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Abstract
This not-for-publication online appendix discusses why including “1” in the instrument of

our modified moment condition helps with identification in the ACF Monte Carlo setup.
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Consider a Leontief production function as in ACF
Y;; = min {eﬂOngLglew“, eﬁmMit} e,
In this Leontief production function setting, we have

Bm + mir = Bo + Brkir + Bilis + wit, (1)

and hence, substituting w;; — the inverse intermediate input demand function — into the

value-added production function, we obtain

Vit = Bo + Brkie + Bilie + wir + i
= Bo + Brkit + Bilic + [Bm + muir — Bo — Brkie — Bilit] + nit
= Bm + My + iz

This implies the population equation E%(lit, ki, my) of ACF’s first stage becomes
‘T)t(lm i, M) = Bm + M.

It follows that

EIv)lt(lz'm kit,mit) — Brkie — Bilie = Bo + wir. (2)

When we use 50Twit = CT)t(lit, ki, my) — Bk — Bily for the autoregressive regression of pro-
ductivity in place of w;; as in the concentrated ACF procedure, we should include the intercept
as

(50/+\Wit) = ap + p(Bo +/\wz‘,t—1) + &it, (3)

because the above regression becomes equivalent to Wy = pw;¢—1 +&; only with ag = 5o(1— p).
This also makes residual (5, fr) have mean zero by construction, regardless of whether the
intercept is actually equal to the true ag = Fo(1 — p).

Below, we argue that identification is improved if we remove this constant term, or equiva-
lently, if we run the AR(1) regression with productivity only. To make this argument, we first
need to see how a spurious identification point arises in the original ACF moment condition.
Let the spurious minimum be 8y = 0 and 8, = 3 + 8, = 1. Also, write (T)Z-t = Cft(lit, ki, my).
From (2), we then obtain

d;y — Brkir — Bili = Bo + Brki — (1 — B)lit + wi. (4)



Also, note that from the optimal labor input in the ACF DGP, we have (1 — §;)l;; as

1
(1= Bl = o +1In B — In Wy, + Bk + (pPwis—sp + 502)- (5)

where W, denotes the wage and the productivity w;;—1 evolves to w;;—p, at which point in time
the firm chooses labor input as in DGP1 (see their equation (37)).
Plugging (5) into (4), we obtain

Oy — Brkir — Biliy = —In f — 0% )2+ In Wi — pPwis p+wir = (—In By — 0?/2) + £ +In W (6)

because w;; = pw;; p, + 5 . Equation (6) has two important implications. First, the constant
term (—In 8, — 0?/2) is different from Sy in (2). Second, the regression residual from the AR(1)
regression at the spurious minimum using o, — Bikir — Biliy is also different from &; in (3). Note
that the wage follows an AR(1) process as In Wy, = py In W, 1 + 5’%‘/ and its innovation term
W is independent of (ki l;;1). Therefore, the spurious parameter (Bk =0,5 = 1) solves the
ACF’s moment condition as well as the true parameter, as discussed in ACF’s footnote 16.

Note that in the ACF DGP, we have §y = 0. Therefore, running the AR(1) regression
without the intercept helps the moment condition to yield a “true” solution, deterring the
spurious minimum because the spurious minimum solution requires the AR(1) regression to
have a non-zero intercept (or an intercept different from g = fo(1—p)). Without the intercept,
the “spurious” innovation term &8 — py &5 + €V in the “spurious” AR(1) regression using (6)
would not have mean zero, which is inconsistent with the true DGP.

In our Monte Carlos experiment, the AR(1) regression does not include the intercept, i.e.
we estimate w; = pw; ;1 + & to obtain the residual. Regressing without an intercept deters &
from having a zero mean when the parameter values differ from that of the true ones. Instead,
we include “1” in the instrument so that we can ensure innovation &; has mean zero at the
true parameter values. This helps for identification away from the spurious minimum. If we
included a constant in the regression, the residual would have zero mean for any parameter
values that include the spurious solution.

In general this constant [y in the production function is not known. Moreover, it is not
separately identified from the mean of the unobserved productivity. However, the sum of 3y and
the mean of the productivity can be estimated in the first stage of the ACF procedure. From (2),
note that this sum, whether it is zero or not, is obtained as the constant term of the function
&Dt(lit,kit,mit). Note that this sum is equal to f,, in the Leontief production function (see
equation (1)), which can be easily estimated using OLS of y;; on my, since yy = B + mi + 1t
After removing this constant from 50/+\wit, we can then use the regression w; = pw;—1 + &u
to obtain the innovation term, where w; becomes a kind of de-meaned productivity if the

productivity does not have mean zero.



