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Prv (L 7 BV) = Prob (V44 %—)
= —’é— (ecamee of  uniborm dusk RECumptLon)
P SERTERY i Y2 wjku-%, o T gots O.
3.he, Wi viox W prbabiry 3, Ui 73 (V- O
Bu¥  pvel Cx= v =0 , due o walorm  digk.
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MY\A» ?JX‘): \A’l(\.ll‘k . v
Furet, m&egm&e over the poss\lo\e vales A vi , v;e Co, ?X for 1 o wwm

Wi (o, By v vy = So/’ (vi-x) fvp dy;

= (vi-x) (%) = nt vl'\l:’q-] P (0 wme) 4
T wante to tomik a bid 4ar maximines uklrly , re. mox (vi-x)( g )"
Fol wrt x ¢ —%*. -&-(v;-x) =0

Z Vi -2 =0
5> A = 3TV

Hence, bor a0 2-player ¥ price sealed bd auckan, fhe eq, strateqy 15 biluiy = Vi,

Furthermore ‘rm%\a%&llw\j 18 BNE here.  Confider 'S cod- enp. whiliby when 'H«ab have
Tupe Vi, out report wi wmitedd [, asguming § o1 dubhbul
V\((Ni, Vi LVi) = (vi-STwi) - Prb (7 wins)
= (Vi=-Fw) o Prb (W= V)
= (Vi- T W) wi
Fol web wi * Vi - wi =0
F Vi= Wi o, felwg the frwta 1o optimal. B

\n Qemua\, for o 1 pnce auckon wh N = Li, o, Wy plagers, fhe \old\dlnﬂ strakeqy (¢
gwen loy by () = R
ond- g iy whon 1S o —hqpo, Vi, vt peporkt Wi and Al other agents tal fhe
ke
Wil Wi, Vei | Vi)

"

Vi bwi) - Pub (i wimne)

Vi =pwi) - Prob (Wi 7 Vi 9 i#1i)

Vi = Bw) -+ Wi

FOC web wi t ~pwi™ < (-Dlvi - pwiywi" > = O
5w [ =b w4 AVi- Vi -npwi+pwd =0

\

"

n-2
S Wi (wi-Vi-ngwi) =0

In WNVE, ubh - tellng can maxwmize the cond. exp. whiity, e W (vi, V=) max-
SF0C holds bor Wi =yi:
S QAT VAR R0

Vi
e w-l
S nv R Vi =

=0
w-\

V\%V; = 0

2 nvi- Vi - wevi =0

2 bwo= Sy B
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()\\G\A(O\('\V\ﬁ epreked Yevenue o 2-playes ¥ opne auchn

- S(L“Q(' collecks ’_lf V; fFvom winner | ‘(- Vi > Vi
ER = $ui- Pk (Vi>vp
= £ vt
) |
W\’fﬁgrw\e o possu‘ole valves o Ve Jo L vt Ry dy; = L H V‘sL - "C.

n fotal (M\A\{-\P{j bﬂ\/\) . 't x 2 = J3-

For fhe gemwl \“* price auckom, total expecked revens s

I o=t L.,
‘Zm\ =" 50 Vi A lviz Gy i) H:") Av;

town-d n-t
w ) TR v M v

0
(

(-0 J, " dvi

\

"

n€\
= i At
- h- el
-1
= n4l

Pnothes vay fo fnk of s 10 the ¢ pnce auchon, the slle s expecked  vevewe
16 the wnner ' ad e expeckad wghest b Given e agamption A wniborm dict, tht
emge_()fe.d valukons o agcv\’v& U haown . Fov waborm (0,0) , fhe - 0\(3\/&5% vaWwaliew (<

_ n
SR the oxpecked wghet valdatkon s
Y\FSA = E \/\(Q\'\&{—f \0{ CV'\) = V\;\\ E ‘/\‘S‘AQS-(‘ Vi = Lv:’(‘ . 7\2"—\' = VV“‘:(\ 4

WNE bor 2% opice  raled bd auckion:

Sek

- same w1 price guckion, euds plager suomits a4 bd, has valakon Viov unbTo, (]
- \mﬁ\/\eﬂ- bd g, ut pays b “highest bd

\(uj equld = i (vi) = Vi (e bd Yowr e valvabon) 1€ @ wu\\t\j domm ot S{ro\wfm.

Fueedly, \mdo\ms +M—lql}v.\l\_l) weakly dormates  overbodding -
o wins the awckon: [ 1 tAls fhe bk, bi= Vi 2 b IF § overbids bis Vi, B> b
Kagwd\acg, i <hll pay $ e seond - (/uyke.h‘- hd ve. b’ = max4{iviy and g"""" (V;-bM.
2.0 Ioses: of il fhe dwth . b= Vi < by bor fome j £, [er e WA bid be b*
IF i oy /\\;z, fhee ae 2 odemes: IF by < ¥, i shll loses, o the uh\«‘(j v ostll 0.
Bt i B> VY y , then @ owms dhe auchon bub will gam negotne whldy , - vi -\¥ <D,

Next, \oxddmé -’(M‘—l/\(;'v\\cj algo wwk\f) fominote ¢ \Mdev'lo«o\o\m@ A

-t lofes = 1k i feAls e twbh b= Vi < b b fome JEi. IF T wdedbids bi < Vi < by,
shll loses fhe auchon. W bl catec, i gelt Hae game vh\\h.) d 0.

2o wmes b i el e twdh, 1ogans iy Vi - b whee by Fhe seund - hghest bd .
6 7 underlads bub bl ws, te . v > /\;; >b, e i sl W fhe awchon ad pons b’
Howantr | ;f— i undedods and loses , r.e. v; > b >"<\7‘. , then i Q&H uh\\’c\j 0 which 15 whvre ”\Z(
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WPM/\-PA revinaue wm )-ylmju )_M ‘)\rlw aunckion *
- seller collech vy foom @, 0 F vi> Vi (e i ums)
ER=v; - P (Vi >V
= v - (=) l
\mgmu over possible valves oA vj jo Vi (=) Fevyy dyg
10 Lvp = v T dy;

7 [3“"’&1' Tvi' 1%

= *L—
2

= %
n tota (MM('('\PL:) \D\J h) : 2% "L = -é-

"

L
3

For fhe gentral, - player gome -
R W g (A=) Vi P (Vi ok grestest) B dwi

\

i

n g (w0 ve (1= Fe) ( FTap) ko dv;
one v > Vi n) Ve <V

n o v (- ™) iy

nin-1) j; it v dy;

vin n+l [
= W) | AT T ey o

1)

i

= nlw-1 (‘W“V‘\G

)

= w0 S
Nn-|
= Nt

Revenue Equ\\\/n\em Theorem © |6 dhere are 2 oddert wAh  valuwee dravn Grom Wb (0,1,
then gy rtandard auckton hag ak bxpecked revenue A% and wes o bidder vt valve v
omd engecked probek o £V, twe fame ar the 2" prce auckion.
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Provigion of public %omia

SeA-up -

- N= A, 2 Bgps vty prvate ndvpondont values v v dnE(0, 1) Gov o dierete public go0d.
- it o provifion (==

Gtwwmll\j, He medhaniem 15 that each agent makeC a  costriostion  (not direck meth) , and
F e total cotribnbon = coct of prevition, e ond Vil be pv»vm(wl.

Theve ave -hﬂ\onu«\l\»j 3 games whith can ocowr:
[ gonbrib uton game - contrlovbion  net refhanded i no provion, prinapal keeps bmdgaﬁ- Swrplus

2. Subsoripfion game = tentribubion refunded & wo provision, prinapal keeps bw{geﬂ- Swrplus
3. ophmal methanidm ¢ cntrbahon refnnded W o prevision, b\/\dﬁ‘l’,\- JW‘PW.( ¢ Shaved %umllﬂ

BNE in “oontribbnhon qame

Only | equiliortum thbodM Wil abribite  and  probabutity R pubic 6‘9‘9’9 provon s 0.
Let g (v) =0 Vi

condh- P \,«h\rbj v i v Bk (bi+ Y 2e) - by £ Vi Prb( b+ vy Ee) ~bd
e by £ Yy due fo rottonalry
Vi Brp (hi* Vg €c) =% = Vi bbb (V2 C-b) o
- Vi (‘_ C+\o(3 "b.’ ) (AW.‘» 0(\!'(‘
= V; - CV; + Vib; - b; ) c -3

"

-t v+ vib; - b
(vi-0b -4 v ‘]<o
~—— ‘—’_Y/

£0 £D

2 i exp. tand uhldy <0 i b >0 . Thus Hhe rmbj BNE  that existe
0- cowbvibuhon, sin@ & porrtve cvdvibuhon makes o\gmh 4"““‘:) worte & .

BNE wm “ubseription game :
|- O-cmbributon = bicy;) =0 Vi, Prb C?mvl,((w\) = 0
2. fhrechold f’rer\j (.(pltﬂ-\wj st ) - b;

c

\73(Vi3=<0 Fvie s 3 )
C C ¢
T ik vizs

— Vi

Cond- exp. whicty bor i HE
BlV< S S b v) =0, 0 owhroon eg
£, Feviel 3y s
4
T

cond- oxp- wwr\ns (vi-$) P (v3 25D >0

———
20 >0

c

2

[ exp- uhln‘rj (over V) ° j
Cond. .

15 exp unlty owr v; - [% i-$y(- %) fun dvi

(vi-$) by o= ui-5 (-9
(-5 - Y U=-%)

Prob (pravision) - net uhlrf}j

[}

Wi
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3. |{mear d'rw\-egﬂ b ) = oo+ B (Jﬂmm@{—(\j <> o, L rame VYi.)
SPQ(AG‘ICQ[ , Y (Vi) = J)‘ Vi + "L’(zt.—\):

et i'c “hid be x. We ceek to maxmze s Eu:

EW (2, b)) L Vi) = (Vi=X) - fado( provicion)
(Viex) « Prb (X + by vy = €)
Tavs we have fhe vmstramt x + bj oY = C -

= A+ ol bV = C
> v ? t(c-xway
Vi & bounded @ T le-x-o) € vy £ )
S EU = (Vi - X)) Pron (Vg 2 g (e-x - o)
= (vi-0)(1- F ce-x-ay)
FOC web x ¢ (ui-x)(F) - (-5 (c-x-o0) = O
S5 FWi-x)-1 + Fle-x-2)=0
S Vi-X-p+C-X- =0
5 x=fvi+zlc-a-p)

"

n

X = o+ by D Bt = $(c -a- R)
= ’i‘C‘&""T}E
S K=36-%

Henee biv)) = S v +$c-% = $vi+ T(2e-Y) | m
Probo Cprowsion) = frob ( BiCVid + b (vg) 2 ¢)
g__y—

TV tL e+ 3y 2t G 2c

S Vi+y 2Tc+y

\
| Pk o prwfon = area a@-H/uf ’('nam‘gle
v e $ (1-Fe-0*
= (-3
- 2
ooy Vi+Vi=2ca g = 3 (% 0-%Y
< _8_ L\_—C b

Comparison e@ %w\\\onmef

tareshold_steateqy - (-6 T U-£Y e borter £f-
.

lnear &GVM&%\}: -:— (-<) - % (-3

DECI&GN



MECHANISM DE(\&N

ENE 0 optimal mechanisvi -

I 0= ocovtyloution
2. fhrethold P&ra{-eqb

- came al SWoSpriptn medhaniom! EUi = 3 (1- £

- dont need to worry dvour splithng bud ok awplws smee Hhere's wone, 2 bi = £ exachy.
3. hintar Hrm‘raj\v)

bivi) =2y gz c-g Vi

cond. exp- whii
for va v, where |°Mbhc 0004 I pvwwlu(
EUi (% Lo 1w = J Vi - X + 3 (% hop-c) Feyd oy
t '-——_\,f
I‘;\l‘f \Mdj% YIS

tondtramt 15 X+ bitv)d = C
9 X + .><+ pyj =¢
yj = T - x - o)
loound s v/()— Vi v w the e o m’rcngW\

— v( - Av;
J#‘(H_d) V- X+ §Cx v oebvi-cy by A ‘

2 b .
T (Vl T )LT - % I)(l— LCC X - d\') + :' Jé—((-yn,(» Vj D(VJ
= (w3 -5 20 ple--w) « £ (D= Teex-o)
POC wrk oL "&'("*"{ZCC—I.*-O()) + (U;—%-%«»é)(‘?) % ‘E‘(%)(C“X“o()(‘:j) = 0

2 Jvi-Lt-Ct+a-frc-x-oL +CL-2L-x=D
2 X = %’-V;-q-%(c—ob(;)

A=) = oL+ gui > 0(-‘-';‘(_(.-0(-@)’ g:%

5 A TC-TAd-%

S o= -1t

t ®

2 C
bilvi) = T i+ g-

Pwk(,fNV\SLOVO: b; (vi) + L,j()\/l) z2C > %(V;-& \,‘D,‘, 2(%_.\&) >c
S ViV oz %C+—'£

! 3
s L0gGe-y) = 2 (-3
( 2 ik
7l = §C}g) (-3
3
- S b = Fo-e
\V.‘*Vj:zc.‘l

0
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GQW\J( U conditional @erdlté? V»"llr(-ﬂ L

W agulbriam v + VJZ%;L*{‘ > v, = %C*"S‘V;
over vélued of A
_ |
EWw o= Jx [vi b + 2 b« biovd-c) geupd dys
zC +5 -vi
\
C Py (4
=Ji“%,w[V}-(?:"%*?Va)*i'(%--t+%va* St 3vi-e)) Fugp dyj
(
- | (3 vi-5c 1) dy

2c+%-vi
{

"

37 (4Vvi-2c «2)

v vaes & Vi m stb\num‘
| \ s 2 . B
Eui = J‘ 33 (4 vi =3c +2) Fovd v

e-%

%
= ftu-gy

COM\?O\I‘IS’OV\ ﬂe %w\\ \\oyuAm$f

faeshold_srntesy - L-¢y

lineac sbvateqy - Lo-sy —— bAter £
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Llateal fvade and double amtbron
Ie)r-uP: S‘mgu, \o\MjU ad redlee, Lot have prvale mbormaton  oloont thers valuskons £ o
AmMMOWt gﬂo& , Vg, Vi o wnE (D, 1)
ench Suomits o Raled ad  Ceeer = acking prict, biger > offer pnee)

W P2 Ps, tradl of fome mov"wi’ wpow price
- assume \mear Srategies, e pr= oo+ Bivio =g b

<

-

(. ‘\‘mdtmg price p=3( Po+ 0D -
( S
chact Wil hwger s cord. . ‘;““‘t}
Eu\o()ﬁ/P;\Vb3=jz (\’b‘ji(l*Ps» Fuey dug

consbrnt 0 X 2 P S o = os + Bs Vs
> v 2 g (x-a0)

bownds For wiegraton are Vg € [0, & (x-en):

o (=)
E U, = j&s

. (V\,"k)f.""io(s-i‘?»s‘ls) g

[

(Vb~-‘;x.-";_°(s)(é23(x“°(-‘3 - ‘& Bs (&)(ﬁz)*(b o)

)

t (W-Sx -5l x-ets) - ‘X‘(éﬂ(lw(s)l
FOC wrbxt g (Vo-dx-$a) + Y (ED(x-x) - £ @‘7)("-“"5\ =0
S Vo -$x-$ag -4 s =0
> A* = %‘v‘o + '%o((
L= o = oy * g, Vb = 35’%’/ ozs,’é'elx
S/m\mrlﬂ e sller tade when PL= X S s+ Ve zx S Vo= g (x-ew)
\
»"Eu.( ( Pu, Ps \\/.x} = JJ—[I-OW) [‘i‘ (o~ — Vs] &CVD dvy,
¢y

|
= + Vv 1 -V vV
J?f\:(’f&\.‘) [;*L*‘k%\,*lx ;] vy,

= (g2 + ¥ - v (1- grlx-a) « SR (301 gle-wd)
FOC wet w: $(1L- é’;tl—d\,»-t- (£ x +"id\,-vs\("é§3_ fA_L (ﬁ)(u-dg)(“@‘;) =0

D c3r-duy s et df bty ~E X+ Ldy = O
S5 y-dxeitt5p =0
S A= 7o+ (ol B

X = P = ods t gV, bs =3 o =3+t b
= &s-’i‘(%&s)*’;‘(’;‘)Zq".
’-'—50(‘,:\'%_

In SMMMWy, e U\w\l\ov\v\m J‘&mvl-%\o W

L 2
PcCug) = 2‘{*’;"% o Q) = 12 3 Ve
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APblimde) @ PoZP > B+ 3w oz2z+iv

|
Pl (frade) | Hoany le veuktvg From
=5 o | LT hormation  aaymmety
ARRED) 7
0 vs
2. Jvadmg prie p= ko + (1K) pe
Jtact wrtn buger -
- frade occwgs T o P Z Peo= os £ BeVe D Vg £ ?bp;ots
<

= by gete Yy - (ke + (k) )
Vo - Clepy + L) Cotg + e Vo))

S uknown v.v.

=

- oL
‘\'r&da otun! S'VY V¢ € {O PLF‘ ‘]

fo Wwyor's  condiiional xpesked uhlry -

[-.l,

|® N S R G A F AN

n

Ue ( Po, Ps | Vo)

"

Py - o
jo Bs [Vb - kP - (k)R - (k) Beve ] Eeve) dvs

- ; ke
oo (g, - ooy - Q00 Ry
2 gs

\)

-3

CeRy - (el ge (BEE)E

0C wr =4
FoC wek b, 3 W=k P -l o) «
L
B g ( Vet - 00O kP + kas = (0K P« (8 s) =0

{
F g (Vb - 2%fu «kds =P + kb)) =0
\
2 T (P v - kds —V) 70

Vy =+ b s

$ P - —— - _‘_. —_
: oy = Fa Ve f o
Now, bor teller = frade &t Po = Sy + By Vb Z P DV, = P - %
z L

W

n
Vs Cfu, Ps Lve) j P [(eptwe) « (R pey = ve ) by dv,
(3

!
j Ps- vy [ Cle Gy + Buve) + (1-R) ps) -vs) Aw

1)

"

{
Jp;-a\, [ Ry + (-RYPs - vs « kbuvi] dve

[
T e 1 S R R LN OIS ol
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Us Ch, b lvd s (- B koGm0 + kb (DU ——‘"}3)

FoC wrt ps: ,‘“ (eay + () pg -vj)»e[\- )(\ k) + k?ﬂ»(\" )(-@L& = 0
= ﬁ' (S -y =20+ &P+ ve + By - kB )=0
(=100l < B

\
= o= 3o Vs ow 2-%
- ke
o = v ods

S‘o\vmﬂ Ilwmmwepwb v Ge = ,

g = Lk (Ke + By)

Be = >+k : = -k
-k R A
T ek S (e ¢ )
= _i_— ((-(' k’([)
(=) Cet)
:.$ olg = -g." (\-’ k} oy = M
/ 2 Ch#0)
Thevelore Mkz)lu w egulibrium :
N | kC-kR) (
Pe=35s(l-k) « 37 W% Po = Seen) et Vb
(- k f

-k (
Probo (frde) : P = Pr = :L)f-(- l) * T Ve 2 T e

> W o2 g (2w (00 -3« K +2)
2

2 W 4‘_2k (2ve (14l + (=) k-2))

< —_—

V¢

( » Mnd f2 Iaou«/\o{arm pordl S0 We  Can calcud ate
fe area of {he '{rwjlec

b - :iﬁ: C2vs (Wl + (=) (e-2))
0 b = { '.')“C\'-\Q € v=0
Vg ( | (F ve= 1-3Xk

b what ke« Pl (trade) maximzed 2
Probo (trade) = + (1= SC-0)(1-%W) = - Fk*« $u+ L

s

Fol wr g ¢ *ik-i-’fs"
= k=L
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MNE fo¢ generah care o auchons

Set-up - |

- N=41, 2, Y riek- neutral  buyesy

- e’ valuarions ae deawn from  pdf GV . chfE F(WY , vie (o0, 1]
- bMAjm havt qwle—hmear m\’\\ﬁg w = Vi =b L i owms and Py £ bid b

| Seller Wit 2em0 reservahon price
- e gl W fo  pedl oLJuJ\- and make He maximum omount of- reenne

[ prnce realed Wd auttion -

Agwir Ve a biddwy Fandkon b; - vie[0,1) = R = Co,e0) Nute Hat Has s
stricdly ncreasing , Wgher vawakion = Wgrer bul.

We feel & vawv\v\—r\c BNE © cond. BEW 16 waymzed when i bids Lo guen
vthert omploy fe same bndding Fwndkion Beo.

He Reve labipn thuf\u Hoave entls aput veport Vi, and fhe winne o e
one Who (vomii He \«3\&& vpord . |& i wing ‘b\j Sulomibhing Wi, ""’“{‘) pay NUDY
= 4 buldng dmteqy By 11 BNE & urh-tAlng m e desorloed direct we chanirm
e wi =V;) Is BNE .

leA w(w,v) b a p\mje,ru cmditionad 2mp. w\—\lx*j Whan -H,aj ove ol {\jpa v, and
wporh a valve of W, ad all sther plames repovk tmkhfully -

ulw, vy = (V= Bew)) . Pub (i wind
[V~/\\o(w3) c Pl (W all other v)

(v—/L\,(m‘) : Lf' F, (W)
(v-Bon) - B Wy

JUulw,V)

fruka-delling WE &~ . 0

"

(r

It

FOC wyt w e (v-'\lcm) -y B awy bowdy 4 (—’L’cm). F*'qwd = O
Wb W= v - e
(V- ;Y Py ey - Ve B oy =

o)
S v e B kv = by e E T wy fevy « Yoy - BT w)

N\
ot Hoak fau (s erpantion A produck ome
w-1
o VWD F o) wrk v

L ~ al
S v ) R l(,v) Fvy = ébCV;VF o

\v\kgrak boh, Sides: (er v=20)

AN n-t
JV Jbv) F'ow Ax
[+] oV

A\ =
= [, am) P b ax =
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v 3T F™ o
b oV

J: oL (n=1) F"q D O Ax = J Ax

S [V xoy F 7oy kodx = by BT - blo £
20 e 0€bd v
Tans, we have e egpaliorium \o\ddll/\ﬁ banckon:  Uor v>0)
MV) = F\"TCV—) j p X D " oo Foo dx

-\ -
]:V:‘"‘c\/) I: LB feo dx

=)

_ \ v n-1
= F™ G J x dF"7T ™

0

Ver's ppmetk s formnla vl B¢ unbori Adlnbution , Lo B =1

AN _ n-\ v n-2
b = T [, 1B kLo

Fony=x

I‘ A\ w2
—_
= " o x

N-\ n
SWY

]

1)

AL / v n=Y, BWY = TV o show pebave

M?ML& et - @Aler tiletkt bon from wdder i o type v v V> Yk
ER-= bm ?MJ(‘ Wing)

= b - B o gwen type v

= [; /i)c*/)' FVM AR 0\\// goon bdaer t wia \/W\hﬂ V.
m fotal: n [, /QCV) F7 oy Fewy dv
n o \:“"m (05 x Foo sy da] - BT 6o v
nin-\ Jo Jo X FV\ ™) (:1'\0 dr k> dv

({

Lovn e, em\vau,mw w pee anlhon:
n ‘mu mbhion , Lo = V.

wfw\—w vonne - Aee elletks v rom unner, it v yrd iju% vilve
ER= V- (- FOO) (FOo)™ - ) fav & gwen V

= V\(v\—\)f' v L-FON) F™ e &y dw
p Yo
Hrtal  possible wivnen

We Wt 1o e Bar wen-yy S §o < B o foxy dar by av — ¥ g ER

-

vx(v\—\)“, v L=FM) F ™o b dv — 24 pne ER
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From pvm. ER: wn-v j j x B o b da By dv

n (h-1) Jo x B oo o (4 fcuy dv dx
nend I F oo ko [FOY - Foo) dx
A= [0 2 B oo o) (V- Foo) dx
wplau; A =V:"

na-ny [Lov (- Fo) B oo by dv
A once BR. B

1] t

"

n o

2. feller with wevation pAce (ve. fove U 4 mnimum bid that the rellrs will only trade at)
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