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Investment Opportunity Shifts, Funding
Constraints, and Business Fluctuations*

Won Jun Nah'

Abstract This modelling research explores the potential effects on business
fluctuations of exogenous shifts in investment opportunities under financial con-
straints. To this end, this paper newly defines, within the framework of two-sector
model, the concepts of “’level shock™ and "variation shock” of investment oppor-
tunities, both inherent in the capital-good producing sector. These shifts are or-
thogonal to the typical total factor productivity shock in the consumption-good
producing sector, in the sense that the former may drive changes in investment
through substitutions between consumption and investment in the absence of the
latter. Impulse-response analyses reveal that investment opportunity shifts are
clearly distinct from the usual productivity shifts concerning the business cycle
effects. Both the redistribution of wealth between savers and investors and the
constraints on outside funding seem to play important roles in the propagation
of investment opportunity shifts. Also it is found that the effects of the shifts are
more amplified and to become more persistent when the asymmetry in invest-
ment opportunities among entrepreneurs are more severe.
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gt M Z o o5 A2 AT FatETh WAAHS S Ao B2
= S gedge

AR {Cr, CLCL L H Y K KL K gy, we } g

AR {z, m w2 U {K2 KL

3.1. #N|AMEf2e| 2= Z=Z(calibration)
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M

6 =0.15 | Bigio (2012)

6 =0.19 | Del Negro et al. (2011)

6 =0.24 | Ajello (2014)

6 =0.28 | Shi (2012), Nezafat and Slavik (2013)

=5

1: 24 :0

0 =0.15 | v=0.9788, r =0.0128
" 0.0128 | 0.01 0.008 0.006 0.004 0.002
T 0.0128 | 0.1398 | 0.2319 | 0.3240 | 0.4162 | 0.5083
0 =0.19 | v=0.9798, # =0.0118
" 0.0118 | 0.01 0.008 0.006 0.004 0.002
7ri 0.0118 | 0.0964 | 0.1932 | 0.2900 | 0.3867 | 0.4835
0 =0.24 | v=0.9810, & =0.0105
" 0.0105 | n/a 0.008 0.006 0.004 0.002
7ri 0.0105 | n/a 0.1390 | 0.2423 | 0.3455 | 0.4488
0 =028 | v =0.9820, 7 =0.0095
" 0.0095 | n/a 0.008 0.006 0.004 0.002
i 0.0095 | n/a 0.0902 | 0.1993 | 0.3085 | 0.4176

Byt rie dAGEH FAHAE RS S VS0 R e 2P A
3y Ao mad FAALE v &9 JAMA QB -2 2F0.24 0] tH(Summers
and Heston (1984), Cooley and Prescott (1994) 5-). 3% 2= o] & Al A El o] A
A&@sH= (0, 1", 1) 2] oA Aolth @ 7N B v hnev=0(1—
A)+A wm=nv+r(l—v) 2 Zodch ne n'T 1’ 7MEFHF2EA
A7 Ake] BEA £A715 FER 1 o)) g A4E 4 Ak

%29 A2 WFOR 07 ALSE 17} AoIA L, 2 PR 1

o] ZLol A= a7t ARk £ 227 B¢ 292 A4 H A5 B
TAGER A AbE, A, T2, 4], AF 7HE o] fARSE 377 HE S
A4S Aol o).
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A S ER 6 =0.15 6 =0.19 6 =0.24 6 =0.28
C'/C"=N'/N" 1.29% 1.19% 1.06% 0.96%
R 1.682371.6825 | 1.740871.7409 1.829671.8299 1.9177°1.9180
FARA 29+ E | 6.82% 7.97% 9.9679.97% 12.24712.25%
zE R" 1.0014 Y 1.5721
C"+C 4! 1.1817 Cl (=% 2F4H)) | 0.943270.9433
K 15.6161715.6175 | ¢ 1.524471.5246
H 0.3402 r 0.0403
3 3 g A e vl

32 B 2R ALE gAGHE Aludth 285 2 (0,7)7F
AW n'3} '] Apo] AA = wAFE) ADufEel] 2 FFel e
F ATk (0,m) 7 EEtAE FARAReE A S Ape] 4m] B At A

Q AZNC/CM = NI/N™), L] 3L T2 A& 52018 Riol| 9lof o w)

ato] 7 Lhebit k. & & 301 A R = R'[g/q| o] W], £ Ab A} 23052 0] 5 2
—(1/B)& A7to 2 #ag Aot

FAFES) AZA AR £ AE RS (0,7) 250 Aho] o7 kA
S AR 0¢'/06 = (1-9)/(1-6) <0922 67 255 ¢//q v &
o] sletaT). ol 07} 242, 18] 11 o] ol W} a7} AL 42 2175 o
o5 o] FrjE m R/} 2 AYL AR ABA 0 2T £27)35 7} £
o), 28T A EATE 2 FER 2L 5 YL aﬂ =473 9 ol
50l 78 & Jleld). 339 2esos 25 NN o] Folo s

e e MEPEENEE R RS R aﬂa A5
Eﬂ W E2} 2} 4ko] AT A o = 2ol A of sl ] o] T,

X 30 L 1o N
rlr o

(log-linear approximatlon) -éfiﬂ O]D} 1’/}3% AATY 244 7Hedl
(1A), (2A), (BA), (TA), (10A), (16A), (17A), (18), (19), (20), 22)E <A =

Colt A 7)ol YoIM L 13k 1l o Aol FRFA WSS AT B AFE
7] 7)< 8ol B4 ZHA ] olo] A B4 Ao B7)el Qo] A 25 2o x}om
3284 992 HolzTh
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24933 Aotk & o 7] A £ x, 0 FANE Fhx ZHRE S o
A& JAAMEZ ey & Haolth
ﬁ:21+¢kt71+(1_¢)ﬁl (1L)
C =W, +H, (2L)
H, = (1/7)W GL)
C"C'+CC+(1—A)KE =rK (7 + K1) (7L)
K =1 (10L)
Al 1 7[1(1—\/) Al 1 nnv AN on
G = i+ A qa) +———[A+ K]+ — [&7 + KL, ] (6L)
. roo, Aq g 1. 7(-V) . 4 v
I = DR S 1 Kl
! r+lqrt+[r+7tq 1—9q} Gt T [nt+ t_1]+ T
(17L)
R =(0-vK vk (18L)
VK =60(1—-2A), +AK,_, (19L)
(Y+ )0 — Y9 K, 1 — 75 =0 (20L)
o 1+y, X
ry = ¢+?}//Zt+( — 1K (22L)
Rl gt o g A (15A)8] 2P EFAL of2 AAZRE 4L 5+ Qlth
C+C=(1-B)rn+ar)K (15B)
= C'C+CC=1-B)K(r+Aq)K_1+rt+2Aq4;) (15L)
olAtel a4 AP AAAAZRE t29 AF AEF-E

A AAL R D D B i A A A
(Ct,C;,CzthHtaYtaKtnaI(zlaKtaCItartawt):f( t— 17Kt 17Kt 1,Zt,7rt,7rt)

TA ALz ke A Uhlig®] Toolkitg &-8-3f 43831tk
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23 AAE A AL} AR 2RO R FAAFHBE REHE £2
HEd AHE S4S 4T 5 Atk 48 A FEA AHE = AL
SAol A MEE op7|ete 2 7| £HAAM F 4R vie} 2r)8
a7 2 Aol AA St B BANA = A B T 244
ol Mzt7 A gle et AR A BEoll A F217135] 7 A A FH = 2E o]
Bt F 217} o] of] Wh-3-5) WHE ghrh A4 A2 A 40 Yol
Fdottete AE5Eol Aol E o7 E 4 = 209l e, £A17]
3| SAL T840l A 7HH B WAV E A2 Apdo] AHE
(FE)S tHAE 3 FA o iEH =S FEFo2H uA A0
o] AR ol Ay W3tE 7HA L aQlolty. a7 HA o] F FHL
% 3 A <(orthogonal) F2F M5 102 & 5 gt}

331 FArE e #E 34

oAl W9 £2713 AL gL Lo
1%

ERo g FAAHEZEEY S
st 2ol sttt =2olA = o€ FAVE v T4 o5
3},

g =ei=+1, &=¢=0VV#0

2 FY FAAY £ FA0 ool 22 WAAST B3
£ PFOEA =015 92 A elk B ol AAE T FH0] IH
A4 % R p, — p— 0952 AL

2171819 9144 $771 o )2 sk 218
318 AT AL FAT 4 ek £ AT AL o] 9 gL wgol 1
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979 1, 29 2 ¥ Appendix 298] 1 A= 7k 2 ago) Al A AAEL o] ¢ &
29] fr 2% 7ley 2oz HE 2+ ot = ol 1" = 0.008, 7" = 0.00291 7 ojt} th
OlE BF 6 =0.152 39| A e]th
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AFT 5o & A% opth AAZ = FAV& 543 dd9 & &
#HZ A3 AFGAE o9} 7L A7} wtAHT} o & 5o Greenwood
etal. (1988) I M= An| 7158 5ol it S 7Hg o] gl =2 sholl A
FA7IE N = ade AR anA ol e A4 shEy
23 49 Exp2 Y] thAo] whE 4w ga R et ok

332 EA7Ee) 2454

SR8 2% FAL 54 AF FA13 7} 71 47HE Aol o] BE
5 ol WL Gk AW £ 413 FAL MY H R U T
4% 912 Zolth oAt FAIH L B 54 AEA A4 G A
b2 A8 297140 Shesd o) As) £A713 Y wh P4 A
B9 th o= FHEHA )% O £ F)o] gror AAH = 9=
AR 45 ATk

B Aol At ogh 2L WY A 4L FA713) 9] “BAL FH70]
g REch 29y 2 347 TR L #5824 542 3959w
AA AR AR £A473 9 B2 &8 2 AFE B2 Ark oA

gl=—1,e=4va"/(1-v)a', €& =¢=0,#0

Vxz 2719 e A 429 A<l Torres (2014, p. 133, Figure 6.1)| M = 43t
2 o Z A7t 7| F o Zadsts AN EA 237 HE o
Atk FA71E T4 FA713] 49 JFS vl AAGHE ZHo7 B Aqor:
R AT RY S E WA &8 FAE T A4S At 2 4TS £ A
A Ayl Appendix 30l A| A gk},
AAsAE BB ZANSEAL T} 2 A0] AA 3 Ao 248 £217]3 9
R P EFATS M2 gojuy A5E e 19T Za7} Atk A F 7 eElA
£ EA718 Grjrt £ 29 AR B2 a4 Shet. =471
72 AR FFo| FoluhdA SAo A AaztA o] A
4 Qlek £21713] o eyt off w2 K+
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0.07 0.07 0.07
ii=pi —p’ i i
0.06 —+—theta 0.12, pu p!n 0.06 theta 0.12, p!n 0.008 0.06 —+—theta 0.12, p!n 0.002
——theta 0.28, pii=pin ——theta 0.28, pin 0.008 ——theta 0.28, pin 0.002
0.05 0.05 0.05
0.04 0.04 0.04
0.03 0.03 0.03
0.02 0.02 0.02
0.01 0.01 0.01
0.00 0.00 0.00
1012345678 910111213141516 1012345678 910111213141516 101234567 8910111213141516
Fape) 98
(1B) 22| W5
0.5 7 05 - 05 -
04 - 04 -
03 03
0.2 02 -
01 - =+=theta 0.12, pii=pin 0.1 4 —+—theta 0.12, pin 0.008 01 4 —e—theta 0.12, pin 0.002
——theta 0.28, pin 0.008 ——theta 0.28, pin 0.002
00 #—————7—77— 77777+ |00 T |00 T TT—T—"T—"T"—""""T"—"""
1012345678 910111213141516 101234567 8910111213141516 101234567 8910111213141516
)9 vl
(1C) 21] 2] B8
0.02 4 0.02 0.02 4
0.00 0.00 4 - 0.00 -
-0.02 + -0.02 4 -0.02 +
0.04 -0.04 -0.04
-0.06 -0.06 -0.06
-0.08 + -0.08 -0.08 -
-0.10 o -0.10 0.10 4
012 —+—theta 0.12, pii=pin 01z | —+—theta 0.12, pin 0.008 012 4 —+—theta 0.12, pin 0.002
—theta 0.28, pii=pin : ——theta 0.28, pin 0.008 ’ ——theta 0.28, pin 0.002
-0.14 - -0.14 -0.14 -
1012345678 910111213141516 1012345678 910111213141516 1012345678 910111213141516

(ID) A £ A9 vk

0.1 1
—s—theta 0.12, pin 0.002
-0-2 1 ) —theta 0.28, pin 0.002
0.3 1
0.4 1
-0.5 1
——theta 0.12, pii —+—theta 0.12, pin 0.008
06 | L . 1
——theta 0.28, pii=pin ——theta 0.28, pin 0.008
0.7 0.7 - 0.7 -
1012345678 910111213141516 1012345678 910111213141516 1012345678 910111213141516
AL 2k} A 2k < 2P vl g o) whg
(1E) A2k} A &2 = A4 v] &2 9k
1.4 - 1.4 - 1.4 -
1.2 1.2 - 1.2 -
1.0 1.0 1.0 -
0.8 - 08 - 0.8 -
0.6 06 - 0.6 -
0.4 - 04 - 0.4 -
02 | ——theta 0.12, pii=pin 02 4 —+—theta 0.12, pin 0.008 02 | —+—theta 0.12, pin 0.002
—theta 0.28, pii=pin i ——theta 0.28, pin 0.008 ) ——theta 0.28, pin 0.002
00 #———————+++ |00 T |00 T
1012345678 910111213141516 101234567 8910111213141516 101234567 8910111213141516
=. = t}o] }, = ) '(H B ]
FHEZE A=, 72 DY = 27
a9 1 FAY T T4
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3.0 4 0.03 - 0.03 - .
=+=theta 0.12, pii=pin —e—theta 0.12, pin 0.008 —+—theta 0.12, pin 0.002
2.0 ——theta 0.28, pii=pin 0.02 -| —theta 0.28, pin 0.008 0.02 | —theta0.28, pin 0.002
10 1 0.02 0.02
0.0 4ttt Tttt
1012345678 910111213141516 (001 0.01 4
-1.0
0.01 - 0.01 -
2.0 4
0.00 - 0.00 -
-3.0 - 12345678 9101112131415161718 12345678 9101112131415161718
22he] WS
(2B) FA}9] w3
3.0 T 0.18 0.18 X
——theta 0.12, pii=pin 0.1 - —*+theta0.12, pin 0.008 016 - =+theta 0.12, pin 0.002
20 1 —theta 028, pii=pin 014 | —theta0.28, pin 0.008 014 theta 028, pin 0002
10 4 0.12 - 0.12 -
0.10 - 0.10 -
0.0 {4ttt bbbttt |00 | 0.08 |
. _71 012345678 0910111213141516 | o | 0.06 4
) 0.04 0.04 1
-2.0 A 0.02 - 0.02 -
000 7+ 7+ 7+ [000 T
-3.0 - 12345678 9101112131415161718 12345678 9101112131415161718
[e) o
(2C) &) 9] Wk&
30 12345678 9101112131415161718 12345678 9101112131415161718
—+—theta 0.12, pii=pin 0.01 0.01
2.0 ——theta 0.28, pii=pin 0.00 0.00
L0 A -0.01 -0.01
0.0 ittt [-0.02 -0.02
1012345678 910111213141516 | ) o 003
-1.0
-0.04 i -0.04 .
20 | —o—theta 0.12, p!n 0.008 =+=theta 0.12, pin 0.002
-0.05 ——theta 0.28, pin 0.008 |-0.05 —theta 0.28, pin 0.002
3.0 - -0.06 -0.06
2779 g
(2D) A& 7+4 9] ®E3
3.0 4 1234567 8 9101112131415161718 12345678 09101112131415161718
—+—theta 0.12, pii=pin 0.00 4 1 0.00 4 ,
2.0 A ——theta 0.28, pii=pin
-0.05 -0.05
10
-0.10 -0.10
0.0 4ot tTériTériTiririririririririrs,
1012345678 910111213141516 015 0.15
10 1 -0.20 . -0.20
50 | - —+—theta 0.12, p!n 0.008 e —+—theta 0.12, pin 0.002
-0. ——theta 0.28, pin 0.008 |0 —theta 0.28, pin 0.002
-3.0 - -0.30 -0.30
= = 2~ ]_/\ ] [e] ‘o/] o
(2E) A2} A S A = A4 ¥ & 9] RS
3.0 q 0.40 - 0.40 -
o —s—theta 0.12, pii=pin 035 | —o-t:eta 0.12, pin 0.008 035 |
.0 1 — ii=pi ——theta 0.28, pin 0.008
theta 0.28, pii=pin 030 4 p 030 4
1.0 0.25 - 0.25 -
0.0 ww.\.\.\.\.\.\.\o'zoi 020 -
1012345678 910111213141516 |0.15 - 0.15 -
1.0 0.10 - 0.10 - —s—theta 0.12, pin 0.002
20 0.05 - 0.05 - ——theta 0.28, pin 0.002
000 ¢+ 000 T
-3.0 - 12345678 9101112131415161718 12345678 9101112131415161718
=. = o] ]‘ = _?;l 9 ]
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