
Supplemental Appendix - Core competencies, Match-

ing, and the Structure of Foreign Direct Investment

In this supplemental appendix, we derive a CES revenue function with the potential for
multiple brands within the firm. We also explore an extended modeling framework in which
MNEs acquiring local firms can operate two brands. Finally, we derive a result, mentioned
in Footnote 14 of the manuscript, related to the ex-post distribution of match quality.

1 Acquisitions and Multiple Brands

A simplifying assumption in the manuscript is that firms can only produce one brand after
an acquisition, partial or full. In this section, we detail how the results change when allowing
the MNE to operate its own brand along with that of the acquired local firm after either
type of acquisition. To begin with, we derive a utility function that can account for multiple
brands within the firm.

1.1 CES revenues with Multiple Brands

Suppose that firm i ∈ Ω produces N(i) brands. CES preferences with utility across aggregate
firm varieties and brands within each firm can be written as:
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where θ controls the degree of within-firm variety differentiation, and β controls the degree
of variety differentiation across firms. We assume that θ ∈ [β, 1], so that varieties within
the firm are more substitutable than across firms. Labeling the Lagrange multiplier for the
consumer’s problem as δ, the Lagrangian for the consumer can be written as:
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where pj(i) is the price of brand j within firm i. Maximizing the Lagrangian and solving for
the price of brand k within i yields the following:

pk(i) = M
yk(i)
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θ
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where M = U1−β

δ
. Total revenue earned from variety k is written as:

TRk(i) = M
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θ
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θ

Assuming that brands within the firm are symmetric, and suppressing i′s for the remainder
of this appendix, we can impose yk = Y

N
and write total revenue across all brands within the

firm as:

TR = M
N
(
Y
N

)θ(
N
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Y
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)θ) θ−β
θ

= MN( 1−θ
θ
β)Y β (3)

This revenue function is intuitive. If θ = 1, then brands within the firm are perfect substi-
tutes, and revenue is only a function of total output, Y . This is our current specification of
revenues in the paper. However, if θ ∈ [β, 1), consumers value consumption across different
brands within the firm, and conditional on output, firms are rewarded when they produce
more than one brand.

1.2 Case 1: Two brands under joint ownership, one brand under
full acquisition

The structure of the adjusted revenue function is convenient to implement within the model

under a variety of modeling assumptions. Specifically, N( 1−θ
θ
β) must be included in a mul-

tiplicative fashion to operating revenues for the outcomes in which two brands are sold. We
first focus on the case in which two brands are sold only under joint ownership. The idea is
that while firms might share investment responsibilities, the brands are not identical after
the fact. The parameter θ controls the level of within-partnership differentiation.

Under this first case, total profits for the three options are written as:

ΠG = π0 − FG
ΠJ(d) = Zφ(d)λ(γ)π0

ΠA(d) = φ(d)π0 − FA

where Z = 2( 1−θ
θ

β
1−β ) and θ ≥ β. The term Z describes the degree to which two brands

can be differentiated under joint ownership. If θ = 1, then Z = 1 and varieties within a
jointly-owned operation are perfectly substitutable. Hence, there is no benefit to operating
two brands. If θ ∈ (β, 1), then Z ∈ (1, 2) and firms earn additional revenues by operating
two brands, but there is some cannibalization of brands within the joint operation. Finally,
when θ = β, Z = 2 and firms double their profits by producing two distinct varieties which
do not cannibalize one another within the firm.

2



With this adjustment, under joint ownership, the MNE can compensate the local firm
for its outside option (standalone operation) and also make additional profit for itself, if the
following holds:

ΠJ(d) ≥ ΠG + ΠL (4)

Zλφ(d)π0 ≥ π0 − FG + π0.

Simplifying, this condition can be written as:

φ(d) ≥ 2π0 − FG
Zλπ0

≡ φJ . (5)

Next, a MNE prefers a full acquisition to a joint merger if:

ΠA(d) ≥ ΠJ(d)

φ(d)π0 − FA ≥ Zλφ(d)π0.

Simplifying, this condition can be written as:

φ(d) ≥ FA
(1− Zλ) π0

≡ φA. (6)

Naturally, in both cases Z > 1 improves the relatively profitability of joint ownership, and
hence, the share of full acquisitions falls. Notably, under this polar setup, for Z and λ high
enough, it is possible that full acquisitions never occur. Intuitively, this possibility arises
since the operating profits of joint ownership are larger than acquisitions when Zλ > 1 for
all match qualities, but do not incur the fixed costs of integration.

1.3 Case 2: Two brands under joint ownership and full acquisition

The first case operates under a very strict assumption—that joint owners can operate two
brands, but that a whole owner can only operate one of the brands even after it has purchased
a local firm. Allowing for the full acquisition to also maintain both brands, total profits for
each case are written as:

ΠG = π0 − FG
ΠJ(d) = Zφ(d)λ(γ)π0

ΠA(d) = Zφ(d)π0 − FA

where Z = 2( 1−θ
θ

β
1−β )

With this adjustment, under joint ownership, the MNE can compensate the local firm
for its outside option (standalone operation) and also make additional profit for itself, if the
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following holds:

ΠJ(d) ≥ ΠG + ΠL (7)

Zλφ(d)π0 ≥ π0 − FG + π0.

Simplifying, this condition can be written as:

φ(d) ≥ 2π0 − FG
Zλπ0

≡ φJ . (8)

Next, a MNE prefers a full acquisition to a joint merger if:

ΠA(d) ≥ ΠJ(d)

Zφ(d)π0 − FA ≥ Zλφ(d)π0.

Simplifying, this condition can be written as:

φ(d) ≥ FA
Z (1− λ) π0

≡ φA. (9)

Hence, we find that both the cutoffs φJ and φA shift down when the firm may operate two
brands after either type of acquisition. However, the condition such that φA > φJ does not
change since Z enters in multiplicatively in the denominator of both. Therefore, when the
firm may operate two brands after either type of acquisition, it is still the case that full
acquisitions occur for relatively high quality matches.

Overall, we show that the baseline qualitative sorting of firms remains in almost all cases.
The only exception occurs in the case that the ability to keep two brands in operation is
specific to joint ownership, when the elasticities (θ and β) are such that there is a big revenue
jump from keeping both brands (high Z) and contract intensity is low (high λ). However,
extending the model in this way, there may be interesting avenues for future research looking
at within-firm cannibalization and firm-to-firm matching.

2 Ex-post match quality

In this appendix we show how we can characterize the distribution function of match quality.
Recall that to motivate our empirical work, in Proposition 2 we specify a general distribution
of match quality, g(φ), which we use to construct our shares of full acquisitions among total
acquisitions. When firms match randomly around the circle, we can solve (implicitly) for
the properties of g(φ).

We start by noting that the pdf of match quality is related to the pdf f(h) of distance
between matched parties, h, as follows:

g(φ) = f(h)
∂h

∂φ
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When matching is random, f(h) is uniform, and thus, differentiating g(φ), yields the follow-
ing:

∂g(φ)

∂φ
= f(h)

∂2h

∂φ2

where

φ = exp

(
β

1− β
h(1− h)

2

)
and
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∂φ
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φ β
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2

> 0

and finally,

∂2h

∂φ2
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φ

∂h
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(
−1 +

(
2
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)2
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)
.

Hence, since φ > 0 and ∂h
∂φ
> 0, then ∂g(φ)

∂φ
> 0 if 1−β

β
>
(

1−2h
2

)2
. Recalling that h ∈ [0, 1/2]

(circle of unit circumference), in the neighborhood of h = 1/2, it must be the case that
∂g
∂φ

> 0. However, when h = 0, this condition is only satisfied under certain assumptions.

That is, 1−β
β

>
(

1
2

)2
when 4

5
> β. Noting that β = σ−1

σ
, where σ is the elasticity of

substitution, this condition holds when σ < 5.1

To sum up, since g(·) is generally increasing in match quality φ for reasonable values of
β, it follows that better matches are more likely to occur.

1There is evidence supporting this condition. For instance, Broda and Weinstein (2006) find that the
median elasticity of substitution for the U.S. to be around 4.
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3 Alternate Samples - Raff, Ryan, and Stähler

In section 4.3 of the manuscript, when evaluating the empirical model at the industry level,
we adopt sample restrictions that remove host-industry-time observations such that we don’t
observe one type of each foreign acquisition from any source. Raff, Ryan, and Stähler (2012)
adopt a more aggregate restriction, only including countries in the sample that do not report
having significant foreign investment prohibitions. These countries include Australia, Bel-
gium, Canada, Denmark, Finland, France, Germany, Hungary, Iceland, Ireland-Rep, Italy,
Netherlands, New Zealand, Poland, Portugal, Spain, Sweden, United Kingdom and United
States. Below, in Table 1, we run our industry-level regressions when adopting the aggre-
gate sample restrictions from Raff, Ryan, and Stähler (2012) rather than our industry-level
restrictions. All industry-level results remain when using this alternate sample.

Table 1: Contract Completeness and Proximity: Raff, Ryan, Stähler Sample

(1) (2) (3) (4) (5) (6)

Completeness -0.025** -0.038** -0.025** -0.033* -0.307** -0.362**
(0.011) (0.019) (0.011) (0.018) (0.126) (0.165)

log(distance) -0.013*** -0.008*** -0.010*** -0.010** -0.222*** -0.077***
(0.002) (0.003) (0.002) (0.004) (0.017) (0.026)

Observations 27,571 14,129 27,571 14,129 27,571 14,129
R2 0.262 0.322 0.282 0.349
Cross-border Only? No Yes No Yes No Yes
Source Dummies No No Yes Yes No No
Estimation OLS OLS OLS OLS Logit Logit
Notes: Dependent variable is the share of full acquisitions. Unit of observation is Host nation - Source
nation - Target SIC4 Industry -Time. Host-Year, and Source Fixed effects indicated within the table.
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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4 Alternate Samples - Yearly Aggregation

As noted in the manuscript, we aggregate using a time-period based on two-year increments.
This is to facilitate a seamless transition between linear probability and logit, where we had
fewer convergence issues when aggregating the data to two-year time periods rather than
yearly time periods. Below, for robustness, we present results using one-year time periods
for those specifications which did not have convergence issues. All results are similar to the
manuscript when using two-year periods.
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Table 2: Host and Source Market Potential - Within Country Pair - OLS

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

log(Host GDPPC) 0.173*** 0.212*** 0.184*** 0.211***
(0.061) (0.066) (0.062) (0.066)

log(Source GDPPC) -0.055 -0.003
(0.074) (0.081)

∆ log(Host GDPPC) 0.085* 0.108*
(0.049) (0.058)

log(Host GDP ) 0.131** 0.159***
(0.056) (0.061)

log(Source GDP ) -0.095 -0.051
(0.064) (0.070)

∆ log(Host GDPPC) 0.094* 0.114**
(0.049) (0.058)

R2 0.481 0.493 0.477 0.489 0.478 0.489 0.477 0.488 0.478 0.489
Observations 9,121 8,017 9,058 7,954 9,013 7,921 9,058 7,954 9,013 7,921
Cross-border Only? No Yes No Yes No Yes No Yes No Yes
Notes: Dependent variable is the share of full acquisitions. Estimation technique is OLS. Unit of observation is Host nation - Source nation -
Time. Host-Source, and Year Fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 3: Market Potential and Proximity - within Source-Year and Host

(1) (2) (3) (4) (5) (6) (7) (8)

log(distance) -0.020*** -0.010* -0.021*** -0.011** -0.020*** -0.010* -0.021*** -0.011**
(0.003) (0.005) (0.003) (0.005) (0.003) (0.005) (0.003) (0.005)

log(Host GDPPC) 0.197*** 0.207***
(0.054) (0.058)

∆ log(Host GDPPC) 0.153*** 0.169***
(0.045) (0.047)

log(Host GDP ) 0.118** 0.124**
(0.050) (0.053)

∆ log(Host GDPPC) 0.161*** 0.178***
(0.045) (0.046)

R2 0.340 0.356 0.337 0.353 0.339 0.355 0.337 0.354
Observations 8,632 7,806 8,535 7,712 8,632 7,806 8,535 7,712
Cross-border Only? No Yes No Yes No Yes No Yes
Notes: Dependent variable is the share of full acquisitions. Estimation technique is OLS. Unit of observation is Host nation -
Source nation - Time. Source-Year, and Host Fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 4: Contract Completeness and Proximity - within Host-Industry-Year

(1) (2) (3) (4) (5) (6)

Completeness -0.043*** -0.047** -0.046*** -0.045** -0.342*** -0.301**
(0.013) (0.024) (0.013) (0.023) (0.111) (0.146)

log(distance) -0.024*** -0.005 -0.026*** -0.011** -0.236*** -0.037
(0.002) (0.004) (0.002) (0.005) (0.016) (0.025)

R2 0.293 0.358 0.313 0.387
Observations 25,399 13,280 25,399 13,280 25,399 13,280
Cross-border Only? No Yes No Yes No Yes
Source Dummies No No Yes Yes No No
Estimation OLS OLS OLS OLS Logit Logit
Notes: Dependent variable is the share of full acquisitions. Unit of observation is Host nation - Source
nation - Target SIC4 Industry -Time. All regressions include Host - SIC2 Industry - Year fixed effects.
Source fixed effects as indicated within the table. Robust standard errors in parentheses. *** p<0.01, **
p<0.05, * p<0.1
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Table 5: Completeness, Proximity, and Assortative Matching - within Host-Industry-Year

(1) (2) (3) (4) (5) (6)

Completeness -0.041*** -0.048** -0.044*** -0.047** -0.331*** -0.309**
(0.014) (0.024) (0.014) (0.023) (0.115) (0.150)

log(distance) -0.024*** -0.005 -0.026*** -0.010** -0.234*** -0.034
(0.002) (0.004) (0.002) (0.005) (0.016) (0.025)

Assort 0.010 0.021 0.011 0.021 0.102 0.137
(0.008) (0.016) (0.008) (0.016) (0.071) (0.094)

R2 0.297 0.365 0.317 0.395
Observations 24,546 12,925 24,546 12,925 24,546 12,925
Cross-border Only? No Yes No Yes No Yes
Source Dummies No No Yes Yes No No
Estimation OLS OLS OLS OLS Logit Logit
Notes: Dependent variable is the share of full acquisitions. Unit of observation is Host nation - Source
nation - Target SIC4 Industry -Time. All regressions include Host - SIC2 Industry - Year fixed effects.
Source fixed effects as indicated within the table. Assort is the firm-level correlation between target sales
and acquiring firm sales within each Target SIC4 Industry. Robust standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1
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Table 6: Completeness, Proximity, and Intra-industry Investment - within Host-Industry-
Year

(1) (2) (3) (4) (5) (6)

Completeness -0.036*** -0.047* -0.044* -0.040*** -0.063** -0.057*
(0.012) (0.026) (0.025) (0.015) (0.031) (0.030)

CompletenessxDInter -0.005 0.020 0.018 0.005 0.033 0.028
(0.015) (0.032) (0.032) (0.015) (0.029) (0.029)

log(distance) -0.028*** -0.009** -0.016*** -0.030*** -0.010** -0.016**
(0.002) (0.004) (0.006) (0.003) (0.005) (0.006)

log(Distance)xDInter 0.010*** 0.012* 0.015** 0.010*** 0.008 0.009
(0.004) (0.006) (0.006) (0.004) (0.006) (0.006)

DInter -0.083*** -0.106** -0.124** -0.077*** -0.074 -0.079
(0.025) (0.052) (0.052) (0.025) (0.050) (0.050)

R2 0.275 0.348 0.376 0.275 0.348 0.376
Observations 35,365 14,156 14,156 35,365 14,156 14,156
Cross-border Only? No Yes Yes No Yes Yes
Source Dummies No No Yes No No Yes
Cross Industry SIC2 SIC2 SIC2 SIC4 SIC4 SIC4
Notes: Dependent variable is the share of full acquisitions. Unit of observation is Host nation - Source
nation - Target SIC4 Industry - Acquirer SIC4 Industry - Time. All regressions include Host - Target SIC2
Industry - Year fixed effects. Source fixed effects as indicated within the table. DInter is a dummy variable
that identifies cross-industry acquisitions as defined in the last row of the Table. Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1
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