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Table 1.  Summary of models used in the analysis

Aggregate Decision Sectoral Decision Adjustment costs Habit Financial
Full Name Abbreviated Name Labor Investment Labor Capital on investment Persistence Leverage

One Sector Models
Unrestricted Labor
    RBC Standard RBC After θt After θt

na na No b = 0 No

    RBC After θt After θt
na na No b > 0 No

    Adjustment Cost After θt After θt
na na Yes b > 0 No

    Time-to-plan After θt Before θt
na na No b > 0 No

Restricted Labor
    RBC Before θt After θt

na na No b ≥ 0 No

    Adjustment Cost Adjustment Cost Before θt After θt
na na Yes b > 0 No

    Time-to-plan Time-to-plan Before θt Before θt
na na No b > 0 No

Two Sector Models
Mobile Labor
    Unrestricted Labor After θt After θt After θt Before θt

No b ≥ 0 No

    Restricted Labor Before θt After θt After θt Before θt
No b ≥ 0 No

Immobile, Restricted Labor
    No Leverage Preferred two-sector Before θt After θt Before θt Before θt

No b ≥ 0 No

    With Leverage Before θt After θt Before θt Before θt
No b > 0 Yes

Notes to table 1:  (i) The entry ‘na’ abbreviates the phrase ‘not applicable’; (ii) ‘After θt’ and ‘Before θt ’ indicate the decision is made after or before, respectively, the
current period technology shock is observed; (iii) ‘b = 0’  indicates no habit formation in preferences so that consumption, Ct , enters the period utility function as ln(Ct),

‘b > 0’ indicates preferences exhibit habit formation, that is consumption enters the period utility function as ln(Ct − bCt−1), and ‘b ≥ 0’ indicate both habit and non-habit
formation preferences are considered.



Table 2.  Financial statistics in the one-sector models

Unrestricted Labor Restricted Labor
RBC Adjustment Cost Time-to-Plan RBC Adjustment Cost Time-to-Plan

Statistic Data b = 0 b = 0.9 b = 0.9 b = 0.9 b = 0 b = 0.9 b = 0.9 b = 0.66
f

tEr 1.19
(0.81)

1.58 1.58 1.55 1.56 1.59 1.58 1.19 1.34

)( 1
f

t
e

t rrE −+
6.63

(1.78)
0.001 0.001 0.15 0.05 0.001 0.001 4.47 6.63

frσ 5.27
(0.74)

0.46 0.38 0.30 1.47 0.47 0.39 18.0 25.4

erσ 19.4
(1.56)

0.48 0.40 5.53 1.08 0.48 0.40 16.3 19.0

er

f
t

e
t rrE

σ
)( 1 −+

0.34
(0.09)

0.002 0.002 0.03 0.05 0.001 0.002 0.27 0.35

kP ′
σ 8.56

(0.85)
0 0 3.59 0.75 0 0 10.8 12.3

),( kPY ′ρ 0.30
(0.08)

na na 0.43 −0.35 na na 0.89 0.14

Notes to table 2:  (i) For explanations of the model names, see Table 1; (ii) σx denotes the standard deviation of variable x and ρ(x,y) denotes the correlation be-
tween variable x and variable y.  Rates of returns are annualized in the percent terms before statistics are computed; (iii) The “Data” column contains estimates
(standard errors in parenthesis) based on U.S. data.  The sample period for the asset return estimates is 1892–1987 and these estimates are taken from Cecchetti,
Lam, and Mark (1993).  Our empirical analogue for kP ′  is the S&P 500 composite (DRI database mneumonic FSPCOM).  The output measure and the procedure

for estimating 
kP ′

σ  and ),( kPY ′ρ  is described in note (iii), Table 3; (iv) Results for the models are based on 500 replications of sample size 200; (vi) The entry

‘na’ abbreviates ‘not applicable.’



Wdeoh 61 Edvlf exvlqhvv f|foh vwdwlvwlfv lq wkh rqh0vhfwru prghov

Xquhvwulfwhg Oderu Uhvwulfwhg Oderu
UEF Dgmxvwphqw Frvw Wlph0wr0sodq UEF Dgmxvwphqw Frvw Wlph0wr0sodq

Vwdwlvwlf Gdwd e @ 3 e @ 3=< e @ 3=< e @ 3=< e @ 3 e @ 3=< e @ 3=< e @ 3=99
Sdqho D � Vwdqgdug Vwdwlvwlfv

�\ 41;< 5144 41:< 3193 41:: 41<; 41:5 4137 513:
+3154,

�F@�\ 3173 3186 3163 4135 315; 3189 3164 3199 31<7
+3137,

�L@�\ 516< 41;9 518; 4168 5185 41;7 5188 5164 4194
+3139,

�K@�\ 31;3 317; 315: 51:6 4138 3183 315; 415; 318;
+3138,

�+\>F, 31:9 31<< 317; 31<4 3196 31<; 3186 3186 31;9
+3138,

�+\> L, 31<9 31<< 31<; 31;6 31<< 31<< 31<; 31<4 31;7
+3134,

�+\>K, 31:; 31<< 31<< 03193 318; 31;9 31;5 03154 31;:
+3138,

Sdqho E � Shuvlvwhqfh Vwdwlvwlfv
�+�\ , 3167 31335 3135 316; 313: 3169 3154 03177 3173

+313:,
�+�F, 3157 3138 31<3 31;9 31:< 3138 31<3 319; 03147

+313<,

Qrwhv wr Wdeoh 6= +l, Iru h{sodqdwlrqv ri wkh prgho qdphv vhh Wdeoh 4> +ll, �{ ghqrwhv wkh vwdqgdug ghyldwlrq ri yduldeoh {> �+{> |, ghqrwhv wkh fruuhodwlrq
ehwzhhq { dqg yduldeoh |/ zkhuh { dqg | duh orjjhg dqg KS �owhuhg sulru wr dqdo|vlv/ dqg �+�{, ghqrwhv wkh dxwrfruuhodwlrq ri orj {w � orj {w�41 Wkh
vwdwlvwlf �\ lv uhsruwhg lq shufhqw whupv> +lll, Wkh �Gdwd� froxpq frqwdlqv hvwlpdwhv +vwdqgdug huuruv lq sduhqwkhvlv, edvhg rq dq xsgdwhg yhuvlrq ri wkh
Fkulvwldqr +4<;;, gdwdedvh frpslohg e| Ilvkhu +4<<:, fryhulqj wkh vdpsoh shulrg 4<97=4�4<;;=51 Wkh vwdqgdug huuruv duh edvhg rq wkh JPP surfhgxuh
ghvfulehg lq Fkulvwldqr dqg Hlfkhqedxp +4<<5,1 Iru hvwlpdwlrq ri wkh uhohydqw }hur0iuhtxhqf| vshfwudo ghqvlw|/ d Eduwohww zlqgrz wuxqfdwhg dw odj irxu/
zdv xvhg1 +ly, Uhvxowv iru wkh prgho duh edvhg rq 833 uhsolfdwlrqv ri vdpsoh vl}h 5331

6



Wdeoh 71 Ilqdqfldo vwdwlvwlfv lq wkh wzr0vhfwru prghov
Preloh Oderu Lppreloh/ Suhihuuhg Lppreloh/ Uhvwulfwhg

Vwdqgdug Xquhvwulfwhg Oderu Uhvwulfwhg Oderu Uhvwulfwhg Oderu Wzr0vhfwru Oderu/ z2 Ohyhudjh
Vwdwlvwlf Gdwd UEF e @ 3 e @ 3=< e @ 3 e @ 3=< e @ 3 e @ 3=:6 e @ 3=9<

Huiw 414< 418; 418< 4189 418; 4189 418; 4153 4165
+31;4,

H
�
uhw.4 � uiw

�
9196 31334 3134 3137 3134 3138 3135 9196 9196

+41:;,
�ui 815: 3179 4148 51;5 3196 4167 3195 5719 4:15

+31:7,
�uh 4<17 317; 41:7 713: 318; 4134 318: 4;17 571<

+4189,
H+uhw.4�u

i
w ,

�uh
3167 31335 31338 3134 3135 3138 3136 3169 315:
+313<,

�Sn3
;189 3 315< 31:3 3163 319< 315< 4514 ;176
+31;8,

�+\> Sn3, 3163 qd 3158 0313; 3149 3158 3149 3149 3149
+313;,

Qrwh wr Wdeoh 7= Vhh wkh qrwhv wr Wdeoh 51

7



Wdeoh 81 Edvlf exvlqhvv f|foh vwdwlvwlfv lq wkh wzr0vhfwru prghov
Preloh Oderu Lppreloh/ Suhihuuhg Lppreloh/ Uhvwulfwhg

Vwdqgdug Xquhvwulfwhg Oderu Uhvwulfwhg Oderu Uhvwulfwhg Oderu Wzr0vhfwru Oderu/ z2 Ohyhudjh
Vwdwlvwlf Gdwd UEF e @ 3 e @ 3=< e @ 3 e @ 3=< e @ 3 e @ 3=:6 e @ 3=9<

Sdqho D � Vwdqgdug Vwdwlvwlfv
�\ 41;< 5144 5133 4199 41<: 41:4 41<9 41<: 41<:

+3154,
�F@�\ 3173 3186 3194 3165 3195 3165 3195 319< 319;

+3137,
�L@�\ 516< 41;9 41:< 517; 41;7 5186 41;6 419: 419<

+3139,
�K@�\ 31;3 317; 3179 319: 3184 315; 3183 3184 3184

+3138,
�+\>F, 31:9 31<< 31<8 3196 31<4 3188 31<5 31<8 31<8

+3138,
�+\> L, 31<9 31<< 31<; 31<; 31<: 31<; 31<: 31<: 31<:

+3134,
�+\>K, 31:; 31<< 31<7 317; 31;9 31;4 31;9 31;9 31;9

+3138,
Sdqho E0 Shuvlvwhqfh Vwdwlvwlfv

�+�\w, 3167 31335 3154 317< 3169 3154 3169 3169 3169
+313:,

�+�Fw, 3157 3138 03155 31;; 03156 31;; 03155 03138 03139
+313<,

Qrwh wr Wdeoh 8= Vhh wkh qrwhv wr Wdeoh 61
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Wdeoh 91 Rwkhu exvlqhvv f|foh vwdwlvwlfv lq vhohfwhg prghov

Suhihuuhg Lppreloh/ Uhvwulfwhg
Vwdqgdug Dgmxvwphqw Frvwv Wlph0wr0sodq Wzr0vhfwru Oderu/ z2 Ohyhudjh

Vwdwlvwlf Gdwd UEF e @ 3=< e @ 3=99 e @ 3=:6 e @ 3=9<
Sdqho D � Vhfwrudo Frpryhphqw

�+\>KF, 31:5 qd 03196 31:5 31:3 3199
+313;,

�+\>KN, 31;9 31<< 3174 3194 31;9 31;9
+3137,
Sdqho E � Frqvxpswlrq H{fhvv Vhqvlwlylw|= �Fw @ �. ��\w . �uiw�4 . %w

� 317: 3185 31:8 41:7 4134 4134
+3148, ^03139` ^416<` ^;139` ^81;:` ^9187`

� 313;< 31<5 0313: 3143 3138 313:
+3144, ^4134` ^03194` ^03135` ^0313<` ^0314;`

Sdqho F � Ohdglqj Lqglfdwru Surshuw| ri Lqwhuhvw Udwhv
�+uiw�5> \w, 03168 3184 03138 03163 03163 03163

+3144,
�+uiw > \w, 3133 31<< 031:9 03146 03148 03148

+3143,
�+uiw.5> \w, 3149 316; 315; 3165 3166 3166

+3143,

Qrwhv wr Wdeoh 9= +l, Iru h{sodqdwlrq ri prgho qdphv/ vhh cDeeuhyldwhg qdphv* lq Wdeoh 4> +ll, �{ ghqrwhv wkh vwdqgdug ghyldwlrq ri yduldeoh {> �+{> |,
ghqrwhv wkh fruuhodwlrq ehwzhhq { dqg yduldeoh |/ zkhuh { dqg | duh orjjhg dqg KS �owhuhg sulru wr dqdo|vlv> +lll, Wkh �Gdwd� froxpq iru Sdqhov D
dqg F frqwdlqv hvwlpdwhv +vwdqgdug huuruv lq sduhqwkhvlv, edvhg rq wkh vdpsoh shulrg 4<97=4�4<;;=51 Vhh qrwh +lll,/ Wdeoh 6/ iru d ghvfulswlrq ri wkh
rxwsxw gdwd dqg wkh hvwlpdwlrq surfhgxuh xvhg1 Wkh vhfwrudo krxuv dqg lqwhuhvw udwh gdwd duh iurp GUL Edvlf Hfrqrplfv Gdwdedvh1 Iru wkh frqvxpswlrq
vhfwru zh xvhg wzr dowhuqdwlyh phdvxuhv= dq lqgh{ ri krxuv zrunhg lq wkh vhuylfh vhfwru +GUL vhulhv OZKS[, dqg dq lqgh{ ri krxuv zrunhg lq wkh
qrqgxudeoh pdqxidfwxulqj vhfwru +OZKQ[,1 Wkh hvwlpdwh iru wkh frqvxpswlrq vhfwru krxuv zrunhg fruuhodwlrq lv edvhg rq OZKS[1 Wkh dqdorjrxv srlqw
hvwlpdwh +vwdqgdug huuru, edvhg rq OZKQ[ lv 31;6 +3138,1 Wkh hvwlpdwh iru wkh lqyhvwphqw vhfwru krxuv zrunhg lv edvhg rq krxuv zrunhg lq wkh gxudeoh
pdqxidfwxulqj vhfwru +OZKG[1, Wkh uhdo lqwhuhvw udwh dw gdwh w iru wkh vwdwlvwlfv lq Sdqho F lv phdvxuhg dv wkh qrplqdo Ihghudo Ixqgv udwh +I\II, dw
gdwh w ohvv wkh uhdol}hg lq dwlrq udwh ehwzhhq gdwhv w dqg w . 4= Wkh sulfh iru fdofxodwlqj wkh lq dwlrq udwh lv wkh gh dwru rq qrqgxudeoh dqg vhuylfhv
frqvxpswlrq/ +JFQ.JFV,2+JFQTI.JFVTI,/ zkhuh wkh pqhprqlfv duh wdnhq iurp wkh GUL gdwdedvh1 Hvwlpdwhv iru � dqg � lq Sdqho E duh wdnhq
iurp Fdpsehoo dqg Pdqnlz +4<;<,> +ly, Hqwulhv lq vtxduh eudfnhwv lq Sdqho E duh wkh suredelolw| olplwv glvfxvvhg lq wkh wh{w1 Xqeudfnhwhg uhvxowv iru
wkh prgho lq doo wkuhh sdqhov duh edvhg rq 833 uhsolfdwlrqv ri vdpsoh vl}h 5331 Wkh prgho dqg gdwd lqvwuxphqwdo yduldeohv hvwlpdwhv iru � dqg � lq Sdqho
E duh edvhg rq wkh lqvwuxphqw olvw i�fw�5>�fw�6>�fw�7> u

i
w�6> u

i
w�7> u

i
w�8j/ zkhuh �{w @ oq{w � oq{w�4> +yl, cqd* deeuhyldwhv wkh skudvh cqrw dssolfdeoh1*
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	figure1: Figure 1:  Impulse response functions implied by various models
	figure2: Figure 2:  Impulse response functions showing the importance of the `Immobile Labor' assumption for generating sectoral labor co-movement in the two-sector models


