|. Quantitative analysis for China and the US

|. Benchmark

Parameters:
{p, gL, s, z, y¥n, v, w, 6, nn, =ns, ¢, &n, & } = {0. 05, 0.0144, 0.832840,
1.2, 0.06, 1, 5.492537, 0.2, 0.02265611, 0. 02935293, 0.03, 0.5, 0.5}

{0. 05, 0.0144, 0.83284, 1.2, 0.06, 1,
5.49254, 0.2, 0.0226561, 0.0293529, 0.03, 0.5, 0.5}

Calibration:

. gL gL
Fi ndRoot [{zlm ,0.01823 =2 ———
(1-28) (z°*-1) (1-8) (0-1)
L L
A=21 in == (nn+p+ g—] is == [7rs+p+ g—]}
(1-8) (o-1) (1-8) (o-1)

(&, 0.8}, {o, 2}, A, 1.2}, {in, 1}, {is, 1}]

{€ - 0.847955, 0 - 6.19522, A > 2.57848, in - 0.0908861, is -» 0.0975829}

{€ o, A, in, is}={0.8479550336243143", 6.195218006549213",
2.578480404323203", 0.09088610999999999", 0. 09758293 }

{0. 847955, 6.19522, 2.57848, 0.0908861, 0.0975829}
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1-pf (L+&nin) (y o+ yYn
sw (—) +||———— bw)°-
][l—/Bn] (L+&fis) \s po+yn+¢
1-pf (1+&nin) ¢y
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1-s ) o \° ayn
(( )([ (=) - ](o—l) (0 +4n + )
S AYyn+¢ \o-1 AYyn +¢

1 ) 1 ) o +yn
[( ](l+§n|n)yw+( ](l+§f|s) ([— (6w)"—6w]
1-8n 1-pf po+yN+ ¢

L) 2222 1) (252 o] (2]

1-8n) (1L+&fis) \s p+yn+ ¢ 1-58n
(L+&nin) (y
—_— (—)]Mm ]]]]} {An, 0.1}, {8f, 0.1}]
(L+&fis) \&
{Bn - 0.778124, pf - 0.560097)

-yyn

{Bn, Bf} = {0.7781244658361336", 0. 5600974178408754" }
{0. 778124, 0.560097}

o+ yYn 1-pf (L+&nin) (y
p+yYn +¢ l—/3n] (L+&fis) ( J

7).
1
1/ (7[(0—1) [—] (o+¥n) (L+&nin)
1-8n

(()upn)/ [)upn+

1-s 1) o ¢ AYyn
[( ][[ ( ) + ](0—1) (o +yYn + ¢)
S Ayn+¢ \o-1 AYNn +¢

1 1
([ ](1+§nin)7w+[
1-8n 1

1-pf

Sw
] [l—/3n
(1—Bf] (L+&nin) (7{)

1-8n) (1+&fis) E

{a, Xn, zle}:{[ (6w)"—6w][

1
¥ (0-1) [—] (o +yn) <1+§nin)an+n<wn)2]/
1-8

+yn
p+yYn+¢

(6w)° -

f] (1+§fis)(

(L+&nin) (7)

p+yYn
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¥ (0-1) [—] (o +yn) (1+§n|n)an+xx<wn)2]/ (( )
1-83 S

) o \° AYPn 1 ]
([ ( ) ](o—l) (o +y¥n +¢) [( ](l+§n|n)7w+

+
AYn +¢

AYyn+¢ \o-1 1-p8n
1 ) o +yn 1-p8f) (L+&nin) [y
( ](1+§fls) [[— (w)°-6w ( ] . (—)] +
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([— (6w)0_6w]( ] : (—) Ayn —an]}
o+yn+ ¢ 1-8n) (L+&fis) \és

(3. 04053, 0.51417, 0. 0663045}

Cl ear [w, xn, ¥f]
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Simulation:

+y¥n
p+yYn +¢

Fi ndRoot [{ (bw)’°-6w-== [

1-8n) (1+&fis) (a 5
1-/3f] (L+&nin) (7]

Ayn + yf

1 ) ayn
1 =yxn [(0—1) [—] (o+4¢n) (L+E&nin) [—]+¢n],
1-8n

yf l-s ¢ o \° ayn
1= xn[ ]( ] [ ( ) + ](c—l) (o +¥yn + @)
A yn + yf S Ayn+¢ \o-1 Ayn +¢
1 ) 1 ) gL
[( ](1+§n|n)7w+( ](1+§f|s)a]+al¢n],I‘==p+—,
1-p8n 1-pf (1-8) (o0-1)
gL Yn y Xn
gc == ——  , RSN == , RSF ==
(1-8) (o-1) 1+ (L+&nin) (o+yn) (ﬁ)xxn (%)
1-
of o (53) xn (557)

1+ (p+yn+o) ((ﬁ) (L+&fis) a+ow (ﬁ) (L+&nin) y) (ls—s) xn (_Azﬂ) (M‘:iw)’

ayn o-1y°1 Ayn uf oc-1y°-1 ¢
( ] + ( ) (6w)° !+
(Awnﬂpf] o xyn +¢ ) {xyn + yf o AYn + ¢

yf S Py
[—] (8 w)"'l] (xn) tx
Ayn + yf

wn0 ==

, cn0 ==wn0In0, IN0O==ain0+iin0+14+RDNO,

Ayn uf
Awn+¢][an+w]]'

n
iin0==&ninynyxn, RDNO == [1/3—] (L+&nin) ynyxn,
- BN

Ayn

+

xyn + yf

1
ain0 == (p-glL) [—] (L+&nin) yxn
1-An

wnO
wS0 == ——, ¢s0 == ws01s0, IsO==aisO+iisO+1+RDsO,
w

. 1 ) A yn yf 1-s
ai s0 == (p-glL) [—] (1+§f|s)axn( ]( ]( )
1 f AYN + ¢ ayn + yf S

APn 1-s
iisO==§fis¢faxn[ ]( J

A yn + yf S
pf ayn 1-s
RDsO == [—] (1+§fis)z/ffaxn[ ]( ]
1-pf Ayn + yf S
gc
Un == [Log[cnO] + ] == [Log[csO] + ]}
p-gL po-gL p-gL po-gL

{w, 5}, {xn, 1}, {¥f, 0.1}, {r, 0.1}, {gc, 0.1}, {RSN, 0.1},
(RSF, 0.1}, {wn0, 0.1}, {wsO, 0.1}, {InoO, 0.1},

{ain0, 0.1}, {iin0, 0.1}, {RDNO, 0.1},

{Is0, 0.1}, {ais0, 0.1}, {iisO, 0.1}, {RDsO, 0.1},

{cn0, 0.1}, {csO, 0.1}, {Un, 0.1}, {Us, 0.1}]
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{w—->5.49254, xn - 0.51417, yf - 0.0663045, r - 0. 06823,
gc - 0.01823, RSN- 0. 026, RSF - 0. 013, wn0 - 0. 380391, ws0 - 0. 0692559,
In0 - 1.19656, ai n0 » 0. 0820453, iin0 - 0.00140193, RDnO - 0. 113109,
IsO - 1.02685, ai sO - 0.00669209, iis0 - 0.000710577, RDsO - 0. 0194475,
cn0 - 0. 455159, ¢s0 -» 0. 0711155, Un - -7. 72556, Us » -59. 87}

{wn01, ws01, 1 n01, ain0O1, iin01, RDnO1, 1s01, ais01, iis01, RDsO1,
cn01, cs01, Unl, Us1} = {0.38039073231190385", 0.06925592532410867",
1.1965564622939329°, 0. 08204527715901806 , 0.0014019277568265173",
0.11310925737808823", 1.0268501483034087", 0. 006692094370081574",
0. 0007105766425608322", 0.019447477290766225", 0.45515898894453005",
0.07111545718995078", -7.725557391270061", -59. 8699975677841" }

{0. 380391, 0. 0692559, 1.19656, 0.0820453, 0.00140193, 0.113109, 1.02685,
0. 00669209, 0.000710577, 0.0194475, 0. 455159, 0.0711155, -7.72556, -59. 87}

The effects of monetary policy:
Cl ear [in]

{in} = {0}
{0}
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+yn
p+yn+¢

Fi ndRoot [{

1-8n) (1L+&fis) (a
(6w)"—6w==[ ] ( ]6

1-pf (L+&nin) ;

1 _ ayn
=y Xn [(c—l) [—] (p+yn) (L+&Nnin) [—]u{m],
1 A yn + yf

yf 1-s é o \° A YN
= xn[ ]( ) ( ) + ](c—l) (o +¥yn + @)
A yn + yf S Ayn+¢ \o-1 Ayn +¢
1 1 gL
[[ ](l+§nin)7w+[ ](l+§fis)a]+a)u/fn],r==p+—,
1-p8n 1-pf (1-28) (o-1)
gL Yn y xn
gc == ———————, RSN == - . RSF ==
(1-8) (o-1) 1+ (L+gniny (p+yn) (5) vxn (500)
1-
ot o (52) xn (5:557)

1+ (p+yn+¢) ((ﬁ) (1+&fis)a+w (ﬁ) (L+&nin)y) (ls;s)xn (—A;’:’fd’) ()t_nlr:ialtf)

AyPn o-1)°1 aAyPn Yf o-1y°1 ¢
() ) o) () o ()
(Az/fn+z/ff] o xyn+¢ ) (xyn + yf o Ayn + ¢

yf e -
[—] (8 w)"'l] (Xn) e
Ayn + yf

1
ain0 == (p-glL) [1—] (L+&nin) yxn

wn0 ==

A yn

+

, cN0 ==wn0In0, IN0O=ain0+iin0+1+RDNO,
- ayn + yf

Ayn of
A¢n+¢] [A¢n+¢f ]]

n
iin0 ==&ninynyxn, RDONO == [B—] (L+&nin) ynyxn,

wnO
wS0 == ——, ¢SO0 == ws01s0, 1sO==aisO+iisO+1+RDsO,
w

. 1 . AYn yf 1-s
ais0 == (p-glL) [—] (1+§f|s)axn( ]( ]( )
1-pf AYyn + ¢ ayn + yf S

ayn 1-s
iisO==§fiswfaxn[ ]( ]
A yn + yf S

Bf A¢n 1-s
RDsQ == | —— | (1 +&f is) ¢f axn ( J
1 - gf AYn + yf S

Un ==

c
[Log[cnO] + ] Us == [Log[csO] + 9 ]}
p-gL p-gL p-gL p-gL

{w, 5}, {xn, 1}, {yf, 0.1}, {r, 0.1}, {gc, 0.1}, {RSN, 0.1},
{RSF, 0.1}, {wn0, 0.1}, {wsO, 0.1}, {InO, 0.1},

{ain0, 0.1}, {iin0, 0.1}, {RDnO, 0.1},

{Is0, 0.1}, {aisO, 0.1}, {iisO, 0.1}, {RDsO, 0.1},

{cn0, 0.1}, {csO, 0.1}, {Un, 0.1}, {Us, 0.1}]

{w—5.50257, xn -» 0.535156, yf - 0.0656122, r - 0. 06823, gc —» 0. 01823, RSN - 0. 0270667,
RSF - 0. 0134321, wnO - 0. 400356, ws0 —» 0. 0727581, 1 n0 » 1. 19432, ai n0 - 0. 0817127,
iin0—->0., RDNO - 0.112608, 1s0 - 1. 02774, ai sO -» 0. 00691416, iis0O - 0. 000734155,

RDsO - 0. 0200928, cn0 - 0. 478154, c¢s0 - 0. 0747765, Un - -6. 34111, Us - -58. 4599}
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{wn0f n, wsOfn, 1 n0fn, ain0fn, iinOfn, RDNOfn, |sOfn, aisOfn,
iis0fn, RDsOf n, cnOfn, ¢csOfn, Unfn, Usfn} = {0.4003563567482477"
0. 07275806558935874", 1.194321119106381", 0.08171267970482576", 0.,
0.11260843940155522", 1.0277411048100848" , 0. 006914155155554367",
0. 0007341553906566627", 0.02009279426387389°, 0.4781540520329207",
0.07477645471265218", -6.341114105059269", -58.45993169768754" }

{0. 400356, 0.0727581, 1.19432, 0.0817127, 0., 0.112608, 1.02774, 0.00691416,
0. 000734155, 0.0200928, 0.478154, 0.0747765, -6. 34111, -58. 4599}

{Al nwnOf n, Al nwnsOf n, al nl nOf n, Al nl sOf n, al nai nOf n, al nai sOf n,
Al ni i nOfn, Al niis0Ofn, Al nRDnOf n, Al nRDsOf n, Al ncnOfn, Al ncsOfn} =
{ (Log [wn0f n] - Log[wn01]) 100, (Log[wsOfn] -Log[ws01]) 100,
(Log[I nOfn] -Log[I n01]) 100, (Log[lsOfn] -Log[ls01]) 100,
(Log[ai nOf n] - Log[ai n01]) 100, (Log[ai sOfn] -Log[ai sO1]) 100,
(Log[iinOfn] -Log[iinO1]) 100, (Log[iisOfn]-Log[iisO1]) 100,
(Log [RDNOf n] - Log[RDn01]) 100, (Log[RDsOfn] -Log[RDs017) 100,
(Log[cnOfn] -Log[cn01]) 100, (Log[csOfn] -Log[csO1]) 100}

{5.11561, 4.93311, -0.186989, 0.0867284, -0.406207, 3. 26439,
I ndet ermi nate, 3.26439, -0.443757, 3.26439, 4.92862, 5. 01983}

{in} = {0.09088610999999999" }
{0.0908861}
Cl ear [is]

{is} = {0}
{0}
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+yn
p+yn+¢

Fi ndRoot [{

1-8n) (1L+&fis) (a
(6w)"—6w==[ ] ( ]6

1-pf (L+&nin) ;

1 _ ayn
=y Xn [(c—l) [—] (p+yn) (L+&Nnin) [—]u{m],
1 A yn + yf

yf 1-s é o \° A YN
= xn[ ]( ) ( ) + ](c—l) (o +¥yn + @)
A yn + yf S Ayn+¢ \o-1 Ayn +¢
1 1 gL
[[ ](l+§nin)7w+[ ](l+§fis)a]+a)u/fn],r==p+—,
1-p8n 1-pf (1-28) (o-1)
gL Yn y xn
gc == ———————, RSN == - . RSF ==
(1-8) (o-1) 1+ (L+gniny (p+yn) (5) vxn (500)
1-
ot o (52) xn (5:557)

1+ (p+yn+¢) ((ﬁ) (1+&fis)a+w (ﬁ) (L+&nin)y) (ls;s)xn (—A;’:’fd’) ()t_nlr:ialtf)

AyPn o-1)°1 aAyPn Yf o-1y°1 ¢
() ) o) () o ()
(Az/fn+z/ff] o xyn+¢ ) (xyn + yf o Ayn + ¢

yf e -
[—] (8 w)"'l] (Xn) e
Ayn + yf

1
ain0 == (p-glL) [1—] (L+&nin) yxn

wn0 ==

A yn

+

, cN0 ==wn0In0, IN0O=ain0+iin0+1+RDNO,
- ayn + yf

Ayn of
A¢n+¢] [A¢n+¢f ]]

n
iin0 ==&ninynyxn, RDONO == [B—] (L+&nin) ynyxn,

wnO
wS0 == ——, ¢SO0 == ws01s0, 1sO==aisO+iisO+1+RDsO,
w

. 1 . AYn yf 1-s
ais0 == (p-glL) [—] (1+§f|s)axn( ]( ]( )
1-pf AYyn + ¢ ayn + yf S

ayn 1-s
iisO==§fiswfaxn[ ]( ]
A yn + yf S

Bf A¢n 1-s
RDsQ == | —— | (1 +&f is) ¢f axn ( J
1 - gf AYn + yf S

Un ==

c
[Log[cnO] + ] Us == [Log[csO] + 9 ]}
p-gL p-gL p-gL p-gL

{w, 5}, {xn, 1}, {yf, 0.1}, {r, 0.1}, {gc, 0.1}, {RSN, 0.1},
{RSF, 0.1}, {wn0, 0.1}, {wsO, 0.1}, {InO, 0.1},

{ain0, 0.1}, {iin0, 0.1}, {RDnO, 0.1},

{Is0, 0.1}, {aisO, 0.1}, {iisO, 0.1}, {RDsO, 0.1},

{cn0, 0.1}, {csO, 0.1}, {Un, 0.1}, {Us, 0.1}]

{w—5.48215, xn -» 0. 515924, yf - 0.0670823, r - 0. 06823, gc —» 0. 01823, RSN - 0. 0260891,
RSF - 0. 0131513, wnO - 0. 381838, ws0 —» 0. 0696511, I n0 » 1. 19719, ai n0 - 0. 0822906,
iin0 - 0.00140671, RDnO —» 0. 113495, 1s0 - 1. 02521, ai sO —» 0. 00645491, iis0 - 0.,

RDsO - 0. 0187582, cn0 - 0. 457133, ¢s0 —» 0. 0714072, Un -» -7. 60397, Us -» -59. 755}
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{wnOf s, wsOfs, I n0Ofs, ainOfs, iinOfs, RDnOfs, | sOfs, aisOfs,
iisOfs, RDsOfs, cnOfs, csOfs, Unfs, Usfs} = {0.38183794080846756" ,
0.0696511088953325", 1.1971922443509553", 0. 08229055991962361",
0.0014067085282596587", 0. 11349497590307206°, 1.0252131364068673",
0.006454914043339856°, 0., 0.01875822236352738", 0.45713342133483653",
0.07140723180480009°, -7.603969904699699 , -59. 75498531738061" }

{0. 381838, 0. 0696511, 1.19719, 0.0822906, 0.00140671, 0.113495, 1.02521,
0. 00645491, 0., 0.0187582, 0.457133, 0.0714072, -7.60397, -59. 755}

{Al nwnOf s, Al nwnsOfs, al nl nOfs, Al nl sOfs, al nai nOfs, al nai sOf s,
Al niinOfs, Al niisOfs, Al nRDnOfs, Al nRDsOf s, Al ncnOfs, Al ncsOfs} =
{ (Log[wnOf s] -Log[wn01]) 100, (Log[wsOfs] -Log[ws01]) 100,
(Log[I nOfs] -Log[I n01]) 100, (Log[lsOfs] -Log[ls01]) 100,
(Log[ai nOf s] -Log[ai n01]) 100, (Log[ai sOfs] -Log[ais01]) 100,
(Log[iinOfs]-Log[iinO1]) 100, (Log[iisOfs]-Log[iisO1]) 100,
(Log [RDNOf s] - Log[RDn01]) 100, (Log[RDsOfs] -Log[RDs017) 100,
(Log[cnOfs] -Log[cn01]) 100, (Log[csOfs] -Log[csO1]) 100}

{0. 379731, 0.568992, 0.0531202, -0.159548, 0.298514, -3.60852,
0. 340434, I ndeterm nate, 0.340434, -3.60852, 0.432851, 0.409444}

Quit[]

2. Robustness check on the innovation-arrival rate

Parameters: (({/n=0.04)
{p, 9L, s, z, ¥n, ¥, w, & 7, 7S, ¢, &n, &, o} = {0.05, 0.0144, 0.832840, 1.2, 0.04, 1,
5.492537, 0.2, 0.02265611, 0.02935293, 0.03, 0.5, 0.5, 6.195218006549213" }

{0. 05, 0.0144, 0.83284, 1.2, 0.04, 1, 5. 49254,
0.2, 0.0226561, 0.0293529, 0.03, 0.5, 0.5, 6.19522}

L L
Fi ndRoot [{(ﬁ == g , A == Zu_l, in==|xmn + 0+ g—],
(1-8) (z°'-1) (1-8) (o-1)
. gL . .
is == [71'5 +p+—]}, (¢, 0.9}, {A 1.2}, {in, 1}, {is, 1}]
(1-8) (o-1)

{€-0.771933, x> 2.57848, in > 0.0848094, is - 0.0915063}

{& A in, is}=
{0. 7719325504364716° , 2.5784804043232024", 0. 09088610999999999", 0. 09758293 }

{0. 771933, 2.57848, 0.0908861, 0. 0975829}

{a, BN, Bf} = {3.0405332148794404", 0.7781244658361336 , 0.5600974178408754" }
{3. 04053, 0.778124, 0.560097}

Qit []
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Parameters: ({/n=0.08)

{p, 9L, s, z, yn, ¥, w, 6, 7mn, ns, ¢, &n, &f, o} = {0.05, 0.0144, 0.832840, 1.2, 0.08, 1,
5. 492537, 0.2, 0.02265611, 0.02935293, 0.03, 0.5, 0.5, 6.195218006549213" }

{0.05, 0.0144, 0.83284, 1.2, 0.08, 1, 5.49254,
0.2, 0.0226561, 0.0293529, 0.03, 0.5, 0.5, 6.19522}

L L
Fi ndRoot [{z/m = g , A=2z1 in==|mm+p+ g—]
(1-8) (zo'-1) (1-8) (o-1)
. gL ) .
is == [71'5 +p+—]}, (&, 0.9}, {A 1.2}, {in, 1}, {is, 1}]
(1-8) (o-1)

{€ - 0.885966, x> 2.57848, in - 0.0969628, is - 0.10366}

{& A in, is}=
{0. 8859662752182361", 2.5784804043232024", 0.09088610999999999", 0. 09758293 }

{0. 885966, 2.57848, 0.0908861, 0.0975829}

{a, BN, Bf} = {3.0405332148794404 , 0. 7781244658361336", 0.5600974178408754" }
(3. 04053, 0.778124, 0.560097}

Quit[]

. Robustness check on the imitation rate
Parameters: (¢=0.07)

{p, gL, s, z, y¥n, v, w, 6, nn, =ns, ¢, &n, & } = {0. 05, 0.0144, 0.832840,
1.2, 0.06, 1, 5.492537, 0.2, 0.02265611, 0. 02935293, 0.07, 0.5, 0.5}

{0.05, 0.0144, 0.83284, 1.2, 0.06, 1,
5.49254, 0.2, 0.0226561, 0.0293529, 0.07, 0.5, 0.5}

{€ o, A, in, is}={0.8479550336243143", 6.195218006549213",
2.578480404323203", 0.09088610999999999", 0. 09758293}

{0. 847955, 6.19522, 2.57848, 0.0908861, 0.0975829}

{a, BN, Bf} = {3.0405332148794404", 0.7781244658361336 , 0.5600974178408754" }
{3. 04053, 0.778124, 0.560097}

Qi t []

Parameters: (¢=0.11)

{p, 9L, s, z, yn, v, w, 6, nn, =ns, ¢, &n, & } = {0. 05, 0.0144, 0.832840,
1.2, 0.06, 1, 5.492537, 0.2, 0.02265611, 0.02935293, 0.11, 0.5, 0.5}

{0.05, 0.0144, 0.83284, 1.2, 0.06, 1,
5.49254, 0.2, 0.0226561, 0.0293529, 0.11, 0.5, 0.5}
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{€ o, A, in, is}={0.8479550336243143", 6.195218006549213",
2.578480404323203", 0.09088610999999999", 0. 09758293}

{0. 847955, 6.19522, 2.57848, 0.0908861, 0.0975829}

{a, BN, Bf} = {3.0405332148794404", 0.7781244658361336 , 0.5600974178408754" }
{3. 04053, 0.778124, 0.560097}

Qit []

4. Robustness check on the CIA parameters

Parameters: ({n=1)

{p, 9L, s, z, y¥n, v, w, 6, nn, =ns, ¢, &n, &F } = {0. 05, 0.0144, 0.832840,
1.2, 0.06, 1, 5.492537, 0.2, 0.02265611, 0.02935293, 0.03, 1, 0.5}

{0.05, 0.0144, 0.83284, 1.2, 0.06, 1, 5.49254, 0.2, 0.0226561, 0.0293529, 0.03, 1, 0.5}

{€ o, A, in, is}={0.8479550336243143", 6.195218006549213",
2.578480404323203", 0.09088610999999999", 0. 09758293 }

{0. 847955, 6.19522, 2.57848, 0.0908861, 0.0975829}

{a, BN, Bf} = {3.0405332148794404 , 0. 7781244658361336", 0.5600974178408754" }
(3. 04053, 0.778124, 0.560097}

Quit[]

Parameters: (¢f=1)

{p, gL, s, z, yn, ¥, w, 6, nn, ns, ¢, &n, & } = {0. 05, 0.0144, 0.832840,
1.2, 0.06, 1, 5.492537, 0.2, 0.02265611, 0.02935293, 0.03, 0.5, 1}

{0. 05, 0.0144, 0.83284, 1.2, 0.06, 1, 5.49254, 0.2, 0.0226561, 0. 0293529, 0.03, 0.5, 1}

{€ o, A, in, is}={0.8479550336243143", 6.195218006549213",
2.578480404323203", 0.09088610999999999", 0. 09758293 }

{0. 847955, 6.19522, 2.57848, 0.0908861, 0.0975829}

{a, BN, Bf} = {3.0405332148794404", 0.7781244658361336 , 0.5600974178408754" }
{3. 04053, 0.778124, 0.560097}

Qi t []
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2. Alternative R&D specification
Parameters:

{p, oL, s, z, w, 6, nn, ns, &n, & } =
{0. 05, 0.0144, 0.832840, 1.2, 5.492537, 0.2, 0.02265611, 0.02935293, 0.5, 0.5}

{0.05, 0.0144, 0.83284, 1.2, 5.49254, 0.2, 0.0226561, 0.0293529, 0.5, 0.5}

(Bn, Bf} = {0.7781244658361336", 0.5600974178408754" }
(0. 778124, 0.560097)

Calibration:

Fi ndRoot [{I N= (7N +p+0.01823), i s == (7S + p + 0. 01823), 0.01823 = (—) yn,

o-1
po+yn-gL 1-8n S 1+&fis a
S e R = [ [ [
po+yn +¢-gL 1-pf 1-s 1+&nin Y
1 . YN
1= (6-1) |—— | (o+yn-gL) (L+€&nin)y | ——| +yn|,
(1—/3n] [)upnﬂpf] ]
Yf ) o o AYn
== ( ) + ](0'—1)
Az/fn+z/ff] [¢+Az/fn o-1 é+2yn
1 ) 1-s 1 )
[( ](1+§n|n)w7( )+[ ](l+§f|s)a] (o+yn+¢-glL) +a yf,
1-8n s 1-pf
n
0. 026 == yny ,
1+ (p+yn-glL) (ﬁ) (L+&nin)y
f
0.013 = N e }

1+ (p+yn+¢-gl) ((ﬁ) (L+&nin)wy (ls;s) + (j) (1L+&f is)a)
{in, 0.1}, {is, 0.1}, {yn, 0.1}, {A 2}, {a, 1},
v, 1}, {0, 2}, {¥f, 0.1}, {4, 0.1}]
{in-0.0908861, i s »0.0975829, yn - 0.0579306, 1 - 2. 73928,
o - 0.292242, v > 0.559472, o - 6.52702, yf — 0. 0648067, ¢ - 0. 0332749}

{in,is, A, a, ¥, o, ¢}=
{0. 09088610999999999", 0. 09758293, 2. 7392790529444917" , 0.29224151895052963",
0.5594718736753528", 6.5270193175977465", 0. 03327487090959861" }

{0.0908861, 0.0975829, 2.73928, 0.292242, 0.559472, 6.52702, 0.0332749}

Cl ear [w, gcC]
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Simulation:
FindRoot[
A-1 po+yn -gL 1-8n S 1+&fis a
e (5] (25 omenm15) (25) (255 )
o-1 po+yn+¢-gL 1-pf 1-s 1+&nin Y

1 AYyn
(o-1) [—] (p+yn-gL) (1 +&nin) [—] +z/fn],
1-8n Ayn + Yf

l::)’

yf @ o \°  Ayn
( ) + (o-1)
Awnupf] [¢>+Awn o-1 ¢ +Ayn

1 1-s 1
[( ](1+§nin)w~;( )+[ ](1+§fis)a] (o+y¥n+¢-gL) +ayf,
1-p8n S 1-pf

yn y

1+ (p+yn-gL) (

RSN ==

1
1-8n

) (L+¢€nin) 7,
yf a
1+ (p+¥n+¢-gl) ((ﬁ) (1+§nin)w7(1si)+ (ﬁ) (L+&fis) a),

Ayn (c—l]f’-l

+
[l¢n+¢f] o
Aun of o-1yo-1 é of =
[rovs) o) (557) o (3] (ovar) o))
Ayn + o) \(Ayn + yf o Ayn + o) \xyn +yf

1
cn0 ==wn01n0, IN0O=ain0+iin0+1+RDN0, ain0 == (1—] (p-9gL) (L+&nin)y,
n

RSF ==

A-1

r::p+( )llln, wnO ==

o-1

. ) AN ) wnO
iind==&ninyny, RDNO == (—] (L+&nin)yny, wsO == —, ¢s0 == wsO | sO,
n w

1
IsO==aisO0O+iis0O+1+RDs0, ai sO == (1—f] (p-9gL) (L+&fis) a,
-B

Bf
iis0==é&f isyf a RDSO == (—f) (L+&fis)yf a,

un ==

[LOQ[CHO] + ] == [Log[csO] + g¢ ]}
p-gL p-gL p-gL p-gL
{w, 5}, {yn, 13}, {yf, 0.1}, {r, 0.1}, {gc, 0.1}, {RSN, 0.1},
(RSF, 0.1}, {wn0, 0.1}, {ws0, 0.1}, {Ino0, 0.1},

{ain0, 0.1}, {iin0, 0.1}, {RDNO, 0.1},

{1s0, 0.1}, {aisO, 0.1}, {iisO, 0.1}, {RDsO, 0.1},

{cn0, 0.1}, {csO, 0.1}, {Un, 0.1}, {Us, 0.1}]

{w—5.49254, yn -» 0. 0579306, yf - 0.0648067, r - 0. 06823,
gc - 0. 01823, RSN - 0. 026, RSF - 0. 013, wn0 - 0. 890991, ws0 - 0. 162218,
In0 - 1. 21415, ai n0 -» 0. 0938467, iin0 - 0.00147284, RDnO - 0. 11883,
IsO - 1.05102, ai sO - 0.0248042, iis0 - 0.000924072, RDsO - 0. 0252905,
cn0 - 1. 0818, cs0 —» 0.170495, Un - 16. 5927, Us -» -35. 3082}
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{gcl, wn0l1, wsO01, In01, ain0Ol1, iin0l1, RDnNO1, |s01, aisO1, iisO0l, RDsO1, cn0l1, cs01, Uni,
Usl} = {0.018229999999999993", 0.8909911114729104", 0.1622184996610693",
1.214149741244697", 0.09384674672405943", 0.0014728352260883792",
0.11883015929454935", 1.0510187805541615", 0. 024804161345699297",

0. 0009240721433115749", 0. 025290547065150746", 1. 0817966274461595",
0.1704946896971027", 16.59274872462314", -35.30821563285789" }

{0.01823, 0.890991, 0.162218, 1.21415, 0.0938467, 0.00147284, 0.11883, 1.05102,
0. 0248042, 0.000924072, 0. 0252905, 1.0818, 0.170495, 16.5927, -35.3082}

The effects of monetary policy
Cl ear [in]

{in} = {0}
{0}
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FindRoot[
A-1 po+yn -gL 1-p8n S l+&fis a
oo (53] 2 oo [22) (25 (252 )
o-1 po+yn+¢-gL 1-pf 1-s 1+&nin Y
1 AYyn
1=y (c—l)[ ](p+z/m—gL) (L+&nin) [—]+z/m],
1-A8n A yn + yf
yf @ o \°  Ayn
== ( ) + ](0_1)
Awnupf] [¢>+Awn o-1 ¢+ yYn
1 1-s 1
[( ](1+§nin)w~;( )+[ ](1+§fis)a] (o+y¥n+¢-gL) +ayf,
1-p8n s 1-pf
yny
RSN == ,
1+ (p+yn-glL) (1_1,3n) (L+€nin)y
yf a
RSF == )

1+(p+¢n+¢—gL)((ﬁ) (1+§nin)w7(1si)+(j) (1+&f is) a)
Ayn (c—l]f’-l

+
[A¢n+¢f] o
Aun of o-1yo-1 é of =
e (o) () o (o) () o))
Ayn+ o) \ayn + yf o Agn+ o) \xyn + yf

1
cn0 ==wn01n0, IN0O=ain0+iin0+1+RDN0, ain0 == (1—] (p-9gL) (L+&nin)y,
Bn

A-1

r::p+( )llln, wnO ==

o-1

. . Bn ) wn0
iind==&ninyny, RDONO == (1_] (L+&nin)yny, wsO == —, ¢s0 == wsO | sO,
n w

|sO==aisO+iis0+1+RDs0, aisO ==( ] (o-9gL) (L+&fis) a,

1-pf

Bf
iis0==¢&f isyf a RDSO == (—f) (L+&fis)yf a,

Un == [Log[cnO] +

gc
], lJS == [Log [CSO] + ]},
p-gL p-gL p-gL p-gL

{w, 5}, {¥n, 1}, {¥f, 0.1}, {r, 0.1}, {gc, 0.1}, {RSN, 0.1},
(RSF, 0.1}, {wn0, 0.1}, {wsO, 0.1}, {InoO, 0.1},

{ain0, 0.1}, {iin0, 0.1}, {RDNO, 0.1},

{Is0, 0.1}, {ais0, 0.1}, {iisO, 0.1}, {RDsO, 0.1},

{cn0, 0.1}, {csO, 0.1}, {Un, 0.1}, {Us, 0.1}]

{w—5.48912, yn - 0. 0625057, yf - 0.0713674, r - 0. 0696697,
gc - 0. 0196697, RSN - 0. 0280349, RSF - 0. 0143194, wnO - 0. 890345,
ws0 —» 0. 162202, 1n0 - 1. 21241, ain0 -» 0. 0897674, iin0 - 0., RDn0O - 0. 122642,
IsO - 1.05367, aisO - 0.0248042, iis0O - 0.00101762, RDsO - 0. 0278508,
cn0 - 1. 07946, cs0 - 0.170908, Un —» 17. 6681, Us —» -34. 1043}
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{gcfn, wnOf n, wsOf n, I nOfn, ai nOfn, iinOfn, RDNOfn, |1sOfn, aisOfn, iisOfn, RDsOfn,
cn0fn, ¢s0fn, Unfn, Usfn} = {0.019669709889045664 , 0. 8903448934883498",
0.16220171693976773", 1.2124089766156765", 0. 08976744001045511",

0., 0.12264153660522133", 1.053672612132977", 0. 024804161345699297",
0. 00101762039650276", 0. 0278508303907748", 1.0794621411492036",
0.17090750678037878", 17.66805731273416", -34.10429281275697" }

{0.0196697, 0.890345, 0.162202, 1.21241, 0.0897674, 0., 0.122642, 1. 05367,
0. 0248042, 0.00101762, 0.0278508, 1.07946, 0.170908, 17. 6681, -34.1043}

{agcfn, Al nwnOf n, Al nwnsOf n, Al nl nOf n, Al nl sOf n, Al nai nOf n, Al nai sOf n,
Al ni i nOfn, Al niis0Ofn, Al nRDnOf n, Al nRDsOf n, Al ncnOfn, Al ncsOfn} =
{(gcfn-gcl) 100, (Log[wnOfn] -Log[wn01]) 100, (Log[wsOfn] -Log[ws01]) 100,

(Log[I nOfn] -Log[I n01]) 100, (Log[lsOfn] -Log[ls01]) 100,

(Log[ai nOf n] - Log[ai n01]) 100, (Log[ai sOf n] -Log[ai sO1]) 100,
(Log[iinOfn] -Log[iinO1]) 100, (Log[iisOfn]-Log[iisO1]) 100,

(Log [RDNOf n] - Log[RDn01]) 100, (Log[RDsOfn] -Log[RDs017) 100,

(Log[cnOfn] -Log[cn01]) 100, (Log[csOfn] -Log[csO1]) 100}

{0.143971, -0.0725543, -0.0103463, -0.143476, 0.252183, -4.44408,
0., Indeterminate, 9.64321, 3.15705, 9.64321, -0.21603, 0.241836}

AUnfn = (Exp[(p-gL) Unfn- (po-gL) Unl] -1) 100
3.90231

AUsfn = (Exp[(p-gL) Usfn- (p-gL) Us1l] -1) 100
4.37914

{in} = {0.09088610999999999" }
(0. 0908861 )

Cl ear [is]

{is} = {0}
{0}

| 17
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FindRoot[
A-1 po+yn -gL 1-p8n S l+&fis a
oo (53] 2 oo [22) (25 (252 )
o-1 po+yn+¢-gL 1-pf 1-s 1+&nin Y
1 AYyn
1=y (c—l)[ ](p+z/m—gL) (L+&nin) [—]+z/m],
1-A8n A yn + yf
yf @ o \°  Ayn
== ( ) + ](0_1)
Awnupf] [¢>+Awn o-1 ¢+ yYn
1 1-s 1
[( ](1+§nin)w~;( )+[ ](1+§fis)a] (o+y¥n+¢-gL) +ayf,
1-p8n s 1-pf
yny
RSN == ,
1+ (p+yn-glL) (1_1,3n) (L+€nin)y
yf a
RSF == )

1+(p+¢n+¢—gL)((ﬁ) (1+§nin)w7(1si)+(j) (1+&f is) a)
Ayn (c—l]f’-l

+
[A¢n+¢f] o
Aun of o-1yo-1 é of =
e (o) () o (o) () o))
Ayn+ o) \ayn + yf o Agn+ o) \xyn + yf

1
cn0 ==wn01n0, IN0O=ain0+iin0+1+RDN0, ain0 == (1—] (p-9gL) (L+&nin)y,
Bn

A-1

r::p+( )llln, wnO ==

o-1

. . Bn ) wn0
iind==&ninyny, RDONO == (1_] (L+&nin)yny, wsO == —, ¢s0 == wsO | sO,
n w

|sO==aisO+iis0+1+RDs0, aisO ==( ] (o-9gL) (L+&fis) a,

1-pf

Bf
iis0==¢&f isyf a RDSO == (—f) (L+&fis)yf a,

Un == [Log[cnO] +

gc
], lJS == [Log [CSO] + ]},
p-gL p-gL p-gL p-gL

{w, 5}, {¥n, 1}, {¥f, 0.1}, {r, 0.1}, {gc, 0.1}, {RSN, 0.1},
(RSF, 0.1}, {wn0, 0.1}, {wsO, 0.1}, {InoO, 0.1},

{ain0, 0.1}, {iin0, 0.1}, {RDNO, 0.1},

{Is0, 0.1}, {ais0, 0.1}, {iisO, 0.1}, {RDsO, 0.1},

{cn0, 0.1}, {csO, 0.1}, {Un, 0.1}, {Us, 0.1}]

{w—5.483, yn - 0. 0582499, yf - 0.0659725, r - 0. 0683305,
gc —» 0. 0183305, RSN - 0. 0261256, RSF - 0. 0132667, wn0O - 0. 890546,
ws0 —» 0.16242, In0 - 1. 21481, ai n0 -» 0. 0938467, iin0 —» 0.00148095,
RDnO - 0. 119485, 1s0 - 1. 0482, ai sO - 0. 0236502, iis0 - 0., RDsO —» 0. 0245478,
cnO - 1. 08185, ¢s0 - 0.170248, Un —» 16. 6733, Us - -35. 2697}
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{gcfs, wnOfs, wsOfs, In0Ofs, ainOfs, iinOfs, RDnOfs,
| sOf s, ai sOfs, iisOfs, RDsOfs, cnOfs, csOfs, Unfs, Usfs} =
{0. 018330457932271293", 0. 890545894057624", 0. 1624195036176193",
1.2148126809087447 , 0.09384674672405943", 0.001480951407184878",
0.1194849827775005°, 1.0481979952591685", 0. 02365023188446647"
0.7, 0.024547763374701888, 1.0818464450324172",
0.17024779808297782", 16. 673307762740095°, -35. 26965628522425" }

{0. 0183305, 0.890546, 0.16242, 1.21481, 0.0938467, 0.00148095, 0. 119485,
1.0482, 0.0236502, 0., 0.0245478, 1.08185, 0.170248, 16.6733, -35. 2697}

{agcfs, Al nwn0f s, Al nwnsOfs, Al nl nOfs, Al nlsOfs, Al nai nOfs, Al nai sOf s,
Al niinOfs, Al niisOfs, Al nRDnOfs, Al nRDsOf s, Al ncnOfs, Al ncsOfs} =
{(gcfs -gcl) 100, (Log[wnOfs] -Log[wn01]) 100, (Log[wsOfs] -Log[ws01]) 100,
(Log[l nOfs] -Log[In01]) 100, (Log[lsOfs]-Log[ls01]) 100,
(Log[ai nOf s] -Log[ai n01]) 100, (Log[ai sOfs] -Log[ais01]) 100,
(Log[iinOfs] -Log[iin0O1]) 100, (Log[iisOfs]-Log[iis01]) 100,
(Log [RDNOf s] - Log[RDn01]) 100, (Log[RDsOfs] -Log[RDs01]) 100,
(Log[cnOfs] -Log[cn01]) 100, (Log[csOfs] -Log[cs01]) 100}

{0.0100458, -0.0499813, 0.123833, 0.0545862, -0.268747, 0., -4.76385,
0. 549546, | ndeterm nate, 0.549546, -2.98099, 0.00460497, -0.144914}

AUnfs = (EXp[(p-9gL) Unfs - (p-gL) Un1] -1) 100
0. 287202

AUsfs = (Exp[(p-gL) Usfs - (o-gL) Us1] - 1) 100
0.137366

Qit []
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