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1 Computation of the Impulse Response Functions

Because our simultaneous equation model, (8), is nonlinear in xt, computing the impulse response

functions �hereafter IRFs� in the usual textbook manner is erroneous (see Gallant, Rossi and

Tauchen 1993 and Koop, Pesaran and Potter 1996). In particular, the textbook IRFs may over-

estimate the e¤ect of an oil price shock when the variable of interest has been censored, as it is

the case with x#t (see Kilian and Vigfusson 2011b.) In such framework, the IRFs depend on the

history of x#t and the magnitude of the shock. Following Koop et al. (1996) and Kilian and Vig-

fusson (2011a), we compute the IRFs for 13 horizons (h = 0; 1; : : : 12) by Monte Carlo integration,

conditional on the history and the size of the shock, in the following manner:

(1) Estimate the model (8) via OLS equation by equation and keep the estimated coe¢ cients

(denoted by bB1; bB2; bB3), the standard deviations (bs1, bs2, bs3), and the residuals (b"1; b"2; and b"3)
from the three equations.

(2) Given a history fxt�1; : : : ; xt�p; NEGt�1; ..., NEGt�p; POSt�1; ...,POSt�pg = fXt; Nt; Ptg 2


t, generate two time paths of xt such that:

x1t = bB1 [1; Xt; Nt; Pt] + � (1)

x2t = bB1 [1; Xt; ; Nt; Pt] + "1t
where "1t is drawn from the empirical distribution of "1t (i.e., resampled with replacement from the

residual b"1 in (8)) and � equals either one or two standard deviations.
(3) The updated information sets, together with the censored variables are given by I1t = f1;

x1t ; Xt; Nt; Pt; x
1#
t ; X1#

t g and I2t = f1; x2t ; Xt; Nt; Pt; x
2#
t ; X2#

t g: Given these two histories, two
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paths for NEGt are generated as:

NEG1t = bB2I1t + "2t (2)

NEG2t = bB2I2t + "2t
where "2t is drawn from the empirical distribution of "2t. (Notice that the same value is used as

"2t to generate NEG1t and NEG
2
t as we are interested only in the e¤ect of a shock to oil prices.)

(4) The new updated information sets are given by eI1t = f1; x1t ; N1
t ; Xt; Nt; Pt; x

1#
t ; X1#

t g

and eI2t = f1; x2t ; N2
t ; Xt; Nt; Pt; x

2#
t ; X2#

t g: Given these two histories, two paths for POSt are

generated:

POS1t = bB3I1t + "3t
POS2t = bB3I2t + "3t

where "3t is drawn from the empirical distribution of "3t. (Again, notice that the same value is

used as "3t to generate POS1t and POS
2
t :)

(5) Generate new information sets 
tt+1;1 = f1; x1t ; xt�1; : : : ; xt�p+1; NEG1t ; NEGt�1; : : : ;

NEGt�p+1; POS1t ; POSt�1; : : : ; POSt�p+1g and 
tt+1;2 = f1; x2t ; xt�1; : : : ; xt�p+1; NEG2t ;

NEGt�1; : : : ; NEGt�p+1; POS2t ; POSt�1; : : : ; POSt�p+1g; the two paths for xt+1 are given

by

x1t+1 = B1

t
t+1;1 + "1t+1

x2t+1 = B1

t
t+1;2 + "1t+1:
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Repeat steps (2)-(5) H + 1 times.

(6) After R repetitions of steps (2)-(5), generate the conditional IRFs as

INEG
�
h; �;
t

�
=
1

R

RX
r=1

NEG1t;r �
1

R

RX
r=1

NEG2t;r for h = 0; 1; : : : ;H

and

IPOS
�
h; �;
t

�
=
1

R

RX
r=1

POS1t;r �
1

R

RX
r=1

POS2t;r for h = 0; 1; : : : ;H

where INEG
�
h; �;
t

� p! E
�
NEGt+hj�;
t

�
� E

�
NEGt+hj
t

�
as R ! 1 and IPOS

�
h; �;
t

� p!

E
�
POSt+hj�;
t

�
� E

�
POSt+hj
t

�
as R!1: In our computation we set R = 10; 000:

(7) The unconditional IRFs are generated by repeating (2) to (6) for all possible 
t, t = 1 : T

and then taking the mean over all the histories.

INEG (h; �) =
1

T

TX
t=1

INEG
�
h; �;
t

�

and

IPOS (h; �) =
1

T

TX
t=1

IPOS
�
h; �;
t

�
:

(8) The variance-covariance matrix for [INEG (h; �) ; IPOS (h; �)] is computed as follows. First,

given the estimated parameters bB1, bB2, bB3, bs1, bs2, bs3, the residuals, and an arbitrary chosen history

m, the system in (8) is used to generate pseudo-series of the same length of our data. Second,

for each of the newly generated pseudo-series, (Xm; Nm; Pm), we repeat steps (1) through (7) to

get the unconditional IRFs. Finally, for M unconditional IRFs, both for NEG and POS , the

variance covariance matrix is computed. The matrix has a size of 2 (H + 1)� 2 (H + 1).
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Figure A1a: Job creation responses to positive and negative oil price shock of 1 s.d. (x
t

#
 = x

t

1
)

Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.
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Positive shock Negative shock

Figure A1b: Job creation responses to positive and negative oil price shock of 1 s.d. (x
t

#
 = x

t

4
)

Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A1c: Job creation responses to positive and negative oil price shock of 1 s.d. (x
t
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A2a: Job destruction responses to positive and negative oil price shock of 1 s.d. (x
t
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A2b: Job destruction responses to positive and negative oil price shock of 1 s.d. (x
t
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A2c: Job destruction responses to positive and negative oil price shock of 1 s.d. (x
t
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Figure A3a: Job creation responses to positive and negative oil price shock of 2 s.d. (x
t
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A3b: Job creation responses to positive and negative oil price shock of 2 s.d. (x
t
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Figure A3c Job creation responses to positive and negative oil price shock of 2 s.d. (x
t
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.
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Figure A4a: Job destruction responses to positive and negative oil price shock of 2 s.d. (x
t

#
 = x

t

1
)

Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A4b: Job destruction responses to positive and negative oil price shock of 2 s.d. (x
t
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A4c: Job destruction responses to positive and negative oil price shock of 2 s.d. (x
t
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job creation job destruction job reallocation excess job reallocation

Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A6a: Job creation and job destruction responses to a positive oil price shock of 1 s.d. (x
t
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Figure A6b: Job creation and job destruction responses to a positive oil price shock of 1 s.d. (x
t
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A.7a: Job creation and job destruction responses to a positive oil price shock of 2 s.d. (x
t
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Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A7b: Job creation and job destruction responses to a positive oil price shock of 2 s.d. (x
t
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Figure A7c: Job creation and job destruction responses to a positive oil price shock of 2 s.d. (x
t
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job creation job destruction job reallocation excess job reallocation

1972:Q2-1983:Q4 1984:Q1-1998:Q4

Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A9a: Job creation and job destruction responses to a positive oil price shock of 1 s.d., using x
t
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job creation job destruction job reallocation excess job reallocation

1972:Q2-1983:Q4 1984:Q1-1998:Q4

Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.

Figure A9b: Job creation and job destruction responses to a positive oil price shock of 1 s.d., using x
t
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Figure A10a: Job creation and job destruction responses to a positive oil price shock of 1 s.d., using x
t

#
 = x

t

abs

Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.
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Figure A10b: Job creation and job destruction responses to a positive oil price shock of 1 s.d., using x
t

#
 = x

t

abs

Notes: Squares and diamonds represent significance at the 5% and 10%, respectively. 
Computations are based on 10,000 simulations.
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