private signal O
A10] 8l= Jt20l, TUHE At =2 private signal Il xot CIE
O F

L 24 A
ANES2 2t 2] WS otHAN EAUSHL.
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FIGURE 1

Following the Herd

Different possible decision outcomes in a cascade.

Up(correct) cascade : &= cascade.

Down(incorrect) cascade : £l cascade

I
J
=
e

=0| KXlY private signal0| 2 60%

Jetd s = S0 = down cascadelt
. | 1/3 3% 4.
.' \ —>= Adopt C o<
| \ 1=
H f L \"‘ Flip b J:'l.dﬂm...
| = 1 . . =
| com oy Adopt.. — information cascadell = Xl= &
| = Reject ¢.< eHLFotH |nformat|on cascadelil =& &t
L Nt HOISE NS0l &2 28 Wel 0=t
A 2o BF [[HTOIEPE s LI Eol o
\ W g Adopt.. MzZ=2 E82Jt LF2® information
\ Adopt G cascade= =& = US. =, |nformat|on
) _ Iy cascadeJt incorrect cascadeg [, H™
". | Flip E“‘“““' OH= 0HD1JF LE2D1 AI& Gl Al information
H/ = T cascadelil S&SH AFZSOIH “H N
\ / Reject C & AN s/ etd SHEAL OHH
AR E et So “[}2 AFZE0l O 571 0)
A\ 1 s Relect.. 20 &= = EUAN” UHEE Itsd0l
o -::o{/ %E}.OIOI%[*:?I El® information cascade=
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Souncer Hirshileifer {1995)
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=2| & 0Ol Information Cascade &4

Information CascadeJt AHO|IU= S A0|CHEL| 0|2 20HH LoD, =2|&e =z
=&otd= AT BHIE, Atelel 20F 82 =0l 2o Al & & A Ch
At 2, http://www.info-cascades.info/, 0l 2| 6™ information cascade )t =J3 8 2 2

Ch= 0 & X0l Lt €L el

 Abhijit V. Banerjee. August 1992. A Simple Model of Herd Behavior. Quarterly
Journal of Economics 107:3, 797-818

 Sushil Bikhchandani, David Hirshleifer, Ivo Welch. October 1992. A Theory of Fads,
Fashion, Custom, and Cultural Change as Informational Cascades. Journal of Political
Economy 100:5, 992-1026

 Ivo Welch. June 1992. Sequential Sales, Learning, and Cascades. Journal of Finance
47:2,695-732

m 2o Lol 22 OHee 9 A/EE/HI0IEI LD A E LA 20X 41, €A 01 2/Z2 S0
2 = UL, JMECINE2FR M=), 2E/ASHH Theret =M=z A ENECEN ST
UL &L Oﬂ/\*%' —JF U= B A0l A information cascadeE & IH 2 At ot= 210|Ch Sol, & 220t

HZ Al information cascade0ll &= 0| Xl 1), £ HE A information cascadeE 0=, AL ==

USNE L0tE 1] ACH But, O =HIIF 2EEGHKIJOF 84 0F “Sushil Bikhchandani, David Hirshleifer,

Ivo Welch. Summer 1998. Learning from the Behavior of Others: Conformity, Fads, and Informational

Cascades” £ J| 22 = information cascadeE L =0t MOz H= A9 Z St
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Figure [: Information Network

mp: Accept ot= 0|l Z2 (Good state) EE, (£, LIS 280l 22 &8)
P(G)=p, 1>p>0
= (1-p) : Accept ot= 10| LI (Bad state) &2 (=, LIS Z2A0| Sl &8)

P(B)=1-p

* OS2 P(G) It T gt X &0 ACH P(GE £H =HZ OtL S 2 LSl o=
QI H=20ICH IFE P(G)It0.1 Olct= NS BHeF oA, 1) SAEZ Y UE HeH0] US
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el 8ol AP0 HECH Y 22t etCE
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W
AFEF (& AE2(F BT AFEF3 (Al TH AFEFS(CHA T
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i O ol b S o b

Figure 1: Information Network
B AFE 12 KA Q| private signal 2| 0l CHE BHEH 240 ICH A LESHHA, ANHM D240]0]
H=O0ICt Ol IH &NZ PG) gt2 JUAKXILH 132 OFA Al b QJUCH A 1O OFS A 0IA
SAS HUHEXN EAJ| H=20ICH Tet 12 Ao =zez sy 20/ 222 & /&.8 ArE12l
Ol

private signal s1 HNQE gtt=0l, A ME AE0| Good € & E 0| %*DHJ 2 A 210t ot= A 0ICH

( P(GIH) ). 2HLIotH, &0l SHZ N OtLIH 2t ot= =HE It 2= Al /s Of ED16D|

HZO0ICt. el /\P 2= A&l = O private signal s22| 0 101l M5 E 2] public signal s1 &= 210

Olgt Alez & °”5|[].

m =0 A0 AANZE/HSE [ s12 XA 2| private signal 0] 12, AFEF10] 2JAtZ &St = 0fl AF&H20t

OINZEE [ &100t= s12 AME20H 20l= AHE 12 public s1gnal &£ 2 M 9| private signal 0t H| 1l oH
2 st

10l TOHE == RULEH =, 8 ME0 SN2 E =S e =0 2 F0lA 20[= signal2 & _1 AFE O
JHRE private &1 S/ 20| TOHE == UC= AO0ICH R 0HM= HeI=2 =0tS01 20X 21, H=0t

me P(G)P(H|C
. NP(H|G)
P(G|H) = BT
B P(G)P(H|Q)
- P(G)P(H|G)+ P(B)P(H|B)
B Pq
Cpg+(1—p)(1—gq)
= .
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OINZEES S0l QHHAMSIH UCH HASFHASE S0l AY 02 HECH=
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== & 50| Scttth= 2010l L.
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B A2 EREEN(PG|L,H)=p )

0Ho| g1 2 AISIF ME LRt P(G|L, Hy=p 2t 22 0|2 R A2 =
A0l S01DH= 200l 220, O D) BHe QAR Ol A5 S0| 20| © X
Or=CH= 20ICH MBS0l AAHEI0f AlS D} 0Ll 9l B P(G)=p, =
SHLFLIDHOl 26 QU= 2 p O AFEH0N XIBH 210ICH O 2 AFRI2DF O )
SHOF &I =AMIZ EXIEX, XAl DR BHEH [H2 S X, OFL| B 2
AFZHO| Bt SIS0l 2B K| & 240|CH

012 B2, 01 S0IAS TAIIZ SXCD JFEGHD, € 02 ROME
XHA19| private A5, = 5292] L0l Q EEHCHD JFEBHCH = s2=HO| ™

acceptol 1), L O™ rejectstCt ) JtE S| & StCF.

BALE 32 E25 2L
A

ANE3I2s1s2, 3 AMSE =L 0l BRU = tiedt US == L
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ArE 32 QA2 E & = AbMlol 2 AL

1.s1=s2=H & [}
_I

>_

5 ALE 0l CF acceptot  s1=s2=H &l S E At
9—| private AMS/M20| L Ol Al s3=L 2t ©
GO AHAl & accept SHCH. Ol M, AFEF3 2
41 TH Ma*:’EL_ s3=HZ Z20ICt. & IH\_|O| & el JF S E private /23”3—.*0_' 2
Xl E-I OI PRI 0 Mol KIK|l 2 =Ct 48T AP & accept & 240112, 11 Ol =
AMEE T accept & Z10ICH 3BT At = Al A 2 2 information cascade )t

N 0 > 0 H0 >4 1O
0= M ¥ 2 0% 1>
ol

o
:l_

2.s1=s2=L 2}

2N S AP0l Tt rejectol O s1=s2=L &1 S & AFE30] 2 QUL otAL O] B AIE32
A& AAZ O] 230] 301 2 AH S0l A reje tetCh. AFE32 UE ME S0 H s3=L

S LIEFWHCH AFE3 2 H information cascade )t 2 24 U C}.

3.s1 =s2 2 H

NS MELZF2HL public dl2)t A2 &M=L AFE32 0l B AHdl 2] s3
SOl HECH.
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Cascade® Al &

MES5= A 2] private &l S =
LHEHCE 5012 2= AHE&2 L AZ 0 SUHIHA =l L.

“Let a, be the number of Acceptances in the first #choices: then r, =¢ - a,
is the number of Rejections in the first # choices. Consider the first
individual who observes two more Acceptances than Rejections, a, — 7, =
2. No matter what signal he receives the number of high signals is more
than the number of low signals (and he knows this) so he Accepts. Then
the next individual to choose learns nothing from the choice of individual t
+ 1 and so he too Accepts regardless of his own signal. At this point an
Accept cascade occurs as all subsequent individuals also Accept.

Similarly, the first individual who observes two more Rejections than

Acceptances will Reject no matter what signal he receives. Then a Reject
cascade occurs.”
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Information Cascade® 20|

Information cascadeE Ct & & 2 rational herding, & 2| &0l 2= 4l2| &= H A J|2t1d
Lot = &LICH JPHeIL =2 = [Holl &2l &8 == U, Atz 8HE L2 & B2 information
cascade )| M LSS EootH 2| Xl e BRI LSLICH Z20F BFEA]

Ht88 Ct= 2401 Ot LICH.

A= M 26t H information cascade )t HIO|E{JF 258t 20 2 AKX EI0 & 20t
‘“*14 Li= Q1Y AICHHIAH M2 JtsA0l 820 HOLAIX E=SIF §AELICH OZ X 8,
LS 0| AEES AICHOIA 1nformat10n cascade= MECHH MAXI EES =&
AUSLICH SIHY 0 SO0tCHL = = Folglgr = SO0, /S Crakst 071 =0
LH20H @0l2d E 20| U= 2AH2dNES O| D, S=0 M2t dwE g1, L
A=IoHH AKX WAH 2 LE =% UL, S0l, 20N 2U=XO0| information cascade
LMl IS 252 AFES2 JAIZEHO| R ESReHEEs &Lt Azt
BEAIBEOIGH= D20, M8 E ME=2 422 Hs0| FUl L= U2 AIFE2
OIMZ2EN 2 g2 0l Xl &

Ol H BN X2 22 FEAUUHA = =2t 20| 2 AFES2 2 LICH A0
information cascadeS J%CH, CHE=o| AIEtES E2 28O 2 QIS oIE I EE= OFLIE DY,

& = information cascade S0l & A~ =2| (& st) 2| A 0| Lt 2} (false) information cascade S

6I|A|D|C|_—|j|'.
Information cascade= HUH & &, %*EX* S0l H2IJF Ot LICH MWOIHIMS &2, el 4l

AESHAME AF2AE, H2=0] 25 information cascadeE S S0 = JIs=LLICH HE
SdH2 S0l S&8ot= 0192 22d= AMES0| &,

miUJing_? []|-O|-?C-:! www.miwing.com, 0|8 &




