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1 CONSUMER

1.1 Optimisation problem
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1.2 Identities
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1.3 First order conditions
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2.1 Optimisation problem

max Ht = T
ke Nmdy,
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2.2 First order conditions
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2.3 First order conditions after reduction
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3 EQUILIBRIUM

3.1 Identities

K™ = K™, (3.1)
md m
N™ = N; (3.2)
4 EXOG
4.1 Identities
ZP = et HvlosZing (4.1)
ZM = eft Tolo8 2L, (4.2)

5 Equilibrium relationships (after reduction)

—ry+alZP K™ ~Hreymize — g (5.1)
Tz M CNPTY — 0 (5.2)
—W, +TZ" (1 —a) K™ *NP ™ =0 (5.3)
—Y, + TZP K™ *NP = (5.4)
—ZP 4 et HVIR i = (5.5)

—ZP e HPlos B — (5.6)

e\ 1 —1+e m e eilm—c me 671m—e
5(abEt {rm (ac;ilw(l—a)cglﬂ) cm, it } tab(l—0)E, {(aqﬂ +(1—a)Cth+1) cR, 1+D — ab (aCt +(1—a)cth) cm=lte g (5.7)

m e e\t m —1+e ,— 140 m e e\ ! , —lte 1-6 me 1€ -1 m—1+e
B (ab(l —6) Eq |:(act+1 +(1—a) CPH ) Cita o ] +b0 (1 — a) K; Eq [Z?H (act+1 +(1-a) Cth+1 ) C§+1 Nth+1 })‘ab (aCt +(1—a)C ) & e =
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_ N
—(1=b) (1= NP = ND) T bW, (acgne +(1—a)Ch ) cm—ite — g (5.9)

—(1=b)(1-N" = NP) o0zt (1—a)(1-0) (ac;ne +(1—a) cfe)fl Kb ConT N — g (5.10)
~LAIP+ I =0 (5.11)

K™+ K™ (1-6)=0 (5.12)

' KM KPP, (1-6)=0 (5.13)

~Ki+ K"+ K =0 (5.14)

~N;+ NP+ NM=0 (5.15)

—CP I -1} +Y; =0 (5.16)

U, — BE; [Upa] — log (1 — N — NP (1= b) — be~log (ac;“e +(1-a) Cfe) =0 (5.17)

6 Steady state relationships (after reduction)

—re +al Z0 K2 TN =0 (6.1)
ety rzhghNTY — g 6.2)
W +TZ2 (1 — ) KR*ND ™ =0 (6.3)
—Yy + TZRKRONDI> — (6.4)
—Zh 4 elosZl — (6.5)

— 7™ 4 efloeZi — (6.6)
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(6.8)
—(1=b) (1= N™ = Nb) " 4 abiv, (acgge +(1-a) C;;e)_l cm-lte — (6.9)
—(1=0) (1= N2 = N&) T 02 (1 - a) (1 0) (aC2® + (1 - a) Cshj)_l RN =0 (6.10)
I+ IR+ IR =0 (6.11)
M K™ 4 K™ (1-6)=0 (6.12)
N Kl Kh(1-6)=0 (6.13)
Ko+ K2+ Kb =0 (6.14)
~Ny+ N2+ N2 =0 (6.15)
—CR - I - I+ Y =0 (6.16)
Uss — AU — log (1= N™ — N1) (1 — b) — be~log (ac;ge +(1—a) c:j) =0 (6.17)
7 Parameter settings
a = 0.337 (7.1)
a = 0.36 (7.2)

b=0.63 (7.3)



B =0.99 (7.4)

5 = 0.025 (7.5)
e=0.38 (7.6)
¢ =0.95 (7.7)
¥ =0.95 (7.8)
6 = 0.08 (7.9)



8 Steady-state values

Steady-state value
r 0.0351
cm 0.7224
ch 0.3805
1 0.3143
m 0.2658
" 0.0485
K 12.5726
K™ 10.6329
K® 1.9397
N 0.6102
N™ 0.2799
NP 0.3303
U -79.6929
w 2.3706
Y 1.0367
zh 1
zm 1

9 The solution of the 1st order perturbation

Matrix P
Ky
K (0.8762
K | 0.4683
VA 0
zm 0
Matrix @)
KIH
Kh
Zh
Zn’l
Matrix R
Ky
I —0.4894
cm 0.93
Cch | —-0.3112
I —0.4533
m | —3.9534
Ih 18.734
K, | 0.8132
Ny —0.0751
N™ | 0.2353
NP | —0.3382
U 0.054
W, 0.2753
Y: 0.5106

Ki
0.1545
0.0826

0
0

eh

—0.3926

2.1393
1
0

K,
—0.08
0.0069
0.1511
—0.2798
6.1809
—35.696
0.1434
—0.0155
—0.125
0.0772
0.0098
0.045
—0.08

Zi
~0.3729
2.0323
0.95
0

6I'ﬂ

0.6584

—2.7792

0
1

Z
—0.6218
—0.8599

1.7804
—0.0746
—14.918
81.2939
—0.0019

0.0429
—-0.9715

0.9026

0.0683

0.3497
—0.6218

Zi
0.6255
—2.6403
0
0.95

zp,
1.96
0.6952
—0.8463
4.867
25.0205
—105.6101
0.1217
0.226
1.5781
—0.9199
0.0832
0.3819
1.96




Matrix S

€h

€

T —0.6545 2.0631
cm —0.9051 0.7318
ch 1.8741 —0.8908
I —0.0785 5.1231
m —15.7031 26.3373
I 85.5725 —111.1686
K —0.002 0.1281
N 0.0452 0.2379
N™ —1.0227 1.6612
N® 0.9501 —0.9683
U 0.0719 0.0875
w 0.3682 0.402
Y —0.6545 2.0631
10 Model statistics
10.1 Basic statistics
Steady-state value | Std. dev. | Variance | Loglin
cm 0.7224 0.9767 0.954 Y
o 0.3805 1.52 2.3104 Y
Y 1.0367 1.7868 3.1926 Y
m 0.2658 12.888 166.0993 Y
It 0.0485 57.2629 | 3279.0405 Y
K™ 10.6329 0.6337 0.4016 Y
K*P 1.9397 1.9051 3.6295 Y
N™ 0.2799 1.3761 1.8936 Y
Nh 0.3303 0.9286 0.8623 Y
W 2.3706 0.6601 0.4358 Y
10.2 Correlation matrix
Cm Ch m Ih Km Kh N Nh w Y
cm 1 -0.843 0.114 0.021 0.842 -0.704 0.781 -0.933 0.056 0.622
ch 1 -0.05 0.084 -0.438 0.657 -0.575 0.833 0.421 -0.288
m 1 -0.901 0.303 -0.634 0.508 -0.332 0.409 0.542
Ih 1 -0.068 0.409 -0.194 0.135 -0.028 -0.16
K™ 1 -0.592 0.766  -0.76 0.511  0.779
Kb 1 -0.946 0.906 -0.271 -0.829
N™ 1 -0.927 0.475  0.946
Nt 1 -0.148 -0.768
w 1 0.735
Y 1




10.3 Cross correlations with the reference variable (Y)

olJrel. too[Y] | YVi5s | Yoy | Vi3 | Yip | Vi Y; Yier | Yigo | Yiaz | Yiqa | Yigs
cy 0.547 -0.194 | -0.098 | 0.033 | 0.204 0.42 0.622 0.68 0.584 | 0.483 | 0.383 | 0.287
Cth 0.851 0.044 | -0.001 | -0.06 | -0.136 | -0.229 | -0.288 | -0.318 | -0.238 | -0.168 | -0.108 | -0.057
n" 7.213 0.145 | 0.226 | 0.322 0.433 | 0.558 | 0.542 | -0.016 | -0.08 | -0.126 | -0.155 | -0.172
Ii“ 32.048 -0.124 | -0.156 | -0.192 | -0.23 -0.27 -0.16 0.372 | 0.307 | 0.246 | 0.192 | 0.144
K 0.355 -0.27 | -0.149 | 0.019 | 0.238 | 0.516 | 0.779 | 0.751 0.692 0.61 0.516 | 0.416
Kg‘ 1.066 -0.12 | -0.235 | -0.373 | -0.537 | -0.727 | -0.829 | -0.528 | -0.284 | -0.092 | 0.054 | 0.161
N 0.77 0.026 | 0.157 | 0.322 0.522 0.76 0.946 0.75 0.493 | 0.281 0.11 -0.024
Nth 0.52 0.04 -0.07 | -0.212 | -0.387 -0.6 -0.768 | -0.677 | -0.484 | -0.318 | -0.179 | -0.065
W, 0.369 -0.032 | 0.068 | 0.197 | 0.356 | 0.547 | 0.735 | 0.568 | 0.415 0.281 0.166 | 0.071
Y; 1 0.008 | 0.146 0.32 0.533 | 0.787 1 0.787 | 0.533 0.32 0.146 | 0.008
10.4 Autocorrelations

Lagl Lag2 Lag3 Lag4 Lagh
c™ | 0.852 0.622 0.418 0.241 0.092
Ch | 0771 0.512  0.298 0.124 -0.011
I™ | 0.076 0.032 -0.003 -0.029 -0.048
™ | -0.078 -0.074 -0.068 -0.061 -0.054
K™ | 0.868 0.716 0.556  0.398  0.247
K" | 0.711 0.467 0.266 0.105 -0.021
N™ | 0.803 0.537 0.316 0.136 -0.005
NP 0.82 0.555 0.333 0.152  0.008
w 0.74 0.511  0.317 0.156  0.026
Y 0.787  0.533 0.32 0.146  0.008
10.5 Variance decomposition

el em
Cc™ 1 0.238 0.762
ch | 0.616 0.384
I™ | 0.053 0.947
" | 0.015 0.985
K™ | 0.198 0.802
KM | 0.023 0.977
N™ | 0.003 0.997
N™ | 0.106 0.894
W 10.796 0.204
Y 0.136  0.864




11 Impulse response functions
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Figure 1: Impulse responses (C™,C",Y,I™, I") to €" Figure 2: Impulse responses (K™, K", N™ N® W) to
shock € shock
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Figure 3: Impulse responses (C™,C", Y, ™ I®) to €™ Figure 4: Impulse responses (K™, K N™ N W) to
shock €™ shock

10



