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Abstract—In recent year, auction is used to solve the problem
that the requirement and supply of license plate is not equal.
The common rule of auction is that the bidders win the license

plate by price order after submitting the price at the same time.

The discriminate auction model of license plate is built in this
article to find the best bid strategy. Then classify the bidders
by the different risk appetite. The winning probability of
different risk appetite is analyzed. The best valuation
expression can be got according the different probability.
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l. THE DISCRIMINATE AUCTION MODEL

Model hypothesis:(1)The number of the same License

plate is k (2)The number of the bidders is n(n > K ) (3)Each
auctioneer can only get a license plate (4)The auction is a
non-cooperative game (5)The valuation of bidders obey the
same distribution function and won’t change according to
other information.

Every bidder have the valuationV; of the auction, the
valuation of bidders is independent and obey the same
distribution function F (v;). F (v;) Is strictly increasing and

differentiable in the Domain [0,6] .And the probability
density function if f(v;). Every bidder will submit the

price @; according to the valuation v, . g, =g(V;) Is
monotonically increasing and differentiable. According to
the auctiong; <V;.

Let’s investigate the bidder X. His valuation is Vv, .His
bid function isG = g, = g(V, ). Other bidders’ valuation
and bid function isV,, 9, = g(v;) (i=1,2...n and i # X).

P, (win) Represents the probability that the bidder X win.
We definite the income function of the bidder X

R, = (v, —G)x P, (win)

We introduce the inverse functionh(g;),h(g,) =v,.
The function h is monotonous, so
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P(win)= P(G>{g})+P({g},>G

>{9i},) + - +P{gi}.>G>{g})

= CoFI@)I™ +CoFING) 1~ F(h(G))]
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So,

R, = (v,—G)x
chi;::ll[l_ F(h(G)]FIG)T™

To solve the problem conveniently. We introduce the

L () =[L-FO)I " F()"" so

R, = (v, ~G)x > CIL, [h(G)]

For the bidder X, His best bid G is the bid that can make
the biggest R, . So

R YRR ,
an =(VX—G)xiZ:1‘,CnflLi[h(G)]-h(G)

k

—Zcﬂl—i[h(G)]
-0
For the bidder X:G =g, = g(v,),h(G) =v,,
h'(G) =1/g'(v,) ,then integral

L S—
> Caif Li(y)dy
G =V — i=1

X

k -
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Letput L, (X) =[1— F(X)]""F(x)" " into the
expression. We get the best bid strategy.

Il. BIDDER’S BEST STRATEGY WITH DIFFERENT RISK
APPETITE

In reality, everybody’s risk appetite is different. For the
bidders has different risk appetite, their bids are reason
reasonably different. We classify the bidders has different
risk appetite for three categories. The three categories are
risk bidders, neutral bidders and conservative bidders. Their

corresponding bidding function isg,,J,,J5. The number
kinds  of n,n,,n,
(n1+n2 +n, = n) .The number of three kinds of bidders

of three bidders are

winning are K, k2 , k3 ,The remaining assumptions are the
same as the above model.
Considering the bidder X,His valuation and bid is v, and
G. We definite the income function
R, = (v, —G)x P, (win) . Bidder X is the bidders of
three categories. We definite the three bids G, G, G,
according to three categories. So the income function is
R =

X

(v, —G,)-P"™ (win)
+ (VX —Gz) A Pxneutral (Win)
+ (VX _ Gg) . chonservative (Wln)

We introduce the symbol {g;}, . The symbol {g;},
represents the kth bid after arranging descending bid g; .As
shown on the right, {g,}, intersects function g,, d,,

0 ,.and the abscissa of intersection point are V;,V,,V,.(It

mean the lowest valuation of the three kinds of bidders if
they win).You can see this suitation in the Figure 1.
Considering the risk bidders: the number of the bidders

are N, . V, Is the lowest valuation if they win F(V,)
represent the probability that valuation is less thanV,. So
the number of the risk bid winning isk, = [L—F(v,)]-n,.
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. ki . . .
R (win)= 3 CLI-F(v)I " FIv,]"",
i=1
andk, =[1-F(v,)]n,
As the same inference, we can get the winning

probability of the neutral bidders and conservative bidders.
So

R, =%, ~ 6,01 ChA - FO) Rl s

[Vx -0, (VX)].ZZC:]jl[l— F(Vx )]i—1 F[Vx]nri 'n_n?_+
TRV N (B 00 R TA R

k1 = [1_ F(Vl)] Ny kz = [1_ F(Vz)] N,
k3 = [1_ F(Vs)] Ny

Because the bidding strategy is different according to the
different risk appetite, we want to find the best valuation.

The best valuation V, is what make the R, biggest.
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Figure 1. People’s bids with different risk appetite
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