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业 十

iǎnnxc with 3elements

Xcy BEBat.XyEB.XECCB CZ
CRIB x eB XiyyEB

WARP 3
necessary but not sufficientfor rationality



a O WARP 了 trivially satisfied
the samecouple neverappears moreThanonce indifevent budgets

Bi B not vattnalizable P q
P119TCISx.glx rationalizedby xuy 品 9 年sy241 yy y cz 71179 T

C 1 x z Z ˋ 2Nd
c 13 not transitive lloop thus not national

O Ifβ does not indude all budgets up to 3elements
e B not necessarily rational even withWARP

b WARP is not satisfied
C x y z x

but a x z z

Bz is not ratibnalizable



CC WARP all 3 elements subsets c rational
Go Zc rational CC WARP

Contrapositive 7 WARP e not rational
e 0 WARP is satsfed

Bs is rational

izableXScytczisnatibnalandratdonaliz.es C

Here includes all hdgets up to 3 elements

Go Ca WARP Re rational



a
Pfi AsmmexyEAAB.XEC.CA y

EC B
WTS
y ECCAX EUA

XE E B X E CIA 1B CCA n B

ByWARP UB nA CC CA

y E C B

y EC B A AC CCA
YEA

Assume CCA n B

Let XEC A AB take y EU B nA NTS y ECCA
X EC A x y E A ABy E C B

y WARP y EC A CCB InA CC A



b pf
Assume xiyEANB.XEC.CA y E CCB

WTS yECACSuppose y CCA y WARPY y t C B
Thus yE CCA

Assume x
yEANB XECCA y CCA

WIS y CCB
Suppose y EC B byWARP y EC CA

Thus y CCB



f Suppose X has n elements NEN
n 1 X hasonly one element say x
then B 9 4 B x

By completeness of x x x

Then C元 B x

n 2 Supposethe claim holds for n element set
Consider an ntl element set X
Choose x EX and XI x has n element

Suppose XI944 forms B 9B Bz Bz.ly
CUBi 4 for BEβ

Consider Bi EB define B BiUSXY
then X forms B BUSYUlEiBi

WTs C Bi
Consider Bi'for i E 1， 2 2 14
Smee Ci Bi 4 suppose y E Cal Bi
y completeness of 元 either xzyory 之

Case I y ax.ge Cal Bi
CaseI Xzy then as yzz fort ZE Bi



bytranitiiy xzz for ZE Bi

XECZLB i
X E CRL Bi V9ㄨ了

X E CEL Bi
In bothcases CEL Bi

GlBd for BE Po
K 91， 2 2出

y
induction if X is finite and 元 is rational

CCB for t BE B



f Consider X x y z

with X 2 y Z and y22X hi Z
Set N 2

C x y y 一

C x y.z x 二

Which violates WARP



can f ca Let ratbnalizes.CL
Choose X E Cz BiUBz

x 三y for ty E BIUBz

Smee X E Cz B UB2 X E B UB2

MOG assume X EBI

Clearly x a for a EB

X E C LB
X E C BDU Gl B BIUB2

为 x b for b E Cz Bi UC B
X E Cz Cz Bi UCE Bz

C CBUBz Gl CLB U CilB2
Choose x E C CzlBi UCELB2

x sry for y E GtBi UC B2 A

Smee X EC Ca B UC BzXEGCBDUGCB.IMOG assume X E C B1

xza for a EB 1

Moreover consider ZE CNB2 G B UELBZ



的 xzz for ZE GiB2
And ZE b for b E Bz

By transitivity x b for b EB2 2

Combining 1112 2 X C for CE BIU Bz

XECELBIUB2

CdGCB U CalB Gl Bi UB2

Therefore CLB UB2 C CRIB UC B2

1h1 Counter example

Consider the choice rule in Q4

CCfxryz x y C C
x y UC红了



a
pfi Assume x y

BE Bst.x.yGB.XECCBI.ly B

y definition fan xzcy
Suppose y hex
Consider

B.hmeexiyEB.XECCBJ.byWARP ye CLB
Thus X Icy but not yzcx

x y
Assume X y
then x icy but not y

之 ex

BEBs.t.X.ge B X E CCB
and 7 B'EB sit XryEB YE CCB

B'E B st Xy EB y CUB



BEBst.XryEB.XECCBI.ge B

多 definition ㄨ y
No

From O WARP is not neeenanyfr
hut is necessary for

Counterexample

X x y z B
x.yi.qxry.ziyccsx.gly Ckxy z

x

Then x y and y x

but neither x y nor y x

smee
xzey and

yfexb No
Counter example

x y z β x y
了 y24

C x y4 9xly.CC y z Y y1
Then X y y ㄨz



but we do not have X z

smee BE Bst.X ZEB XECCB Z CCB

c

pf Gma Bindudes all subsets up to 3elements
and
byWARP Zc is rational thustransitive

is also transitive
See Q8 a 127 for a similarproof

By a is
equivalent to

B transitive



a

f
Assume xyEX yssx then y x and

ytxSmee不 is stronglymonotone y x

UnlffLNSitxtX.KE 0 zyEXstysx.ly xkΣ

f
Consider x ER and t E so

take y x 忘 e ER'where e 1 1 ER

then since y x.by monotonicityof ysx
lly xll xzpn lL.cfiT F

FE E

Eydefmition.Z.rsL NS



CC A X

X Ri

y
x y
but
ysx

0 Xi

d f
Assume

xng
EX x

y
Consider E min x y

一一 xu yi.ly 0

then for tz EX ifNy Z11 E X Z

ByLNS E 0 ZEX st Z y Ny Z'll as
X z
x z

y weakymonotonicity of 元 Z

x EZ's y
ytanitiviy Hw1 Q1 x y

B monotone



x yifxay and
ytx

xnyilfxayandyzx

a Ulf Suppose X x holds
then X2X and X 牛 X

Thus x x neuer holds
2 f Assume x

y y z

ㄨ2y.y x yzz 2 y
y transitivity X R Z

Suppose zax.by 0 Z不y
contradictingThus Z X

X2Z
X Z

Z X



3 Pf Assume x y then xy.y xx
Suppose y s X then yzx y

yx
14
If First show that x 中 y yax

xx y xxyoryix
y completeness f 不 either xnyoryix

yzx上 Assume y x

Suppose not.ie x y
xay and ylax
xtyThus for tx
y x Dy

yaxAsnmexxy.y.bz
yzx Z 不y

y transitivity f 元 Zzx

x 中 Z
井



b 1

f Take y x by completeness of 之
either 元 X or

ㄨ x

x x and X E X
x x

2

f Assume x

y.y
Z.xay.yzx.yiz.zayytnaniiiy.sc

xay
yzz

xzz

1 x z

qyx Zzx 井
Zy

3
Pf Assume xy

xay.yax
yax x y
ynx 井



C 1

Pf
Choose xEX.grflexitniyf m lb 1

ㄨ rㄨ X E I X

IN 4 井
2

If
Choose

xEX.by U X E I IX
Take y X E X x E Ily I x

3

Pf Choose x y e X
Assume IN n Ily ie ZE I x n Icy
WTs I x Ily

Choose a I 比 Wis at Ily
an X

Also smee ZE I X n Ily ZEIL x Znx

By transiting of in 1h 2 an Z

In addition ZE Ily Zny
器 个 any a E Ily



Thus for at Inn we have at Ily
II Ily
can be proved in a similar

way
Choose b E Ily b E Iwi

Consequently if I 比 n Ily I x Ily


