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The probability of L, with high ability is P, ; The probability of H, with low
ability is (1—PA ) L, ’s probability of seeking help is g; its probability of not seeking
help 7 — g; The probability of H,’s help-seeking is g’; Its probability of not seeking for
help is —¢q'. Let the probability of L, be P,, the probability of H, be (1—P,).
Let the probability of L, be P, the probability ofH, be (1—P,). The probability of
L, giving help is r’, its probability of not help is — 1r’. The probability of H, giving
help is r, its probability of not help is —r. Thus, the belief of player A and B at

each point is:

_ (17PB )qPA _ qPA _ Q'(1*PA)
Y= , = , > l-y= , ‘
ap, (1-Py J+q(1-Py )1—P,) P, +q(1—P,) P, +q'(1—P,)
_ PgqP, _ qP, l—p _ qQA—P,)
QP Py +q'Py (1—P,)  qP,+q'(1—P,) P, +q'(1—P,)
(A—Pp)qP, T 1—=Py)r Pyr
€= = e . l-—e=+——7"— N
qP, (17193 )r+qPB P, (1*PB )r+PB v (1-py Jr+pyr
(A—=Pg)(A—Py)qT (A—=Pg)r Ppr
= = N 1 - ‘u. == A

¢(1-py)a—Pr+qPy P r (1-Py Jr+pyr (1—PB )r+PB r

(A—Py)P, q(1-7) (A—Py)(A-7) P, (1-1)
0= = . 1—-6=
a(1-Py )Py (A=r)+qPy P, (1= (1-P )(1=r)+P, (1-7) (1-Py )a=r+P, (1-7)
(AP, )(A=P,)q'(1-7) (1—P,)(1-7) P, (1-1)
m= = . 1—m = .
¢(1-py )a-P,A-+qP, =P A1) (1-P, )A-r)+P, (1-7) (1-Py )a-r)+P, (1-1)
5= (1-qP, (1-P;) 3 (1-o)P,

a-qp, (1-P, J+-g)(1-P, )A—P,)  (A-@)P, +(1-q)1—P,)

a-¢)(1-p,)a-P,) _ a-)a-Py)

a-qp, (1-Py )+a-q)(1-P5 )A—P,) A-q)P,+(1-q)1—P,)

1-6=

Therefore, if player A seeks for help, player B is in two situations: help and not

help. Take the utility of player A when player B helps as U and the utility of

AseekO’

player A when player B doesn'thelpAas U, .- Thus,

Ujseero = ~% [EB (aA—Seek) - aA] —B,cap



Upseerx =~ €~y [EB (aA—Seek) - aA]

Player A's utility is:

Upseer = Pp [r’UA—SeekO +(1-7) UA—SeekX] +

A-Py)[rU +(1-r)U

A—SeekO A—SeekX]

UA—Not seek — _aAC - aA [EB (aA—Not seek) - aA]

In the case of H, with high ability:

[EB(aA—Seek)_HA]:(1_PB)[LAV+HA(1_V)]+PB [LAp+HA(1_p)]_HA
=[LAy+HA(1—y)]—HA >0
[EB(aA_NDtseek)—HA]=(1—PB>[LA8+HA (1—6)]+PB [LAJ+HA (1—0)]—HA

=[LA6+HA(1—6)]—HA >0

Therefore, a, of both partiesis a Player A's utility in seeking help is:

A At
Upseek = Pp [r'UA—SeekO +(1- r')UA-Seekx]
TA =PIV _geero T (1 =1V 4 _gpepx]

=[Py + (1 —=Py)r|U +[P,(1-7)+ 1 -Py)A-NU

A—-SeekO A—SeekX

= [PB“r’+(1—PB)r]{—aA1 “LA)/+HA (1—)/)]—HA]—,B’AcaB}+[PB(1—r’)

+(1-pPy) (1 =){=cH, —a, “LA y+H,(1- y)] —H, ]}
Player A's utility when he doesn't seek for help is:

UA—Not seek — AaC T Ay [EB (aA—Not seek) - aA]









compare the difference of the utility of players’ different selection.

In the case of HB :

UB—Help - UB—Not help

=—HBc—aBl[LB(1—£)+HBS—HB]+aBl[LB(1—9)+HBH—HB + Bgca,

=ap, (Ly —Hy)(e—0)+c(Bgra, —Hp)
In the case of Ly :

UB—Help - UB—Not help

=—Lgc—ap, [EA (aB—Help) - LB] +ag, [EA (aB—Not help) - LB] +ppeay

=—LBc—aBZ[LB(1—2)+HB£—LB]+a32[LB(1—6)+HBO—LB]+BBcaA

=ap,(Ly —Hy)(e—-0)+c(Bza, —Ly)

In the case of Hy :

U U

A-Seek ~ “ A—Not Seek

=[P, +(1-P, )rl{-a,, “LA y+H,(1- y)] - HA] = Bacag}+ [Py (1-7)
+(1-p,)(1 —r)]{—cHA —a,, “LAV+HA (1 —V)] _HA]}

+H,c+a, “LA6+HA(1—5)]—HA]
=—aA1(y— 5)(LA —HA)+(r+PB r — Py r)c(HA — B, az)

In the case of L, :

UA—Seek - UA—Not seek

= [PBr’+(1—PB)r]{—aA2 “LA)/+HA (l—y)]—LA]—ﬁAcaB}+[PB(l—r')

+(1—PB)(1—r)]{—cLA ~a,, “LAy+HA (1—)/)]—LA]}+LAC
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+a,, “LA6+HA (1—8)]—LA]

:—aAz(y— 5)(LA —HA)+(r+PB r —Pg r)c(LA - B,ap)

Player belief:
. (1—PB)r \6=(1_PB)(1_r) o=y qPA \
(1=Py)r+pP,7 P, +q'(1-P,)
(1_q)PA

:(1—q)PA +(1—q’)(1—PA)\

Furthermore, B with high ability can expect A's ability as a,

yL, +(1-
y) H, .The ability of B with low ability can expect A’s ability as a, = pL, + (1 -
p) H, We thus substitute them into utility function. In addition, Player A with either
the high ability or low ability would decide to seek help or not, player B with either
the high ability or low ability would decide to help or not. When player A is helped by
player B with high ability, r = 1; when player B with high ability doesn't help, r = 0;
when player B with low ability helps, " = 1; when player B with low ability doesn't
help, " = 0 When player A with low ability seek for help, g = 1; when player A with
low ability doesn't seek for help, g = 0; when player A with high ability seeks for help
q' =1, when player A with high ability doesn't seek for help ¢’ = 0. In summary,
there are situations including r=1,r=0,r =1, =0,q=1,q=0,¢4 =1, =0. As
a result, there are 16 combinations. According to calculating there are nine
equilibriums. The following section will discuss these equilibriums.

The first equilibrium is: H, help; L, nothelp; L, seek; H, notseek

A
r=1r=0qg=1q9 =1
In the case of H,:
Up_tiety ~ Up—not hetp = ¥p1(Lg —Hp)(e=6) +c(Bpa, —Hy)
=y (Ly —Hy) +c(By[P,L, +(1— PA)HA]—HB)

U > 0, there must be:

In order to meet the condition UB—Help ~Us_ ot hep

M






Case 1g: Case 25:0

In the case of HA

U U

A-Seek —
=—aA1(y— 5)(LA —HA)+(r+PB " — Py r)c(HA - B,ap)
= —a,, (v—8) (L, —H, )+ (A =Py)c(H, —B,Hy),

Therefore, in order to meet the condition U

A—Not seek

U > 0, there must be:

A-Seek  ~ A-Not seek

_6 —_
OO Ha) ) HA)+H—A. Because there are (y— &) >0and (y— &) <0, The

B, <—«a
A a1
cHy (1-P) H,

relationship between g, and a,, is shown in the following figure:

Al

In the case of L,
UA—Seek - UA—Not seek _aAZ(y - 6) (LA - HA ) + (1 - PB ) C(LA - 'BAaB)
= —a,(y=8)(L, —H,)+(1-P,)cl, —B,H,D

Therefore, in order to meet the condition U

U > 0, there must be:

A-Seek ~ ~ A-Not seek

(y— 5) L,—-H L
'BA < _aAZ M + _A_
chy(1-Py)  Hy
Because there are (y— 6)>0 and (y— &) <0, the relationship between
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Up_tetp ~ Up—not hetp = @p1(Lp —Hp)(e—=6) +c(Bpa, —Hy)
=ag (Ly —Hp) +c(Bgl, —Hp)

Therefore, in order to meet the condition U,_, > 0, there must be:

lp - UB—not help
ﬁ > — (LB;HB) + H_B
B ®p1 i

cLA 4

The relationship between g, and a,, is shown in the following figure:

4

Bg

Hp

cHp a
Lg —Hg

In the case of LB

Up_ttetpy ~ Up—not hetp == ¥po(Ly —Hp)(e—=6) +c(Bpa, —Ly)

= ag,(Lg —Hp) +c(Bply —Ly)

Therefore, in order to meet the condition UB_help - UB_nothelp < 0, there must be:
(LB - HB) Ly
Bp<—ag, T + L
Cly A

The relationship between g, and «,, is shown in the following figure:

To put the two figures above together, we must distinguish between occasions

cH cLB cHB i
—-&> as case 1 and —-¢< as case 2. At this

B Lg—Hg Ly —Hg Ly —Hg

between

point:

13



Case 14: Case 25:0

In the case of HA

U U

A-Seek
=—aA1(y— 8)(LA —HA)+(r+PB " — Pg r)c(HA —B,ag)
=—a,, (L, —H, )+ (1 =Py )c(H, —B,H,)

Therefore, in order to meet the condition U

A—Not seek

U < 0 there must be:

A-seek  ~ A—not seek
(Ls —1,)
A A
By>—ay, +1

The relationship between g, and «a

-

cHp(1— Py ) ay
Ly—Hy

41 1S shown in the following figure:

Ba

In the case of LA

UA—Seek _UA—Notseek = _aAZ(y_ 6) (LA _HA)+(1 _PB)C(LA _'BAaB)
=—a,, (L, —H,)+(1=P, ) c(L, —B,H,)

Therefore, in order to meet the condition U > 0 there must be:

A-seek UA—not seek

I Ot B
Pa< aAchB (1—PB)+HB

The relationship between g, and «,, is shown in the following figure:

A2

14



To put the two figures above together, we must distinguish between occasions

between L (1_PB) —-&> a (I_PB) as case 1, andm—g < M as case
L,-H, L,-H, L,-H, L,-H,

A

2,. At this point:

Case 1,: Case 2,:0

Fa

LA LA - HA

Hy ey (1=Fy)

§

>
Ly—Hy Ly—Hy

Player A must satisfy all of the conditions of game equilibrium case1,. Player B must

satisfy all of the conditions of game equilibrium casel,. To satisfy both casel, and

casely, there mustbe 0<¢< c(l - P, ) The figure is as follows:

B
La Ly —Hy

E_CHB(l_PB)

Lp—H
RN
cky 4

.
@

cHa(1—Pg) cHy c(1=Pg)ly clg
— — — - - cHa(1-P5 )
Ly—Hy, Lp—Hp Ly—H, Ly — Hy A B/
Ly —Hy

@ r=1r=0qg=0,q=0

In the case of H,

Up_ttetp ~ Up_not hetp = ¥p1(Lp —Hp)(e—0) +c(Bpa, —Hy)
=ag, (L —HB)+c(ﬁB[yLA +(1—y)HA]—HB)

Therefore, in order to meet the condition UB—Help - UB—Nothelp > 0 there must be:

Bp>—ag (LB . HB) + L

cly L, +(1—y)HA] yL,+(1-y)H,

The relationship between 8, and a,, is shown in the following figure:

15






=—aA1(y— 6)(LA —HA)+<T+PBr’—PBr)c(HA —ﬁAaB)

=—a, (v- 6)(LA _HA)+(1_PB)C(HA —B,Hy)

Therefore, In order to meet the condition U U < 0 there must be;:

A-Seek ~ ~ A—Not seek

(V_ 5)(LA _HA)
cH, (1—PB)

When (y— 6) >0 and (y— 6) <0, the relationship between g, and a,, is

+1

By>—ay

shown in the following figure:

Ba y—56>0
IIHHHHHEHHIIII
| {jj!!!!!IIIIIIII
cHy(1=Py) @
Ly — Hy

In the case of LA

Up_seek = Usnotseek = —%uz (¥ = 6) (LA —H, ) + (1 — Py ) ¢ (LA - ﬂAaB)

= )Ly 1)+ (17, e, )

Therefore, In order to meet the condition U, ... = U, _yoeseer < 0 there must be:
(y_a)(LA_HA) L,
By>—a,, +—
chy (1-P,)  H,

When (y— 6) >0 and (y — §) <0, the relationship betweeng, and «,, is

shown in the following figure:

17






In the case of Hy
Up_ttetp ~ Up—not hetp = 1Ly —Hp)(e=0) +c(Bpa, —Hy)
=“31(LB —HB)[s—(l—PB)]+c(BB[PALA+(1—PA)HA]—HB)

U < 0 there must be:

Therefore, In order to meet the condition UA_Help = Uy ot hetp

(LB—HB)[g—(l—PB)]+ H,

cP,L +@-P)L,] P,L +(1-P,)L,

By < —ag,

When (e —6)>0and (¢ —60) <0, the relationship between g, and a,is

shown in the following figure:

ﬁ{!

cHy

Lp—Hg

In the case of L,

U

U

B-Nothe p = gLy —Hyp)(e—0)+c(Bpa,—Ly)

B-Help -

19









U < 0 there must be:

Therefore, in order to meet the condition U,_.... —Up_yoe seer

(15 —Hp Jie-1-Py )] LM

, when (¢=0)>0 and (£—6)<0, the
C[VLA+(1_V)HA] [VLA+(1_V)HA]

(IBB < —ap

relationship between g, and «,, is shown in the following figure:

In the case of L,
Up_ttetp ~ Up_not hetp = p2(Lp —Hy)(e—0) +c(Bpa, —Ly)

=ap,(Ly —H)e— (A —=P)]+c{BylpL, + (1 —p)H,1—L,}

Therefore, in order to meet the condition UB—Help - UB—Nothelp < 0 there must be:
(Ly —Hy )[e= (1= P,)] L,
By < —ag, +
c[pLA+(1—p)HA] [pLA+(1—p)HA]

When (¢—6) >0 and (&—6) <0, the relationship between g, and a,, is

shown in the upper right of the following figure:







be: (y —=P,) >0, when(y — &) >0, the relationship between g, and «a,, is

shown in the following figure:

Ba

>

az

Player B's all conditions and player A's all conditions must be met. Thus, the

resultis 0 < &. The figure is shown as follows:

r=1r=1,9g=0,g =0
In the case of H,
Up_ttetp ~ Up_not hetp = ¥p1(Lp —Hp)(e—0) +c(Bpa, —Hy)

= a,, (L, —HB)[(1—PB)—9]+c(ﬁB[yLA +(1—y)H,]—H,)

Therefore, in order to meet the condition UB_Help - UB_Nothelp > 0, there must be:
(Ly —1,)I(1-P,)—0] H,
By <—ag, +
clyL,+(1—-v)H,] yL,+(1-y)H,]

When (e —6) >0 and (¢—6) <0, the relationship between , g and ay,is

shown in the following figure:

By e-0>0

cHy "
Ly —Hy

24



In the case of L,

Up_tety = Up—not hetp = ¥pa(Lp —Hp)(e—6) +c(Bpa, —Ly)

= ap,(Ly —H)I(1 =P, ) = 0]+ c(ByloL, + (1 - p)H,]1— L)

Therefore, in order to meet the condition UB—Help - UB—Nothelp > 0, there must be:
(Ly —H,)I(1-P,) -0 L,
By <—ag, +
clpL, +(1—p)H,] [pL, + (1 —p)H,]

When (¢ —6) >0 and(e—6) <0, the relationship between g and a,,is

shown in the following figure:

To combine the two figures above together, we must distinguish between

CLB CHB cLB L'HB

occasions between

—&> as case 1, and —€<L ;

B B

as case 2.

Ly -Hp Ly -Hy Ly -H B

At this time,

25



Case 1p: Case 25:

Hg
yYly+(1—y)H,

cHy a
Ly — Hy

In the case of HA

U U

A-Seek ~ “ A—Not seek

:—aAl(y—5)(LA —HA)+(T+PBT'I—PBT)C(HA _ﬁAaB)

=—aA1(y—PA)(LA —HA)+C{HA - B, [PBLB +(1— PB)HB]}

Therefore, In order to meet the condition U U < 0,there must be:

A-seek
S g (V_PA)(LA_HA) N H,
Alc[PBLB+(1—PB)HB] [PBLB+(1—PB)HB]

A—not seek

Ba

When (y — 6) >0 and (y— 6) <0, the relationship between g, and a ,is

shown in the following figure:

In the case of L,

Uy_seek = Ua—not seek = ~%a2 (¥ = 6) (LA - HA) + (r +tPpr =Py T) c(L, —B,ap)

=—aA2(y—PA)(LA —HA)+<T+PBT’—PB1‘)C{LA -8, [PBLB +(1— PB)HB]}

26






Since the results of the union set of case 1; and case 2, are { <c, {>¢, §
does not exist. Since the results of the union set of case 2, and case 1, are ¢ >c.
¢ <, ¢ does not exist. The result of the union set of case 2, and case 2, is ¢ >c.

The figure is shown as follows:

Hﬂ
yLlat+ (1=y)H,

cHp a
L — Hp

In the case of H,
Up_ttetp ~ Up_not hetp = ¥p1(Lp —Hp)(e—0) +c(Bpa, —Hy)

= a,, (L, —HB)[(l—PB)—e] +c(BylyL, + A —y)H, 1 —H,)

Therefore, in order to meet the condition UB—help - UB—nothelp > 0,there must be:
(Ly —H,)I(1-P,) 0] H,
By <—ag, +
clyL,+(1-v)H,] yL,+(1—-v)H,]

When (e —6) >0 and (e-6) <0, the relationship between, g anda,,is

shown in the following figure:

By £-8>0
Hp
YLyt (1-y)H,
cHg 3]
Ly —Hg

28



In the case of L,
Up_tety = Up—not hetp = ¥pa(Lp —Hp)(e—6) +c(Bpa, —Ly)

= ap,(Ly —HOI(1 =P, ) = 0]+ c(ByloL, + (1 = p)H, 1 - L}

Therefore, in order to meet the condition UB_help - UB_nothelp > 0,there must be:
(L —H,)[(1-P,)-6] L,
By < —ag, +
C[pLA+(1_p)HA] [pLA+(1_p)HA]

When (¢ —6) >0 and (e—6) <0, the relationship between, 8,and a, is

shown in the following figure:

To put the two figures above together, we must distinguish between occasions

cH cLy cHp .
as case 1, and -&< as case 2. At this
Ly —H Ly —H

between

_E>

Ly —Hg Lg—Hg B B B

point:

29



Case 1p: Case 25:

s
yla+ (1 —y)H,

cHy ay
Ls — Hy

In the case of HA

U U

A-Seek ~ “ A—Not seek

:—aAl(y—5)(LA —HA)+(T+PBT'I—PBT)C(HA _ﬁAaB)

=—a, (P, —5)(LA —HA)+C{HA - B, [PBLB +(1— PB)HB]}

Therefore, in order to meet the condition U U > 0, there must be:

A-seek "~ A—not seek

- (PA—S)(LA—HA) X H,
A Alc[PBLB+(1—PB)HB] [PBLB+(1—PB)HB]

When (y — 6) >0 and (y— 6) <0, the relationship between g, and a,, is

shown in the following figure:

In the case of L,
Uy_seek = Ua—not seek = ~%a2 (¥ = 6) (LA - HA) + (r +tPpr =Py T) c(L, —B,ap)

= —a,, (P, —6)(LA —HA)+C{LA -8, [PBLB +(1— PB)HB]}

U > 0, there must be:

A-seek "~ A—not seek

Therefore, in order to meet the condition U
30






To satisfy Case 2, and player A's conditions, the resultis 1> ¢ >c. The figure

is as follows:
B
Hp

yla+ (1 —y)H,
. H s
Pgly + (1 — Pg)Hp

cHg a
Ly —Hg

In the case of H,
Up_ttetp ~ Up_not hetp = ¥p1(Lp —Hp)(e—0) +c(Bpa, —Hy)

=y (Ly —H)I(1 =P, )= 6]+ c(Byl, —Hy)

Therefore, in order to meet the condition UB—Help - UB—Nothelp > 0,there must be:
(Ly —H,)1(1-P,)-0] H,
'BB > —Qpq I +L—
Cly A

The relationship between g and a,,is shown in the following figure:

=)
In the case of L,
Up_tety = Up-not hetp = ¥p2(Lp —Hp)(e—6) +c(Bpa, —Ly)
= a,(Ly — HB)[(l - PB) — 6]+ c(Bgl, —Ly)
Therefore, in order to meet the condition U U > 0, there must be:

B-Help ~ ° B—Not help

32



B
By > —ag, +—

The relationship between g and a,,is shown in the following figure:

Fr e—8>0

=

Lg — Hp

By

clLg a,
Lg—Hg

To combine the two figures above together, we must distinguish between

cLB CHB, cLB CHB

occasions between &> as case 1; and -¢< as case 2.
LB —HB LB —HB LB —HB LB —HB
At this point,
Case 1p: Case 25:
In the case of H,
UA—Seek - UA—Not seek

=—aA1(y—5)(LA —HA)+(r+PBr,—PBT>C(HA — B,ap)

=—a,, (L, —H, ) +cH, —B,[PyL, +(1— P, )H, ]}

Therefore, in order to meet the condition U U < 0, there must be:

A-Seek ~— ~ A—Not seek

33



_ (LA_HA) H,
fa= aAlc[PBLB +(1- PB)HB]+[PBLB +(1- Py )H,]

The relationship between ,and a,, is shown in the following figure:

Ba

HA
Pyly + (1 — Pg)Hy

a

In the case of L,
Uy_seek = Usnot seek = ~%a2 (¥ = 6) (LA - HA) + (T tPpr — Py r) c(L, —B,ap)

= —a,, (L, —H, ) +clL, —B,[PyLy + (1 Py )H, ]}

Therefore, in order to meet the condition U U > 0, there must be:

A—Seek ~ ~ A—Not seek
(LA —H, ) " L,
c[PBLB+(1—PB)HB] [PBLB+(1—PB)HB]

The relationship between g ,and a,,is shown in the following figure:

By<-—a,,

Fa

Ly
Palp + (1— Py

cly [
Ly —Hy

Since a, —a, =¢, there are

cL N cH 4 cL 4 cH

_€>
LA—HA L

as case 1, and

_f<

L,-H, L

as case 2,. At this point,

a—Hy a~H,
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=—aA2(LA —HA)+(r+PB r — Py r)c(LA —B,az)

=Ty (LA - HA)

> 0 must be satisfied, U U must

u A—Not seek

meg to UA—Seek ~ Y A-Not seek A-Seek

be less than 0. This contradicts q = 1.
r=0,7=0qg=0,q=1
In the case of L,
Uy_seek ~ Un-not seek = %2 (¥ = 6) (LA —H, ) +(r+Pg " —Pgr)c(L, — B a5)
= —a,,(-1) (LA —H, )
Owing to —a,,(—1) (LA —HA) is always positive, U, o, —U, .. ... Must be
greater than 0. This contradicts g = 0.
@r=1,r=0qg=0q=1
In the case of L,
Uy_seer = Un-not seek = ~%a2(¥ = 6) (LA —H, ) +(r+Pp v’ —Pg1)c(L, —B,ap)
= —a, (-1 (Ly —H, )+ (1=Py ) cll, =B, [PyL, +(1— P, )H, |3
owing to -a,(-1(L, —H,) and (1-P,)c{L, —B,[PyL, +(1-
PB)HB ]}are always positive, U, o . —U, . . must be greater than 0. This
contradicts g = 0.
@ r=0r=1,q9q=1q¢=0
In the case of L,
Up_ttety ~ Up—not hetp = ¥p2(Lp —Hp)(e=0) +c(Bpa, —Ly)
= ap,(Ly —Hy)(=1) +c(Bgl, —Ly)
owing to a,, (L, —Hy)(-1) andc(ﬁBLA —LB) are always negative, UB—Help -
Up_not hety MUSt be less than 0. This contradicts r’ = 1.
®r=1r=1,q9=0,q=1
In the case of L,
Uy_seer = Un-notseek = ~%a2(¥ = 6) (LA —H, ) +(r+Pp 1" =Py 1)c(L, —B,ap)
= —a, (-1 (Ly —H, )+, =B, [PyLy +(1— Py )H, |3
Owing to —aAZ(—l)(LA —HA) and c{L, —pB, [PBLB +(1— PB)HB]} are
U must be greater than 0. This contradicts q = 0.

always positive, U

A-Seek ~ ~ A—Notseek
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In the case of LB

Up_tetp ~ Up_not hetp = ¥p2(Lp —Hp)(e—0) +c(Bpa, —Ly)

= ag,(Ly —Hp)(=1) + c(Byl, —Ly)

Owing to ag, (L, —Hy)(—1) andc(B,L, —L,) are always negative, U

UB N must be less than 0. This contradicts r’ = 1.
—Nothe p

®r=01r=1,9g=0,q9=0

In the case of L,

Up_ttetp ~ Up_not hetp = p2(Lp —Hp)(e—0) +c(Bpa, —Ly)

= ap,(Ly —Hy)(=1) +c(ByL, — L)

Owing to a,, (L, —H,)(—1) and c(B,L, —L,) are always negative, U

UB N must be less than 0. This contradicts r’ = 1.
—Not help

r=0,1r=1q9g=0,qg =1

In the case of LB

Up_ttetp ~ Up_not hetp = ¥p2(Lp —Hp)(e—0) +c(Bpa, —Ly)

= ap,(Ly —Hy)(=1) + c(ByH, — Ly)

Owing to a,, (L, —H,)(—1) andc(B,H,—L,) are always negative, U

UB N must be less than 0. This contradicts r’ = 1.
—Not help

4. Discussion

B—Help -

B—Help -

B—Help -

Based on the above equilibrium analysis results, the difference in self-awareness

¢ is greatest when it is larger than c, it becomes equilibrium® and equilibrium@. In

other words, when the degree of loss avoidance of the player is the highest, there are

equilibrium® and equilibrium@®. At this time, the helper always helps, regardless of

help-seekers’ ability. When ¢ is small, there are equilibrium @, equilibrium @,

equilibrium®), equilibrium®), equilibrium@®@ and equilibrium(®). At this time, player B

with high ability would help. «, is the largest in equilibrium @, equilibrium ®,

equilibrium ® and equilibrium @. At this time, we concluded that helpers and
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help-seekers behave similarly, regardless of ability.

With respect to the helper, by equilibrium @ and equilibrium ®, if the
self-awareness a is large but the politeness (8 is very small, neither player B with high
ability nor with low ability would help. By equilibrium @, equiliborium @ and
equilibrium @), if self-awareness a and politeness B are within a certain range, player
B with high ability would help, player B with low ability would not. In equilibrium ®),
equilibrium @ and equilibrium ®), when self-awareness a and politeness B are all
large, either player B with the high ability or low ability would help.

With respect to the help-seeker, in equilibrium@®, If politeness g is small when
seeking help, either player A with low ability and with high ability would seek help. In
equilibrium @ and equilibrium ®), if self-awareness a and politeness B are within a
certain range, player A with high ability would not seek help, however, player A with
low ability would seek help. In equilibrium & and equilibrium ® , when
self-awareness a and politeness B are both large, either player B with the high ability
or low ability would not seek help.

In situation, situation, situation® and situation@® where there is no
equilibrium, it is impossible that player B with high ability does not help but help with
low ability. While the psychological effect of self-awareness a and politeness g
affect human behavior, it is impossible to force others to do things beyond your
abilities.

In situation@, situationdD, situationd and situation@®, it is unlikely that player

with low abilities would not seek help and player with high abilities would seek help.

5. Implications

This paper studies human irrational behavior from the perspective of behavioral
economics. Through the establishment of a game model, we can understand why
people do not seek help when they are clearly in trouble. Because people have the

nature of politeness, it is difficult to ask for help from others if they are excessively
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other people's impression would not seek help.

7. Limitations and Future Directions

To simplify the model, the study has limitations. First, this study does not consider
the repaying, in other words, whether the help will be repaid in the future. Second, this
study only considered two psychological factors, politeness and self-awareness;
however, there could be other psychological factors which would influence human
behavior in this situation.

Future studies can consider the act of repaying; the game model can be setas a
repeated game. In addition, other psychological factors can be considered in the game

model for a better understanding of human help-seeking and help-giving behavior.
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