In[«]:=

In[«]:=

(*kkhhhhhrhkhkhkhkhhhhhhhhrhrhkhkk
BREAKTHROUGHS x x %k k kkkkkkkkkkkkhhhkkhhhhkhhhhkhhhhkhhhhkhhhhhhhhhhhhhhhhhhhhhhhhk

* %k %
(» this file shows the differentiability of a worker's benefit from investment.

(* notation: la stands for lambda_h, pi for \pi, gqs for \underline{p},
higha for Ua(h,qa,qb), lowa for Ua(1l,qa,qb), highb for Ub(h,qa,qgb),
lowb for Ub(1l,qa,qgb), t for how long it takes for belief to

drop from ga to gqb when the rate 1is lambda_h, ts for how long it
takes for belief to drop from gb to qs when the rate 1is lambda_h/z.

Quit[]
(» step one: assuming that qa>gb, we write down the benefit from investment

higha =1-Exp[- lat] + Exp[-1la t] (1—Exp[— rt] + Exp[- r t] S[h, qb]);
lowa = 1-Exp[- rt] + Exp[- r t] S[ell, gb];

highb = Exp[- r t] (1-qa+qaExp[- lat]) S[h, gb];

lowb = Exp[- r t] (1-qa+qaExp[- lat]) S[ell, qb];

F1[tl_] :=1-Exp[- latl/2]

F2[t2_] :=qb (1-Exp[- lat2/2])

fl[tl ] :=D[F1[tl], t1]

f2[t2_ ] :=D[F2[t2], t2]

S[h, gb] =

Integrate[((«e-"t1 + 1 (1-e-"t1)) (1-F21t1]) +r1£ (1-e*?) f2[t2] dltz] fi[t1],
2 o 2

{t1, 0, ts}] + (G (1-e-rt5)) (1-F2[ts]) +Jts§
[¢]

(1-e"%?) f21t2] dltz] (L-F1[ts]);

S[ell, gb] = Integrate|

N | =

(1-e"*?) f2[t2], {t2, 0, ts}] + 1 (1-e"%) (1-F2[ts]);
2

ga (1-gb) gb (1-gs)
LOg[ (:-qa) qb] s 5 2 LOg[ (1-gb) :S] }
’

t
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(» step two: the benefit from investment for arbitrary {qa,qb} are:
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Log[ga (1-gb) ] 2 Log[gb (1-gs) ]

Infe]= Fu'L'LS'imp'l'ify[h'igha -lowa /. {t - u—_qa)qb, ts -» (1-ab) as }]

1la 1la

2r
la

gb (-1+gs)
(-1+gb) gs

Out[*]=

ga (-1+qgb) n
(-1+qa) qb]

2r

MJ“ (la (-ga+qb?) +2 (-qa+qb) r) -

(-1+qs)?
-1+ S
(-1+ab)q

(-1+ab)® (la (qa+ (-2+qs) gs) +2 (ga-qs) r)]}/
(2ga (-1+gb) (-1+gs)? (la+2r))

= FUullSimplify [

og[ga (1-gb) ] 2 Log[gb (1-gs) ]
highb - lowb /. {t - (l—_qa)qb, ts > (1-b) a5 } 7. {qa > gb, gb > qa}]
la la
(-1+qa) qb]lzr ga (-1+qgs) \ &
ouf-= |gqb | —————— (7
ga (-1+gb) (-1+qga) gs
-1 —
laga (-1+qs)? qa(-1xas) “ - (-1+qa) (la(qa+ (-2+qs)qs)+2 (qa-gs) r) /
(-1+qa) gs

(2ga® (-1+gs)? (la+2r))

Ba[qa_, qb_] := Piecewise|

-1+gb)\ "% i s i e
{{pi [[(‘:al( +)q I)D] 1 [o(|b1( :;)q:)s] U [(—1+q5)2 [%]1 (la (-qa+qb?) +
-1l+qa)q -1+ 1.

2 (-qa+qb) r) - (-1+qb)* (la (qa+ (-2+qs) qs) +2 (qa-as) r)]J/

(2ga (-1+9gb) (-1+qs)? ('La+2r))], qa > gb},

2r

{pi||ab [—(_1“13) qb]_T(qa (-1+CIS)) “ [laqa (—1+qs)2(—cIa (_1+qs))ﬁ_
qa (-1+qb) (-1+ga) gs (-1+qga) gs

(-1+qa) (la(qa+ (-2+gs) gs) +2 (qa-gs) r)]]/

(2ga® (-1+qs)? (la+2 r))], qa < qb}}]

(» step three: we show that Ba 1is continuous and continuously differentiable.
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FullSimplify[
FullSimplify[Ba[gqa, qb], qa > gb] == FullSimplify[Ba[qa, gb], qa < qb] /. qa » gb]

True

FullSimplify[FullSimplify[D[Ba[qa, gb]l, gqal, qa > gb] ==
FullSimplify[D[Ba[qa, gqb], gqal, qa<gb] /. qa » qb]

True

FullSimplify[FullSimplify[D[Ba[qa, gb], gb], qa > gb] ==
FullSimplify[D[Ba[qga, gb]l, gqb], qa < gb] /. gb » ga]

True



