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The optimal trading strategy of uninformed traders in an order driven market

*

BING Tao' LIU Shan-cun' ZHANG Qiang” ZHAO Shang-mei'

1. School of Economics and Management Beihang University Beijing 100191 China,
2. School of Economics and Management Beijing University of Chemical Technology Beijing 100029 China

Abstract: Considering three factors: uninformed traders’ expectation to the asset value uninformed traders’ pri—
vate valuation and the volatility of the asset value the paper models the dynamic price formation in an order-driv—
en market with asymmetric information. A closedform solution is presented to describe the order placement strate—
gies of uninformed traders so as to depict the dynamic process how the uninformed traders update their expectation
of the asset value. Our results show that the private valuation and the volatility of the asset values affect the unin-
formed traders’ optimal strategies leading to market converges to different equilibria. In each equilibrium state
uninformed traders update their strategies according to their expectations of the asset value resulting in the change
of informed traders’ strategies. Specifically there is a possible state in which the informed traders are crowded out
of the market. Furthermore the differences in the execution risk of limit orders in each equilibrium play an impor—
tant role in the effects of private valuation volatility of the asset value and the ratio of informed traders on market
liquidity.

Key words: order driven market; trading strategy for uninformed traders; private valuation; expectation to the as—

set value; liquidity; equilibrium
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E
/Ul

HA; (vF " = L) = dg(" = L) + A3 (v" + L) —Agm6,(1 =6,) (0" ="
H By (vf " + L) = Agy(v" + L) + A% (0" = L) + Agym,(1 - 06,) (0" ="
H Ay (vF 0" = L) = AgyH (v = L) + X5 (v" + L) + Agaey(v" = L) = Agm6,(1 -0, (v - 0")
H,By (v = A (0" + L) + 25,07 = L) + Ag (0" + L) + Agyw6, (1 -6,) (" -0")

Hl = 1 - )\RMASM M

-
S
+

&=
|

JCof R Ag (of 0" = L)) > J(v R Ag (v " ~1L))
JCo R, By (v 0"+ L)) > J(v R By (v 0" +1))

R =" +1L R =" +1L "+ L
(1 =@ oL > w(1 - 6)H (" =) —%ﬁ(l—&,)@f(v”—v") +1_T7Tl—(l—
0) ApyAgy (0" —0") o - L
H L 1 -7 2/ H L 1 -7 H L
(1-m)(1=-6)L > w0,H (v —v) - > w0, (1 -6, (v —v) + 5 1-06,+6H (v -v).
! : B (vf R) <R;
A (o R) >R, 2L > 1-7m0,(1-9,) (v -0") .
Ae
0: 0 2L > 1+ 3076,(1-6,) (0" -0");
BM
Ay 0oL
0 2L > ]+T7TB[(]—0[) (U —U).
su

*

B (v R) > 0" A (W R) <

t

(Asy - )\fm) L<Ag 1-m0,(1-86,) (UH - UL) Ay = /\gM) L<Agy 1-m6,(1-9,) (UH - UL) .

Matlab L(6) <L<L'(6) 6 ¢ (6(L) 6(L)
77(1 - 9/) Hl _1_77777(1 - 0/) 0% +1J 1 - (1 - 01) )\BM/\SM
2 2 . .
él](ar) = (1_77_)0 \ _U)
m0H - X" Tro (1-0)>+22T 1 _g +0H,

2 2 (1 L
];12(0) = (1-m)(1-9,) e




— 44 — 2017 3

7 _ Asy 1 —@6,(1 -6)
/\SM - /\fw

(o — Ul,)

~ Apy 1 -m6,(1 -6)

L%(0) = : (v" =2 L'(6) =min{L"(6) L2(6)} .
)\BM - )‘SM
2) 3
S, 1. s,
d(S) w1 -20) w(2L+0" =") +7%0,(1 -6,) (" =0") + (1 - Agyhgy) (0" =)
0r ( 1 - Aﬂw/\.w) ?
1 d(s)) . 1 d(s)) ! 1
0, € (0 —=) 0, > 0; 0[6(2 1) 0 < 0. S, 9,—2 0,
o0 81 b=
Silymos = % (e =0 - TG -
3) 2
1 _ASM (1 _As‘w)(l _/\1)\.%4) Asu(l _)\1) (1 _/\1)
(I)Z - I{2 (b3 - f]2 ¢4 - H_ d)Z - }I2
é21(&) _ Hz(/\l - Am;A;M)_ +(Hz + /\l_)\RM) 77'91(1 - 0:) (UH _yL)
( Asi) (Apy = A)
_ Hz)\sew(l _,U«)\RM) + Mgy +M( H, = Ay 77'91(1 _ 9/) [ H L
LZZ(GI) - \v —’l))
N 2( Asi =i+ Ay — A Agy — HAgyAgy +M)\1Asw)
= H,(1-Ag) —76,(1 -6,
L(6) = max{Ly(0) Lu(6)} I'(g) = 2UL=Aa) ZmOLL=0)

1 - 2/\SM + /\1/\.911

_ Hz/\w( 1 _l/«)\sw) + ( H, + A - ABM) 77'91( 1 - 9/)
2( 1 - )‘SM) ( /\RM - /\1)

£*(6,) (v" =o") [2(6) = min{L"(6) L*(6,)} .

4) 3

J(v) R, By (v " +1))
=Pr(0,,, =BMOI| By (v " +1)) B, (+" v +L) -R -E(Av,, | 0,,, = BMO)
=A By (vf " +L) =R - (4, )
ABy (vf " + L) —AR, —w6,(1 -6, (" - 4"
“Ag (vF R) =R +J(v° R By (v " +1L)).
JOo) R Ay (v 0" =L)) =pR, -
pAy (v " = L) —@6,(1-06)(v" =) By (v R) =R —J(v] R Ay (v) " -1)).

1
(Ly(6) L'(6)) (6,(L) 6'(L))
| - - A(l—u)+%ﬂ0f(1—0[)
3 o = e = Lal6) = T A (v" =) Lo(6) =
/’L(]_)l)-" 7T0[(1 01) 1 - _ 1_ T 1 -
S (=) L(0) = ma{Ly(0) Lu(0)} D(0) = A NmOLZ0)




5) 4
L= Agy 1 -A 1 -, L = Agy
d) = - P = = ;= _
6 H, 6 H, ¢, H, 7 H,
HH, + (Hy, +u,H) 70,(1 -0
L,(6) = w i Hs + (Hs +p,H,) w6, ( ) (1/” _ 1)L)

2 )\sts(l -A) _M1H4(1 = Am)
_ AHHs + (Hy + A Hs) m6,(1 - 6)) .
S 2 At (1 _Ml) =M HS(1 - Ag) ' -
_ AgH + (Hs +pH,) 76,(1 -6,)
"2 Asuls(1 = Q)) _IJ«|H4( 1= A
Ayl Hs + (Hy + A Hs) 70,(1 -6) >

Z42 0,) = I— I} 6,) = min 241 0, 542
(6) 2 ApH (1 =) = A H(1 = Ag) \ ) (6) {L"(0,)

1

Appendix Fig. 1 The decision tree faced by the uninformed traders



