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Online Appendix C Proofs of Propositions A.1, A.2, and A.3

Solutions and conditions of the utility maximization problem
The objective function of the period 2 maximization problem now becomes
In{gA(L + pe)*hy[1 — 958 — 26, + B.e2)na1} + In[n (1 + peec)® + ny (1 + gpopeecs)“]. (1)

The first order conditions are

au — [ -AB, ‘xcgpgpc(1+gpcpcecz)ac_l <0 (2)

Oecy 2 1_966_/1(911"'98362)"2 nl(1+pcec1)ac+n2(1+gpcpcecz)ac -

U _ ~A(6g+6eecz2) (1+gpcpce62)ac <0 (3)
= 7 < 0.

on, 1_«956_)'(911"'99662)”2 nl(1+Pce¢:1)ac+n2(1+gpcpcecz)

From gs <1, U _ 0 could hold. Thus, when n, > 0, from v _ 0,
an, on,

(1+g cPc€c )%e
ny(1+ peec1)® + ny(1 + g, peec2)™ = W [1— 956 — (6, + Beeca)ny). (4)

By substituting this equation into (65),

ou An, [_ + acgpcpc(gq"'eeecz):l (5)
Oecy 1_966_/1(9(1"'983(:2)"-2 € 1+gp.Pcec2 )
ou
When n, >0, — =0 from g, = 1.Thus,
decy Pc
acgpcpceq_ee
e = %cIpcPclq=0e 6
c2 (1_‘xc)gegpcpc ( )

When n, > 0, from (66),
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a_Uln 0= _A(gq"'eeecz) + (1+gpcpcecz)ac > 0.
ony 72 1-g56 N1 (1+pcec1)%e

From (67) and (69), the equation corresponding to (33) of the time-invariant case is

ac(gp.pcBa—0e)1*€
(1_965)9;75!75(1_“5)[%] _A(gpcpceq_ee)(l"'pcecl)acnl
le =

ac(gp.pcbq—6e) e
22(gp pelq—0c)[“SGpebe L)

Thus, the objective function of the period 1 maximization problem becomes
U= ln{Ah1[1 -6 —ne— (Gq + 9e€c1)n1]}

ac(gp-pcbg—0 %c
1-058)9p,pe(1-ao)[XELLLTL T3 (g, peg-66)(1+peecs)eny

ac(gpcpceq—ee)]ac

(
+In<s gA(l + pe)*h,
ngcpc(l_aC)[ Be(1-ac)

ac(gp.-pchg—0e)1*C
(1_986).9;)5#75(1_“5)[% +A(gp’__p59q—99)(1+pce,:1)“5n1

+in
24(9pPcbq—be)

The first order conditions are

oU —(0q+6cec1) Zl(gpcpceq—63)(1+pcea)“€ <0
any  1-8-ne—(0g+6eec1)ny % -

<1—g56)g,,cpc(1_ac)[w

+A(gpcpc9q_96)(1+Pc9c1)‘1c"1

fe(1-ac)
ou n —6e + Z/l(gpcpceq—GE)QCpC(1+pCecl)“C_1 <0
decy 1) 1-6-ne—(6,+6.¢ 0q-0¢)]%¢ =
et ne=( a’ve ) (1_965)gpcpc(1_ac)[wgiﬁ(f—i‘;z_)6) +A(.gpcpc9q_ge)(1+pcecl)aCn1
ou -n ap

E - 1-6-ne—(6g+0cec1)ny t 1+pe —

When n; > 0, from U _ 0,

onq

ac(9pcPcbq—0be e
1- 966)gpcpc(1 —ac) [(92(1—_01))] + A(gpcpceq - He)(l + peec)ny

_ ZA(gpcpCHq—99)(1+pcecl)“c
Og+0cec1

[1 —6—ne— (0, + Hee,:l)nl].

By substituting this equation into (74),

au _ ng [_9 + ‘xcpc(eq"'eeecl)]
deci  1-6-ne—(0g+0.ec1)n e 1+pcecq :
acpcbqg—0e au
Thus, when n; >0, e,; = ——2L—= from =0.

! 1 r el (1-ac)bepc decy
When n; = (>)0, from (73),
Yy —(0q+6cec1) ZA(Qp chq—ee)(l"'Pcea)ac
Iy =0 = + < 7 < (>)0.

1-8-ne ac(gpcpctq—Fe)

(1-958)gpepe(1-a)| S LLDL

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)



When e = (>)0, from (75),

au -n

— -_—— <
de le=o 1-6—(64+6cect )y +ap < (>)0.

Case(3): When n; >0 and e=0

. . acpc6q—6 acgdp.Pcbq—6
In this case, values of variables are e =0, e,; = ———— and e,, = —2<—1—=,
(1-ac)bepc (1_‘xc)gegpcpc
1- 1-
o (1-a)pc|(1-8)(9p pcbg=0e)  2A~(1-g58)gp.(pcbq—0e) |
1= T-a
3A(pcbg=0e)(9pcPcbq—e)  ° ’
1- 1—
(1-a)pe|2(1-958) 9, (pc0q=6c) ' “*~(1-8)(9p.Pcbq—0e) "‘°A]
and n, =

3/1(P¢:9q E)l e (gpcp'—‘eq 98)

N . d
By substituting these values of ny, e.;, and e., into % > 0 when n, =0, (70),
2

a,
_190cPcOq=0e [ac(gpcpceq—ee)] ¢

1-a
gpcPc(1—ac) (1-ac)fe 3A(Pceq_ee)(gpcpc9q_9e) ¢ >0
a 1= = .
1-g46 [ac(Pceq—ee)] ¢ (1-a)|1-8)pc(9pcpcBq—0e)' ~“C22-(1-g58)gpcpc(Pcbqg—0e) ]
(1-ac)be

o . d
By substituting the values of e and e, into % >0 when n, =0, (77),
1

pcbg—be _ “c(l’ceq_ge)] 1-
“pe(i-ao) 2(9pcpebq=0e)| e, >0 1 > (29599pc(pc0g=0e)
1-6 ac(gpcpchq—6e)]*C 2(1—6)(gp5p59q—93)1_ac '

(1_965)gpcpc(1_0‘c)[ (1-a0)6e

Because g,_isnotlargeand gs isnot small, (81) always holds.

N . d
By substituting the values of n; and e, into a—: < 0 when e =0, (78),

-
= —+ap < 0.
pc0q—0e (1-a0)|(1-8)pc(9pcpclq—0e) “C2a~(1-g58)gp.pc(pclq-be)' ] p

- T-a
pe(i=ac) 34(pcOq=0e)(gpcpcOq—0e)” ©

1-6

Hence, the conditions for this case to be realized are

.

2(1-956)9pc(pc8q=0e) €
2

(1—5)(ngP59q—9e) e

31n (gpcpceq_ge)l_ac

a[(1-8)(9ppcbq—0e)'“A+(1-g56)9p (Pcbq—6e)

p=

1—ac]-

Case (4): When n; >0 and e > 0

acpctg—0e _acp.PcbBg—Be

In this case, values of variables are e, = atop’ €2 = Goaibog. oo’
—Uc)YeFc —Uc)YeYpcPc

1- 1—
o _ (1-adp{2l(1-8)p+11(9p pc0—0e)  A-(1+@)p(1-g58)9p,(PcOg=0e) <}
1 = 1-ac 7

(B+a)2p(pc8q—0¢)(gp Pcbq—be)

(15)

(16)

(17)

(18)

(19)

(20)

(21)



1-ac

_ (1-a)pe(2+@)p(1-958)9,,(pcq=0e) ' ~[(1-8)p+11(9p,pc0q—0e) 1]

= , 22
(3+a)1p(pceq_9e)1 e (gpcpceq_ge) ( )

n;

1-ac

ap[(1—6)(gpcpc9q—9e)1_a”/1+(1—955)gpc(pceq—99)1_%]—BAn(gpcpceq—%)
B+a)Apn(gpcpcbq—6e)

and e = (23)

N . d
By substituting these values of ny, e.1, and e., into % > 0 when n, =0, (70),
2

a,
_,9pcPcbq—Pe [‘ZC(ngPCGq-Ge) ¢ 1-ac

Ipcpc1-ac) (1-ac)fe B+a)2p(pcBq—6e)(gp.Pc0q—0e)

@ =
1-g58 W} ¢ (1—06c)[2[(1—5)P+?7]Pc(gpcpc9q—9e) acl_(l+a)p(1_986)gpcpc(l)cgq_99)
1-ac)be

ez > 0.

. . . ou
By substituting the values of e and e, into prs 0 when n; =0, (77),

1

_PcBq—be

pc(1-ac)

“P[(1—5)Pc(9pcpc9q—9e)1_0{6“'(1—955).9pcpc(ﬂc9q—9e)1_ac]—3/171Pc(9pcpceq—ge)l_ac
—6-n 1-ac
@+a)apnpc(gpcpcOq—be)

ac(pcbg—0e) %
ZA(ngpCBq—Be)[W

1-ac

(1+@)p(1-958)9p (pc8q=6e)
(24)
2[(1-8)p+n1(gp Pc8q—6e)

- p pg_g)ac>0=>/1>
(1-950) (A=) gpopc| S 2LLDTe)

Because g,  isnotlargeand gs is notsmall, (87) always holds.

By substituting the values of n; and e, into Z—Z >0 when e =0, (78),

i/ == +ap > 0.

i—a
pcbq-0e 1-ao)[20a-8)p+nlpc(gp pcbq—0e)  CA-(1+@)p(1-958)dp pc(pcBq—Be)
- _ i—a
pc(1-ac) B+a)Ap(pcbq—0e)(gpc.pPcbq—Fe) ¢

1-68;

Hence, the conditions for this case to be realized are
1-ac
(2+a)p(1-958)9p (PcOq—He)

L 25
[(1-8)p+11(gpepcBq—0e)' 2

p(1-958)9pc(PcBq—0e) ¢ 32n(gpepcOq—0e)' °°

=S p > - —a-
[31-(1-8)pal(gpcpcBq—6e) € a[(1-8)(gpepcBq—6e) “CA+(1-g50)9pc(pcBq—Be) |

(26)

Proof of Proposition A.1

(1-a)pe|(1-8)(9pepcBg=0e)' ~“2-(1-g58)gp (pcBq—0e)°
- el (0pcpcla=0e) gsl_ff (peBy~6e) ]from (79).

34(pc0q—6¢)(9pPcOq—0e)

d (1-ac)be 1 1-ac
e (001 0000~ 0 Tecp 00~ 1)+ (8~ 0)] 201 -

(1) ng

2(1-a.)? (1-8)pc0q6.

1-— <0
3(Pc9q_ee)2(gpcpceq_9e) ( gpc)

8)(Gp.pcbq — 0e) "} <

from (81) and g, = 1.

dny _ (1-a)pc(1-gs95)
- a
d9p. 3l(pc9q—93) C(gpcpcgq_ee)

Be
= (He - acgpcpceq) <0 from p. > P and g, = 1.

4



any, _
as

— (1-ad)pc
3(pcOq—0e)A(gpcPcOq—be)

(1_‘xc)pcgpc
3(1—6)A(chq_Be)ac(gpcpcgq_ee)

2—ac {_2(1 - 5) (gpcpcgq

— (1_ac)pg
a8g  3(pcBg—6e) (9pcPchq—be)

any

6e) “[0c(gpepcly — 8e) + (1 = @) gy, (pcbq — 6c)]} <

> 1.

gpc

dny _ (1-ag)pc

a0 3(Pceq_9e)2(gpcpcgq_9e)

2(1-a.)?(1-8)p2bq

Tac [gpc%(ﬂceq - 63)1—055 - Zl(gpcpceq - 96)

- ge)

7=a; {2(1 - 5)(gpcpc9q - He)

He) + (1 - aC)(pCQCI - 96)]} > 3(p50q—99)2(gpcl)69q_92)

_ (1—ac)pc[2(1—g56)gpc(p59q—93)1_ac—(1—6) (gpcpceq—ee)l"“%]

1-a, ] <

=2 (gs —1) <0 from (81)and gs < 1.

2—a,

1
+ Z(l - g6d)gpc(pceq -

2(1-a.)*(1-8)pZ6,
3(p59q—99)2 (9pcpcbq—be)

(1 - gpc) <0 from (81) and

2—a,

- % (1 - gSS)QpC(pcgq - 96)1_ac[ac(gpcpceq -

(9o, —1) = 0 from (82)and g, > 1.

(2) n =
3A(chq_9e)1 e (ngpCGq—Ge)

Since

(1-a.)b,
= 2—ac 2
dpc 3(pcq—be) (9pcpcbq—be)

an,

2%(1 - gSS)QpC(pcgq - 98)2—0-’5}’

{(1 - 5)(gpcpc9q -0

from (80).

8)1—% [“c(pcgq - ge) +(1- “c)(gpcpcgq - 99)] -

2-ac

dn, 2(1-956)9p.(Pc8q—be)

— < (=)0 when A< (= = .

apc ( ) ( )(1_8)(gpcpc9q_6e)1 C[ac(pCGq—Ge)+(1—ac)(gpcp59q—99)]

Since

an, __ (1-ac)p, _ _ 1-ac 1 _ _ 1-a, dny
dgp, 3(Pc9q—9e)l_ac(gpcpceq—eg)z [(1 5)(Zcp59q(gpcp59q 99) 2198(1 965)(p69q ge) ] ' g,

1-ac¢

296(1—965)(P69q_9e)

=)0 when A1 < (= —ag-
( ) ( )(1—6)acp59q(gpcpc9q—93)1

. d 1-
Since =2 = (1_35)95
a5 3(pclq—be) (9pcPcbq—Fe)

1-ac
dn 29p:95(pcBq—0
—2< (=)0 when 1< (=)=t (e ‘i)_,zc '
as (gpcpceq_ge)
Since
% _ (1_ac)pg

d9q 3(pceq_ge)z_ac(gpgpcgq_ee)z

2%(1 - gs@ﬂi(ﬂc@q - Ge)z_ac}l

dan,

{(1 - 5)(gpcpc9q -0

[(gpcpceq - 98)1—“1: - Zigpcg(?(pcgq - ee)l_ac ]'

o) “[acgp,(peBy — 0e) + (1 — @) (gp,pc0q — 6c)] —

2-
2(1_955)955 (pcBq—0e) “

< (=)0 when 1< ()
a6,

Since

dny _ (1-ag)pc

9 3(pchg—6c)" ““(9pcpchq—6e)”

Qe) + (1 - ac)(gpcpceq - Qe)]}:

=55, p04=0e) et (poba=0e)+(1-a0(5, p.0g=0c)]

{2%(1 - 986)99c(p60q - ge)z_ac -(1- 5)(gpcp69q - 09)1—% [“c(pceq -



2-ac

2(1-956)gp(Pcbq=be)
(1_5)(gpcpceq_ee)1_ac [‘xc(pceq_92)+(1_ac)(gp,;pcgq_ee)]

dan,
db,

> ()0 when A< ()

Proof of Proposition A.2
(1-a)pc{21(1-8)p+1(9p pc0q=0e) ~“CA-(1+2)p(1-g58)gp (pcOg=0¢) ‘)
(3+a)ﬂp(059q—99)(gpcpc9q—ge)l_ac

Fa+0-9509,.(0.0,-0.) “[(9p.pc0y — 0.) = (1 = 2)pcby(gp, -

(1) ny = from (84).

dng, _ (1-a.)6,
- 2 2—aq,
dpe G (p000) (Gpepea—0.)

)] - 2[(1 = )+ (gpepeb — 0.) "} <

dn; _ (1+a)(1-ar)pc(1-g55)
= 5=
agp. (3+a)l(pcgq_ee)ac(gpcpcgq_ge) e

2(1—ac)2p59q99[(1—6)+%]

2
B+a)(p040e) (9 p PcBg—0e)

(1-g,.) <0 from (87)and g, > 1.

Be
(6 — acg, pcb,) <O from p, > v and g, = 1.

dnq (A-ac)pc 1 1-ac 1-ac
- = - — — — <
as (3+a)(p69q_ee)(gpcpceq_ee)l_ac [A (1 + a)gpcgs (pcgq ee) Z(Qpcpceq ee) ] =

(1-ac)pc _ 1-ac _ 1-ac
(3+a')(chq_ge)(gpcpceq_ge)l_ac [(1 + a)gpcgé (pceq ee) 2(gp5pc9q 93) ] <0

from 1 =1 and the assumption that g, =1 is not large.

dany _ (1-ac)p? _ _ n g% 1 _ _
dbg B (3+a)(pc9q_ee)2(gpcpcgq_ee)z_ac{ : [(1 8) * p] (gpcpceq 98) * A (1 * a)(l gﬁd)gpc (pceq

2(1-a)?|(1-6)+]]p20.
(3+a)(Pr:9q_Qe)z(gp,;pceq_ee)

98)1_ac[ac(gpcp69q - 98) +(1- ac)gpc(pceq - 99)]} < (1 N gpc) <0 from (87)

and g, =1.
dny — (1-ac)pc _ n _ 2-ac _1 _ _
v P ————— f2[a-&+ p] (95,004 — Bc) 21+ @)1 - g58)g,,(peb,

2(1—ac)2[(1—5)+g]p§9q

2
(3+a)(pc9q_9e) (gpcpceq_ee)

6)' " ““[ae(p.pey = 6.) + (1 = @)(pety — 60)]} > (95.=1) 20 from (87) and

gp. = 1.
(1-ao)pc|2+@)p(1-958)9,.(pcBq—0e)'““~1(1-8)p+nl(9p PcOq—0c) 2]
(2) n, = T, from (85).
(3+0-')/1P(P59q_96) (gpcpcaq_ge)
Since
dny _ (1-ac)be

n 1-a.
dpe = (3+a)(Pc9q_9e)2_ac(gpcpceq_ee)z {[(1 - 6) + ;] (gpcpceq - 93) [(Xc(chq - 99) + (1 — ac) (ngpCGq —

0.)| - @+ )3 (1 - g56)g,,(pc6, — 6.) ),

2-ac

i, (2+a)p(1-g56)gp(PcOq—0e)

—2 < (=)0 when A< (= @ : ‘

dpc ) ) [(1-8)p+11(9pPcbq=0e) " “[@c(PcBg=0)+(1-a)(9p Pcbq—6e)]

Since

dn, (1-a)pc — 1 - e - 7 - B
dgpc = (3+0{)(p59q—99)1_ac(gpgpceq_ge)z [[(1 6) + p] acpceq (gpcpceq 98) (2 + (Z) 2 93(1 955)(Pc9q

1—

(2+a)p9e(1_965)(p59q_92) e
T—a.-

[(1_5)P+n]acﬁ'ceq(gpcpcgq_ee) e

98)1—% , :g—T:zc < (=)0 when 1< ()

. an, _ (1-ad)pc _ 1-ac _ 1 _ 1-ac any
Since I 3(pebg—0)" ““(9popebq—02) [(gpcpceq ee) C+a) Agpcg(S(pCHq Ge) ] v S (=)0




1-ac

(2+a)gpcg5(p59q—99)
(gpcpceq‘ge)l_uc

when 1 < ()

Since

an, (1_ac)Pg
—t = 5= 2
a6 (3+a)(pcBq=0e)" ““(9pepcOq—be)

{_(2 + a)%(l - 955)9;235(Pc9q - ee)z_ac + [(1 - 5) + %] (gpcpceq -

He)l_ac[acgpc(pceq - Qe) + (1 - ac)(gpcpceq - He)]},

2-a¢

dan; (2+0¢)P(1—985)g;275(Pceq_ae)
— < (=)0 when A< (= = )
déq ( ) ( ) [(1_6)P+Tl](9pcl)ceq_ee)l C[“cgpc(pceq_92)+(1_“5)(gpcpcgq_ee)]
Since
ﬂ — (1-a)pc l _ _ 2-ac _ _ n _
T —. {@+0)30 - gs8)9,,(pcbg - 0e) 1= 8) +2] (gp.pe4
1-a,
Qe) [ac(pceq - Qe) + (1 - ac)(gpcpceq - 99)]}:
2—-ac
&2 > (2)0 when 2< (2) @+ 000 -959pc(peOg="e)

[G-Dp+n1(g,,0.00—0)  |ac(p,Oq—0e)+(1-2)(g, p,8g=0c)|

aP[(1_5)(.gpcpcgq_ee)l_aca"'(l_gss)gpc(pceq_ge)l_ac]_3l7l(gpcl’c9q_ge)l_ac
(3) e= S from (86).
(3+a)/1pn(gp5959q—99)

a(1-g6)g, (1-a.)6,0
de _ (179,9)9,, (1@ 6qPe —(g9,,—1) =0 from g, >1.
d a 2—ac \Jpc Pc
Pc — c —
@+ an(p,84-0:)" (9, p90¢)

1-a
de a(l_g§5)(P gq_ge) ‘ O
— = < —(a 6,—6,) >0 from >—— and > 1.
PP — —(@cgp.pbq —6e) pe> - and gp,

de a(1-ac)(1-g56)gp e

0 Gra)m(p,8q-0e) " (9popcbq—0e)

T (gpc - 1) =0 from g, =1.

de a(1-ac)(1-g56)9p.p.94
e 3+a)an(p,04—0e)"(9pePcbq—be)

= (1—9,,) <0 from g, =1.

Proof of Proposition A.3

1-ac

(1) ny+n, = Cogope ~6,) {[Z(Qtlcpceq - ge)ac - (Pceq - ge)ac](l - 5)(gpcpc9q - 96) + [Z(Pceq -

3(pcBq—0e)(gpchcbq
6,)" — (9p.Pcbq — 6.)] %(1 — 956)9p. (P04 — 98)1_%} from (79) and (80). n; + n, decreases with 4, § and
gs from the assumption that g, =1 is not large.

({(gpcpcgq - ae)ac [“c (gpcpcgq - ee) +(1-a)(pb, - Be)] = 2(pcby -

d(ng+ny) _ (-ac)fe
= > Z
dpc 3(950(1_93) (gpcpceq—ge)

ee)“-ac}%gpc(l - 955)(pcgq - ee)l_ac + {(pcgq - ee)ac [a’c(pceq - He) +(1-a) (gpcpcgq - ee)] -

2(gpcpceq - Be)lmc} (1- 5)(gpcpc9q - 9e)1_ac) <0

from the assumption that g, =1 is not large.

Since
d(nytny) _ (1-ag)pc _ _ ac _ 1-ac _ _
dgp, - 3/1(Pc9q—99)(ypcpceq—9e)2 {/1(1 6)acpceq (pceq 99) (gpcpceq 99) (1 966)(pc9q



) [(acgpcpc -0 )(gpcpc He)ac + Zee (pcgq - ee)ac]}f

1-2a¢

- 6 C —Ue C. c —Ue c —Ue e e c —Ue e
d(ni+ny) < (2)0 when 1 < (2) (1-958)(pcBq—0e) [(“ 9pcPcOq—0e)(gpcP elq_:c) +20e(pcfq=be) ]
d9pc (1=8)acpc8q(9pcPcBq—0e)
d(nitng) _ (1-ac)p? ac
ao, - 3(P59q—99)2(gpcp,:9q—92)2 ({(pcgq - Be) [ac(gpcpceq - gpcee) + (1 - ac)(gpcpceq - Be)] -

2(gpcpc9q -6 )1+ac} (1- 5)(gﬂcpc —8e) T {(gpcpceq - He)ac [“c(gpcpcgq —6) + (1~

a)(9p.pc0q — 9p,0e)] — 29,.(pcOq — He)lmc}%(l —956)9,,(pcb4 — 66)1—%) < 0 from the assumption that

gy, isnot large.

d(ng+ny) (1-ac)pe 1+ac ac _ _ _
a0, = 3(pcbq=be)  (9pcPcOq—0e)” ({Z(Qf’cpceq —0e) "~ (pcby — 6e) [ac(pceq 6e) + (1~ ac) (gpcpcﬁq

69)]} (1- 5)(gpc,0€9q - QE)I_W + {2(,059q - ee)lmc - (gpcpcgq - Be)ac[“c(gpcpcgq = 6.) + (1 = a)(pc, —

66)]}%(1 - 966)gpc(pc9q - ee)l_ac) >0

from the assumption that g,_ is not large.

(1-a)pc c c
@ o = e e U2(9acpeba = 8) = (pc6q = 6)][(L = ) + 7] (g5.c8,

00) "+ 12 + @)y — 8)° = (14 (Gp,pedy — 6)"] 31~ 93025, (p8y — 0)' ) from (84) and

(85). ny +ny decreases with 4, § and gs from the assumption that g, =1 isnot large.

d(ni+ny) _ (1-an)é _ %c _ _ — —
dlpc == (3+oc)(pceq—ee)zc(gchceq—e.e)2 ({(1 +@)(gp.pclq = 0c) “[ac(gp.pcby — Oe) + (1 — ac)(peby — 0c)] — (2 +

a)(pceq - ee)1+ac}%gpc(1 - 955)(p09q - ee)l_ac + {(pcgq - ee)ac [ac(pcgq - ee) + (1 - ac)(gpcpceq - 99)] -

2(9p.pebg = 0) [0 = 8) + 2] (9o — 6:) ) <0

from the assumption that g,_ is not large.

Since
d(nytny) _ (1-ag)pc _ n _ ®c _ 1-ac 1.,
ddpc - (3+a)(.059q_92)(99513:911—943)2 {[(1 5) + p] acpceq (pcgq ee) (gpcpcgq ee) pA (1 955)(pc6q

)1 ac[(l + a)(acgpcpc -0 )(gpcpc He)ac + 2+ a)8.(p.0; — 6 )ac]} d(n1+n2) < (=)0 when

1-2ac

(1_965)(P69q_9e) p[(1+a)(acngpCQq—Ge)(ngpCGq—9€)ac+(2+a)93(p69q—68)ac]

=
[(1-8)p+n]acpcOq (gpcpceq_ee) e

d(ni+ny) _ (1-a)p2 _p \% _ _ _ _
d19q2 T 3+ (pc8g-e) (9pepcbq—0e)’ ({(pCBq 99) [ac(gpcpCBq gpcee) +@ ac)(gpcpcé’q 99)]

A< ()

2(gpcpceq - 96)1”6} [(1 —8)+ %] (gpcpceq - 96)1_% + {(1 + “)(gpcpceq - ee)ac[aC(gpcpceq - 96) +(1-

ac)(gpcpc — 9p O )] -2+ a)gpc(pc -0 )lmc}%(l — g56)gpc(p,:9q — 96)1_%) <0 from the

assumption that g, is not large.



d(ni+n,;) _ (1-ag)pc _ 1+ac _ _ ac _
e (3+“)(Pc9q_9e)2(gpcPCOq—Ge)z ({(2 + a)(pceq 69) 1+ a)(gpcpcgq He) [ac(gpcpcgq

1+a,

6e) + (1 - ac)(pcgq - ee)]}%(l - gﬁé)gpc(pcgq - 98)1-% + {Z(Qpcpcgq - ge) - (pcgq -

Qe)ac[ac(pceq - 98) +(1- ac)(gpcpceq - 98)]} [(1 —-6)+ %] (ngpCGq - 99)1_%) > 0 from the assumption

that g, isnot large. |



