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APPENDIX A: DATA APPENDIX

IN THIS SECTION of the Supplemental Appendix, I provide additional information about
the firm-to-firm trade data from Tokyo Shoko Research (TSR). Table A.I and Figure A.1

TABLE A.I
SAMPLE SIZE AND COVERAGE OF TSR DATA SETS.

TSR Economic Census TSR/Economic Census
2009 All 1,241,490 1,805,545 0.68
Employment < 4 587,611 1,067,825 0.55
Employment > 5 653,879 737,720 0.88
2016 All 1,473,991 1,877,438 0.78
Employment < 4 793,967 1,047,189 0.75
Employment > 5 680,024 830,249 0.81

Note: This table reports, for year (2009 or 2016) and firm size (over or under 5 employees), the sample size of the TSR data
set (third column), the number of firms in Japan based on economic censuses (fourth column), and the ratio of the third and fourth
columns (fifth column).

log Firm Density (TSR)
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FIGURE A.1.—Coverage of TSR Data sets relative to Economic Census. Note: This figure plots the density
of firms using two data sources: The economic census on the horizontal axis and TSR data on the vertical axis.
Each dot represents a municipality in Japan. All data is from 2009. The straight line in the graph is the linear

regression fit between the two variables. The slope of the regression line is 1.04 (with an intercept of 0.27) and
the R-squared is 0.98.
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TABLE A.II
LIST OF REASONS FOR BANKRUPTCIES.

Reason of Bankurptcy Freq. Freq. (At Least One Buyer)
Unanticipated Reasons 1588 269
Sales Decline 72,437 9460
Accumulation of Debt 10,700 2267
Spillovers from Other Bankruptcy 6222 938
Shortage of Capital 5577 1021
Management Failure 4843 601
Unknown 3585 458
Over-Investment in Capital 802 211
Deterioration of Credit Conditions 547 161
Difficulty in Collecting Account Receivables 454 126
Over-Accumulation of Inventory 73 29
Total 106,828 15,541

Note: This table reports the number of bankruptcies in each category of reported reasons. The second column (“Freq”) reports the
number of firms experiencing bankruptcies from 2008 to 2016 for each reason, and the third column (“Freq. (At Least One Buyer)”)
reports the number of bankrupt firms with at least one buyer (reported as a supplier by at least one firm). In an internal document by
TSR, “unanticipated reasons” is described as “unanticipated accidental problems such as the death of representatives, flood disaster,
fire, earthquake, traffic accident, fraud, theft, embezzlement, etc.”

show the coverage rates of TSR data and show that the TSR data is broadly representa-
tive across geography. Table A.II presents the list of reported reasons for bankruptcies
from which I identify unanticipated bankruptcies. Figure A.2 presents the frequency of
unanticipated bankruptcies across space and time.
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FIGURE A.2.—Spatial and Temporal Patterns of Unanticipated Bankruptcies. Note: Panel (A) plots the
probability of unanticipated bankruptcies (colored in black; on the left vertical axis) and that of all bankruptcies
(colored in gray; on the right vertical axis) against firm density (on the horizontal axis) during the sample
period. Each dot represents a prefecture, and the area of the dot represents the log number of firms in the
prefecture. Panel (B) plots the frequency of unanticipated bankruptcies (colored in black; on the left vertical
axis) and that of all bankruptcies (colored in gray; on the right vertical axis) against year.
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APPENDIX B: REDUCED-FORM RESULTS APPENDIX

In this section of the Supplemental Appendix, I present additional results and robust-
ness of the impacts of unanticipated supplier bankruptcies reported in Section 3 of the
main paper.

TABLE B.I
IMPACTS OF SUPPLIER BANKRUPTCY ON ADDITIONAL FIRM OUTCOMES.

Number of
Prob. New
Continuing  Sales Growth  Suppliers
Relationship (Arc-Elasticity) of Firms in Sales Growth
with Existing  of Existing Same  (Arc-Elasticity)

Employment Suppliersin  Suppliersin  Industry of Firms in
Growth Profit/ Baseline Baseline and Same Industry
(Arc-Elasticity) Sales Period Period Prefecture and Prefecture
M @ ©) “4) ®) (0)
Tt x 1[t — BankruptYear ~ —0.006 —0.006  —0.030 —0.007 0.003 —0.002
= —2or 3] (0.010) (0.008)  (0.048) (0.005) (0.016) (0.005)
Tt x 1[t — BankruptYear
=—1] (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000)
Trt x 1]t — BankruptYear  —0.017 —0.012 0.069 —0.004 0.003 0.002
=0or1] (0.014) (0.008)  (0.034) (0.008) (0.017) (0.007)
Trt x 1[t — BankruptYear =~ —0.025 0.006 0.080 0.002 0.001 0.002
=2or3] (0.022) (0.013)  (0.044) (0.011) (0.027) (0.009)
Observations 85,439 67,756 85,951 76,737 80,838 79,141

Note: Results of the stacked-by-event difference-in-difference regression specification (3) by omitting the terms corresponding to

treatment heterogeneity (logS; x, 10g B; ;> X fjmg)- In columns (3) and (4), “existing suppliers in baseline period” indicates the set
of suppliers (excluding bankrupt ones) that firms are connected to one year prior to the supplier bankruptcy. In columns (5) and (6),
I take the number of new suppliers and sales growth of firms in the same two-digit industry and prefecture as treatment and control
firms as outcome variables. The lack of statistically significant results in columns (5) and (6) provide additional robustness of column
(4) of Table 2 to address the concern that treatment firms’ supplier bankruptcy may have a direct effect on other firms in the same
prefecture and industry. See footnote of Table 2 for further details about the specification.
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TABLE B.V

HETEROGENEOUS IMPACTS: ALTERNATIVE BUYER DENSITY.

Dependent Variable:
Number of New Suppliers
M ) ©)
Trt x 1[t — BankruptYear = —2 or —3] x log Supplier Density 0.04 0.04 —0.04
(0.03) (0.03) (0.04)
Trt x 1[t — BankruptYear = —2 or —3] x log Buyer Density 0.02 0.01 0.11
(0.03) (0.03) (0.04)
Tt x 1[t — BankruptYear = 0 or 1] x log Supplier Density 0.13 0.13 0.14
(0.04) (0.04) (0.04)
Tt x 1[t — BankruptYear = 2 or 3] x log Supplier Density 0.17 0.16 0.16
(0.06) (0.06) (0.06)
Tt x 1[t — BankruptYear = 0 or 1] x log Buyer Density —0.005 —0.02 —0.01
(0.04) (0.03) (0.03)
Tt x 1[t — BankruptYear = 2 or 3] x log Buyer Density —0.07 —0.02 0.01
(0.06) (0.04) (0.04)
Buyers in Buyersin  Buyers facing
Same Same Unanticipated
Two-Digit Four-Digit Supplier
Definition of Buyers Industry Industry Bankruptcies
Tit FE x Year FE x Prefecture FE X X X
Tit FE x Year FE x Buyer and Supplier Size X X X
Tit FE x Year FE x Firm-Relationship Controls X X X
Observations 85,951 85,882 85,951

Note: Results of the stacked-by-event difference-in-difference regression specification (3) with alternative definitions for buyer
density. Column (1) defines buyer density as the density of firms in the same 2-digit industry and prefecture. Column (2) follows the
same definition except for using 4-digit industry. Column (3) defines it using the number of firms in the treatment firm’s prefecture
that faced an unanticipated supplier bankruptcy in the same two-digit industry up to 3 years prior to the event. Standard errors are

clustered at the supplier level.



8 YUHEI MIYAUCHI

TABLE B.VI

HETEROGENEOUS IMPACTS: INVERSE HYPERBOLIC SINE (IHS) AND REVERSE REPORTING.

Dependent variable:

Number of New Suppliers (IHS)

Include Reverse

Baseline Reporting
M @ ©) “4)
Trt x 1[t — BankruptYear = —2 or —3] 0.004 —0.04
(0.02) (0.03)
Tt x 1[t — BankruptYear = —2 or —3] x log Supplier Density 0.01 —0.02
(0.02) (0.02)
Trt x 1[t — BankruptYear = —2 or —3] x log Buyer Density 0.03 —0.01
(0.02) (0.03)
Trt x 1{t — BankruptYear = 0 or 1] 0.12 0.06
(0.02) (0.03)
Tt x 1[t — BankruptYear = 2 or 3] 0.15 0.09
(0.03) (0.03)
Tt x 1[t — BankruptYear = 0 or 1] x log Supplier Density 0.07 0.06
(0.02) (0.02)
Trt x 1[t — BankruptYear = 2 or 3] x log Supplier Density 0.05 0.02
(0.03) (0.03)
Trt x 1{t — BankruptYear = 0 or 1] x log Buyer Density —0.01 0.02
(0.02) (0.03)
Tt x 1[t — BankruptYear = 2 or 3] x log Buyer Density —0.05 0.01
(0.03) (0.03)
Tit FE x Year FE x Prefecture FE X X
Trt FE x Year FE x Buyer and Supplier Size X X
Trt FE x Year FE x Firm-Relationship Controls X X
Observations 85,951 85,407 85,965 85,421

Note: This table reports the robustness of the results in Table 4. Columns (1) and (2) apply the inverse hyperbolic sine (IHS)
transformation to the number of new suppliers (outcome variable). Columns (3) and (4) define the number of new suppliers by
including the supplier linkages reported by the supplier-side firms, in addition to the buyer-reported suppliers, as in the baseline
specification. For the latter, I apply the inverse hyperbolic sine (IHS) transformation because of the fat-tailed distribution of the
outcome variable, unlike the buyer-reported suppliers, which is bounded at 24 (Section 2). Standard errors are clustered at the firm

level.
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TABLE B.VIII
AVERAGE IMPACTS OF SUPPLIER BANKRUPTCY DUE TO MANAGEMENT FAILURE.

Dependent Variable:
Sales Growth Sales Growth
(Arc-Elasticity) Exit (Arc-Elasticity)
1 @ (©)

Trt x 1[t — BankruptYear = —2 or —3] —0.001 0.009

(0.008) (0.007)
Trt x 1[t — BankruptYear = —1]

(0.000) (0.000) (0.000)
Trt x 1[t — BankruptYear = 0 or 1] —0.021 0.005 —0.004

(0.009) (0.004) (0.006)
Trt x 1[t — BankruptYear = 2 or 3] —0.057 0.018 —0.019

(0.014) (0.006) (0.009)
Samples All All Cond. on Survival
Control Mean —0.185 0.052 —0.086
Number of Treatment Firms 1689 1689 1689
Number of Bankrupt Suppliers 337 337 337
Number of Control Firms 32,841 32,841 32,841
Observations 234,316 239,306 227,340

Note: A version of Table 3 where I instead use supplier bankruptcy due to “Management Failure” in Table A.IIL.
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TABLE B.X
HETEROGENEOUS IMPACTS: FIRM SALES.

Dependent variable:
Sales Growth (Arc Elasticity)

OLS OLS
M )
Trt x 1[t — BankruptYear = —2 or —3] —0.01
(0.01)
Tt x 1[t — BankruptYear = —2 or —3] x log Supplier Density —0.01
(0.01)
Trt x 1[t — BankruptYear = —2 or —3] x log Buyer Density 0.01
(0.01)
Tt x 1[t — BankruptYear = 0 or 1] —0.03
(0.02)
Trt x 1[t — BankruptYear = 2 or 3] —0.04
(0.02)
Tt x 1[t — BankruptYear = 0 or 1] x log Supplier Density 0.01
(0.01)
Trt x 1[t — BankruptYear = 2 or 3] x log Supplier Density 0.01
(0.02)
Trt x 1[t — BankruptYear = 0 or 1] x log Buyer Density 0.003
(0.02)
Trt x 1[t — BankruptYear = 2 or 3] x log Buyer Density —0.01
(0.02)
Tit FE x Year FE x Prefecture FE X
Tit FE x Year FE x Buyer and Supplier Size X
Trt FE x Year FE x Firm-Relationship Controls X
Observations 84,113 83,723

Note: This table reports the results of the stacked-by-event difference-in-difference regression specification (3) with an outcome
variable of firm sales (defined by arc elasticity). Standard errors are clustered at the firm level.

APPENDIX C: MODEL DERIVATIONS

This appendix discusses additional details of the model.

C.1. First-Order Approximation of Matching Rates

This appendix derives equation (2) of the main paper. Using the properties of a Poisson
process, NewSuppliers ;,, =1 — exp(—nS;?: B;";f ~'A). First-order approximation of this
equation around A ~ 0 yields

NewSuppliers ., ~ n(S5,)" (B.,)" 'A. (C.1)
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Further, taking the first-order approximation of this equation for logsS;, and logB;,,
around their means log S and log B, yields

_)\s_,\s 1

NewSuppliers,;,,., 1S B Ax (1+ )\Slggb?,k + (AF — 1)10/g_\l_?7/,m), (C.2)

where lggig";‘/,k =logS;, — logS and logB;,, =logB;,, — log B. This equation coincides
with equation (2) in the main paper.

C.2. Cutoff for Entry for Sales

Let denote the final good sales of firms in location j with unit cost ¢ (net of trade cost)
when they enter location j as ;,c™™, where g; is a demand shifter that depends on
aggregate equilibrium conditions. Denoting the unit cost threshold of entry as ¢, the
goods market clearing condition is given by

Cjk 2]
YF =S / . C*"*l Hceflzfo dc= —§. . (C: 7(r+1.
ik j.k A Ojk ik 9—o+1 ik0jk(Cik)
Now, combining with the zero-profit condition for a marginal seller f;;w; = 1 x
0;x(C;x)~"", the measure of suppliers S, is solved as

S =
Jik .
o wjfj,k

(C.3)

Furthermore, the the entry cutoff ¢, is given by ¢;, = (S; 1/ Q;x)"".
Furthermore, the aggregate sales fixed-cost payment by firms that sell in location j, F;x,
is given by
0—o+1
ol
Therefore, =% fraction of aggregate final goods sales are required as sales fixed-cost

payment. Therefore the share of profit (net of sales fixed cost) to aggregate final sales is

6— 17+1 _o-1
given by 1 — &% ot

Fik = fiaw;Sjx = Y/, (C4)

C.3. Inverse Cost Shifter I'; ,,

From the assumption of the measure of firms such that u;,,(¢) = N;,,¢?, the measure
of firms below unit cost c is given by

wzlL"" 1_[p Ykm
Hip(¢) =T’ = | —5— ) [146!
im —Lim - /‘Ll,m k(pk)

keK

_ <szA?m w, —0YL,m 1_[/ pk—ﬂykm dGl{k(pk))Ce, (CS)

keK

where G/ (-) is the steady-state distribution of potential suppliers in location i and sector
k, which follows the inverse of the Pareto distribution with an upper bound ¢; ;. Given the
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steady-state match probability A; .., I have

Cik Cik
/ P d G (pe) = Asson f e dGo(€) + (1= Agion) / (X¢) " G,y (c)
0 0

1 e Xfﬂwcm oy
= A kom . (Cix)""m + (1 = Aigm) 1 (Cige) e
Yim Yiem
—0Ykm
=1 @)~ {1+ A (X7 — 1)}, (C.6)

where G;;(-) the CDF of inverse Pareto distribution with upper bound ¢;;, that is,
Gii(c)=c /Ezk. (Note that {I',, ,,} affect the supplier cost distribution only through c; ;

because production costs follow a power law distribution.) Combining equations (C.5)
X_(’Vkm

and (C.6) lead to equation (8) of the main paper with g, =[],

I=ykm *

C.4. Derivation for Equation (17)

dlog(1+ Ajn(x™m — 1)) dlog A, sm
dlog(l + Aj,km(ngkm — 1)) — ( dlofgkA(j ” )) dlogg v;:m dlogvj,km,

where
dlog(1+ Ajm (X7 — 1)) Ao (X = 1)

d10g A T+ A (X — 1)
and
d log Aj,km pj,km vj,km pj,km
= 3 = =1- Aj,kma
dlog Uj,km (vj,km + pj,km) A],km Uj,km + pj,km
and

d1ogv; jm = A% dlogS; i + (A® — 1) dlog B, .

From equations (6) and (12), dlogS; = dlog Y/, = dlogL,. Furthermore, from the
discussion in Section 4.1.3, dlog B; ,, = d1og N ,,..

APPENDIX D: ADDITIONAL THEORETICAL RESULTS

This appendix provides additional theoretical results. Section D.1 derives the equilib-
rium in a special case of my model with a single sector. Section D.2 provides sufficient
conditions for equilibrium existence and uniqueness. Section D.3 analyzes the planner’s
problem and highlights the sources of misallocation in the equilibrium.

D.1. Single Sector Model

In this section, I derive the system of equations for a special case of my model with a
single sector (i.e., |K| = 1). Note that in the single sector model final consumption is pro-
portional to intermediate goods absorption (Y/ o Y/) and entry is proportional to pop-
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ulation size (N; o« L;).5! Moreover, from equation (6), ¢; o< (L,;/€;)"?. The equilibrium
is then summarized by two sets of equilibrium conditions, “buyer access” and “supplier
access” equations, analogous to Arkolakis, Huneeus, and Miyauchi (2023).

First, it can be shown that the labor market clearing condition (equation (14)) becomes

w,—Ligb,- = Z w]L]l,lf]ﬂ'U.
JEN

This equation corresponds to “buyer-access” equation. Together with the gravity equation
of m; =I';7;/€); (equation (9)) and the expression for I'; (equation (8)), I have

1+67L—96+(1 Y)Q (1-v)
1+Al( 0(1-y) __

=Y Klw,L,Q", (D.1)

JEN

where K,.? is a constant that only depends on the exogenous variables and parameters.
Using the expression of the steady-state match probability (equation (7)),

1

A= [14+ KM (D.2)
where K2 is a constant, and I used the fact that S; oc L, and B;  N; « L; for single-sector

model.
Second, from the definition of ; = ", I';7{, (equation (6)), I have

Q ZKS —07L1+98 (1- 7)91 7(1—{—/\( 0(1-y) _ 1))7 (D3)

ieN

where K j is a constant. This equation corresponds to “supplier-access” equation.
Lastly, population mobility equation (16) is given by
e = Loowy VHSD %
w’L, Q) => Kiw!'L;" Q) (D.4)
JEN

where K is a constant.

Together, the single-sector model with exogenous population is characterized by
{w;, {);} that satisfy equations (D.1), (D.2), (D.3). The equilibrium with endogenous pop-
ulation mobility is characterized by {w;, {);, L;} that satisfy equations (D.1), (D.2), (D.3),
and (D.4).

D.2. Equilibrium Existence and Uniqueness
In this appendix, I discuss conditions for equilibrium existence and uniqueness.
Equilibrium Existence. The equilibrium existence of my multisector and location
model is immediate from Brower’s fixed-point theorem. To see this, equilibrium variables

{w;, Li, Aj km, 7} are bounded under normalization ), w; = 1, and all the mappings are
continuous and differentiable.

S1See Arkolakis, Huneeus, and Miyauchi (2023) for a related derivation.



16 YUHEI MIYAUCHI

Equilibrium Uniqueness Without Population Mobility. Deriving clear analytical results
for the equilibrium uniqueness is challenging using my model with multiple sectors. How-
ever, one can show that equilibrium is unique (up to scale) without population mobility
with a single sector (Appendix D.1). To see this, from Allen, Arkolakis, and Li (2022),
equilibrium is unique if the matrix [BI'~!| has a spectral radius equal to or less than one,

where
_[1+6y —(1-7) |1 -1
I‘_|: 0 1 , B = oy 11—yl

By invoking the Collatz—Wielandt formula (see Remark 5 in Allen, Arkolakis, and Li
(2022)), one can show that the largest eigenvalue of |[BI'"!| is one regardless of the pa-
rameter values.

Sufficient Conditions for Equilibrium Uniqueness With Population Mobility. 1 next pro-
vide sufficient conditions for uniqueness with population mobility in a single-sector
model. Notice that the equilibrium system is not constant elasticity so I apply the results
of Allen, Arkolakis, and Li (2022) that allow for the variable elasticity system. It can be
show that equilibrium is unique if the spectral radius of maxg ., |BI'"'| is equal to or
less than one, where maxg, g ) is the element-by-element maximum and

© 0 0 1 §
r=| v 1456 Y 56
_ 1—0 ’
[ 1+60y —fe+(1—y) =AM +A%-1)  —(1-vy)
[—0y 14+0e—(1—y)+A (A5 +A%-1) 1—y
B=| v 50 Y 5o,
1-0
1 1 ~1 )

5= 0=otl anq A, = M0V -DaA)
where & = {z=5 and A; = LHA 0D —1)

Note that while this condition is sufficient, it is not necessary. As discussed in Allen,
Arkolakis, and Li (2022), in the context of a variable elasticity system (as in this case),
the sufficient condition may be significantly more conservative compared to the necessary
and sufficient condition. In fact, although my baseline parametrization in Section 5 does
not satisfy the aforementioned condition, I have confirmed that the choice of initial values
does not affect my counterfactual simulation results. This indicates that the existence of
multiple equilibria is unlikely to pose an issue under my baseline calibration.

D.3. Planning Problem and Sources of Misallocation

In this appendix, I discuss how the thick market and congestion externalities lead to
inefficiency in equilibrium entry in a special case of a single location and sector by ana-
lyzing an optimal planning problem. I focus on the case with single location and sector to
provide a clear and straightforward explanation.

Laissez-Faire Equilibrium With a Single Sector and Location. Given that there is single
sector, I normalize the wage w = 1. The inverse cost shifter, I', is simplified from equation
(8) as

F=Nc”(14+A(x" - 1)), (D.5)



MATCHING AND AGGLOMERATION 17

where I normalized o A% = 1.5 The cut-off of marginal cost below which firms enter a
location as a seller, ¢, and the measure of sellers, S, is simplified from equation (6) as

c=I"1, S=rc’, (D.6)

where I normalized 9_9;71% = 1. The measure of entrepreneurs, N, is simplified from
equation (10) as

N=1, (D.7)

where I normalized 2 = 1. Together, the laissez-faire equilibrium is characterized by
{T’, ¢, N} that satisfy equations (D.5), (D.6), (D.7) above.

da'lL

Planning Problem. 1 consider an optimal taxation problem where the planner has ac-
cess to taxes for entrepreneurs’ entry, sellers’ entry, and income tax. First, I assume that
the planner imposes labor income tax, 7", as a fraction of labor income. Keeping the
same normalization that wage w = 1, individual post-tax income is given by

w=1-1". (D.8)

Second, I assume that the planner imposes taxes for sales entry, 75, as a fraction of
fixed-cost payment f. Noting that the aggregate sales are also affected by the income tax
above, the seller entry cutoff is modified from equation (D.6) as

c=(r'a-")(1-)", s=r¢" (D.9)

Third, I assume that the planner imposes taxes for entrepreneurs’ entry, 7V, as a frac-
tion of fixed-cost payment F. The entrepreneur entry condition is modified from equation
(D.7) as

N=(1-7")1-7"). (D.10)
The planner chooses 7, 75, 7V subject to the government’s budget constraint
S N
YL+ Sf+-— _NF=0,
4 + 1—7° f+ 1—+N

where 1_—ITSSf and ﬁN F are the aggregate fixed-cost payment for entrepreneurs’ en-
try inclusive of taxes and that for sellers’ entry inclusive of taxes, respectively. From the
discussions in Appendix C.2, these two objects are ==+ and %! fraction of aggregate
final goods sales (1 — 7))L, respectively. Together, the government budget constraint is
rewritten as
(i yo—1 0—0+1
7 =7 g + T e (D.11)

The welfare in this economy is given by

. 1 6—o+1
logU = log 2 = log(1 — ) — —— logT" - 1%':: loge,  (D.12)

S2This normalization, and subsequent normalization in this section, has no effect on any of the results pre-
sented in this section. Note also that L, and hence A, is exogenous in the single-location model.
$3To derive this equation, note that Y¥ = wL = L and Q =T in a single-location case.
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where the expression for the price index P followed from equation (15). Together, the
planner’s problem is given by maximizing equation (D.12) with respect to 7", 75, 7V sub-
ject to equations (D.8), (D.9), (D.10), and (D.11).

Reformulating the first-order conditions, I can show that the optimal tax system satisfies

the following two sets of conditions:

—1)y 1 A(ng—l)(l—/\)
Y1) 1= (@ AS D.13
(1=m)(=7") -0+ -y) 1-v 1+ARX"-1) (-13)
pooling externality, <0 thick-market externality, >0
1 A("™ —1)(1-A)
1—™M)(1=")=1= Y A —1). (D.14
(1—)(1=7") T Ty A 1) (A"=1). (D.14)
——

input-output externality,> 0 congestion externality, <0

These two equations succinctly summarize the sources of misallocation present in the
laissez-faire equilibrium, which the planner aims to correct. Equation (D.13) summarizes
the inefficiency in sellers’ entry. The first term, labeled “pooling externality,” arises from
the fact that increased seller entry raises the average cost of suppliers in the matching
market. The second term, labeled “thick market externality,” is positive if y > 0 and A5 >
0. Both of these effects disappear when y = 0 (i.e., no intermediate inputs), which is
consistent with the assumption that there are no matching frictions in the final goods
market.

Equation (D.14) summarizes the inefficiency in entrepreneur’s entry. The first term,
labeled “input—output externality,” arises from firms not internalizing the impact of their
entry on reducing intermediate goods costs and generating social surplus. This effect is
commonly observed in models with firm entry and input—output linkages (e.g., Krugman
and Venables (1995) and Antras, Fort, Gutiérrez, and Tintelnot (2024)). The second term,
labeled “congestion externality,” is positive if y > 0 and A® < 1.

APPENDIX E: MODEL EXTENSIONS

This appendix provides several extensions of my theoretical framework. I explore these
alternative specifications as a part of sensitivity analysis in Appendix H.

E.1. Markups in Intermediate Input Sales

In this appendix, I consider an alternative setting of the model where firms charge
markups for intermediate input sales instead of marginal cost pricing in the main pa-
per. More specifically, I assume that firms apply the same markup ratio o/(o — 1) as final
goods consumers. This modification changes the condition for the threshold of marginal
cost to enter location j and sector k, ¢;x, and the measure of suppliers selling in location
Js Sik, as

F 1
o oyq T2 Ve

S, = , E.1
Ik bo U)jfj,knj,k ( )

where the difference from equation (6) is the addition of input demand } Y/, . Sim-
ilarly, the condition for the free entry of entrepreneurs is replaced from equation (10)
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as

o—1XF + X!
N = im ~ = jm E.2
o g ijj,m ( )

where X[ =3 mum) .
equations (13) and (14) as

. Market clearing conditions are also replaced from

nmm

- 1 -1
Xi,m = %\f:(g{ Tyjlmm/ + O-Tyfm’) Tijm’ > (E3)
wiLi¢i=Z<7Lka+WZ< Z jkm>77ij,k
k JEN

0—o+1
S (g E)) -
All other equilibrium conditions remain the same.

E.2. Forward-Looking Acceptance Decision

In this appendix, I extend the model by incorporating a forward-looking acceptance
decision regarding matching with a supplier. In particular, I assume that buyer-side firms
now have the choice to accept or reject a match, leading to the formation of a long-term
relationship. This is in contrast to the baseline model discussed in the main text, where
firms always form a relationship conditional on a match. I maintain the assumption that
suppliers set prices at their marginal cost, meaning that buyers have all the bargaining
power. Consequently, suppliers make no profit from the relationships, and the suppliers’
forward-looking decision becomes irrelevant in this context.

Let V.2 ,(c) denote the continuation value of a buyer w engaged in an ongoing rela-
tionship with a supplier in sector k£ with a unit cost of ¢ (net of iceberg cost). Additionally,
let U2, , represent the value of a firm without an ongoing supplier relationship in sector
k. The Bellman equation for the matched buyer can be expressed as follows:

V. k(c) wtk(c) Pkm( o, k(c) U, k) wzk(c) (E.S5)

where ¢ is the discount rate of the firm; IT., k(c) is w’s final goods profit when the unit
cost of intermediate goods in sector k is ¢; py,, is the Poisson rate at which the relationship
is destroyed; and VJ , (c) indicates the time derivative of the value function V().

The Bellman equation for the unmatched buyer is given by

e

Cw,k
gUBt k— Hwt k + Ul kmaw k / (VwBI,k(C) - wt k) dG(U k(C) + wt k> (E'6)
0

where HZtUk is the profit from final goods when the firm does not have a directly matched
supplier in sector k; v; 4, is the Poisson rate of matching with a supplier; a,, x is the uncon-
ditional probability that the buyer accepts a match; ¢, , is the threshold of the supplier’s
unit cost below, which the buyer decides to form a relationship; G, (-) is the cumulative
distribution function of the suppliers’ unit cost conditional on match acceptance (such
that G, x(0) =0and G, «(c} ;) =1); and U? 5 « indicates time derivatives of U,
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To solve these Bellman equations analytically, I take a limit of sales fixed cost to zero
(fix = 0). This assumption implies that the instantaneous profit I1¥  (c) and - ork Are
isoelastic in costs and allows me to derive an analytical solution. Under this assumption,
I have

1-0o
Hgt,k(c) = Ki,m(Pwt,—kCYk'") ) (E.7)
Cik

Moo= Kin(Por s (xe)™) " dGl,(c)

0

7 C Ykm(l—"')’ E.8
B—I-'ykm(l—o)( «) (E8)

= Ki,m(pw[,fk)(ykm)17

where €, is the entry cutoff of suppliers in market i as defined by equation (6), G}, (-)
denotes the cost distribution of suppliers in market i (which follows the inverse of Pareto
distribution with upper bound ¢;, and p,, _, indicates the component of marginal cost
of firm w other than the component from input sector k.

I assume that buyers set ¢}, , to maximize the expected value of the unmatched state.**
This implies that ¢}, , is determined so that firms are in expectation indifferent between
accepting or rejecting a match:

E[VwBtk( . )] E[Uftk] (E.9)

where the expectation is taken with respect to intermediate input cost other than input
sector k. Evaluating equation (E.5) at ¢ = ¢} , and taking expectation in the steady state

(i.e., E[ wtk] 0) yields

EE[WV, k(e )] =E[T, (el )] = Kine, =" E[(pur )" ™"],  (E.10)

Furthermore, by defining J,, «(c) = V5 ,(c) — U2, , equations (E.5) and (E.6) yield

s

Cok .
(€ + pem wri(c) = (I, (¢) = TI.5) — Ui,kmaw,k/ Jori(€) dG o i (€) + T i (€).
0

Taking the derivative of this equation with respect to c yields

d J .
(f + pkm)%']wt,k(c) = ’ykm(a- - 1)Ki,m(pwt,—k)li(rc(li(r)m'nil + %]wt,k(c)

By integrating this expression from c to ¢’ ,, I have

w,k>

Kim wt,— e —0)Yim _
Jor i (€) = Jurk (¢l 1) = #[(c:’k)(l Wem _ (1 7 |

+ [jwl,k(c) - jmt,k(c:),k)]'

S assume that the cutoff value ¢}, , is determined ex ante. If the cutoff were dependent on input prices in
other sectors at each time point, obtaining a closed-form solution would be infeasible.
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Using this equation, equation (E.6) is rewritten as

5

Cw,k .
EUP = TI"Y 4 0yt / T o) dG oy () + Unis
0

Ki,m(pwt,—k)17” (c* )(1*"')71{/" (1 B (T)')/km

=T1"Y — v, et N im0
ok e L D ok (1= 0)yim+0

Sk

Ltu,k . . .
+ Ui,kmaw,k-]wt,k(c:,,k) +/ []m,k(c) —Jork (C:)k)] dG, (c) + Uf,,k, (E.11)
0

where the last transformation uses the fact that G, «(-) is the inverse of the Pareto dis-

tribution with dispersion parameter 6 and upper bound ¢}, ,. By taking the expectation of

this equation,

Ki,mE[(pwt,—k)li(r] ( % )(1_‘7)'}’km (1 - U)'Ykm
§+pkm ok (1_0-)’ykn1+0.

Together with equations (E.9) and (E.10), and by solving for E [HZ’,Z(] using the Pareto
distribution of input cost,

KimCl O E[(par, 1) 7]

EE[UZ, ) = E[TE4] ~vismas

(E.12)

— . 1-o Ykm 17”# . Yiem(1=0)
= KinB[(Por) 100 G =g @™
KimE wt,— d —o - m
— Vil — [(p t, k) ]( :,k)(l VYkm (1 U)Vk

E+ Pim (I—=0o)Yim+ 0
_ VikmQo,k (0' - 1)7km i|

§+pkm 0— (0-_ 1)'ykm

— Cz’k(l_‘r)Vkm |:1

0
— yYm(=) (@ Y=k 7
X (Cix) 0+ yim(1 — 0)
« 0 60
Cok 0 0+ 'ykm(l - U) Ykm(7=D)
A — = —
( Cik ) X ( 0

[0}
o e

" EF pim 0— (0 — 1) Yiom

Now, noting that a,, , = (;“f—’:)" anda,, <1,

0 6
4, =minl1, y’ 0+ Yim(l — o)\ %mD 1 _ Vikm@o k (0 = DYim @ %m ,
7 0 §+pkm 0_(U_l)ykm
(E.14)

and
1
Cox =CikQy - (E.15)

Furthermore, these expressions imply that ¢ , and a,  depend only on firms’ location i
and the supplier sector k such that Cok = Clm and a, ; = a; km.
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E.3. Sourcing From Intermediaries While Supplier Relationship EXxists

In the main text, [ assume that, whenever a firm already has an existing supplier rela-
tionship in input sector k, they are in a binding contract so that they cannot source from
intermediaries. In this appendix, I consider an alternative setup where firms can source
from intermediaries even when they have an ongoing relationship.

Consider a firm o in j to source from input sector k. If firm » has an existing relation-
ship with a supplier, the input cost from the matched suppliers follows the inverse Pareto
distribution with upper bound ¢, where I dropped the subscripts for j, k for ease of ex-
position. If firm w sources from intermediaries, the input cost follows the inverse Pareto
distribution with an upper bound xc. Assuming that these two events are random, the
minimum of these two costs, c*, is always below ¢ and distributed according to

Pr[c* <&]=1-Pr[c>&]Pr[xc> ] =1- (1 — (§)6> <1 - (%)0)

and hence,

J _ 5*6—1 . , & 0
o Pr[c* < c*] =0 = |:(1 +x ) —-2x" (%) }

Hence, the expected value of c¢* is given by

*] ¢ * d * ~k * 6 -0\~ __ 6 —0=
E[c]_/o ch*Pr[C < ¢&dc _—0+1(1+X )c —20+12X c.

Note that the expected cost if unmatched with a supplier is given by

XC c()—l 0
Elxc] = Oc——dc= C.
Lxe] /0 ol o+ 1%

Therefore, the ratio of the expected cost if matched and unmatched is given by

E|c* 1 1
[ ] I 1 _ —X—B .
E[xc] x 20+1
Therefore, compared to the main text (where this ratio is 1/y), the expected benefit of
direct sourcing is higher than that in my baseline specification.

E.4. Firm Heterogeneity for Supplier Demand

In this appendix, I extend the model to incorporate the feature that not all firms pos-
sess demand to match with external suppliers. In particular, I assume that only a fraction
8 km of firms in location j and sector m have the demand to match with a supplier in
sector k. These exogenous parameters, §;,, can vary based on j, k, and m. By intro-
ducing these additional parameters, I can rationalize the differential patterns of supplier
matching between conditional and unconditional on supplier bankruptcy as observed and
documented in Appendix G and Table G.I.

The model remains largely unchanged, with the only modification being the replace-
ment of the steady-state probability that a firm in location j and sector m has a direct
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relationship with a supplier in sector k, denoted as A;,, in equation (7), with the follow-
ing expression:

Vj km
Ajom = 8 g ——2——. E.16
.k J.k Vitm + P ( )

Similarly, the counterfactual equilibrium remains the same as in Appendix F except that
equation (ES) is replaced with

i (Ao /Bem) (S5 (Biw) !
(Ason/ 81km) (S (Bi) " ™1 4 (1 = Ao/ 8 50m)

(E.17)

jokm =

To undertake counterfactual simulation using this extended model in my sensitivity
analysis (Appendix H), I additionally need to know the values of 8, ,,. I calibrate §; 4
using equation (E.16) with the observed steady-state match probability (A;4,,), model-
predicted matching rates (v; ), and the observed link separation rates (p; xm)-

APPENDIX F: SYSTEM OF EQUATIONS FOR COUNTERFACTUAL EQUILIBRIUM

To conduct these counterfactual simulations, I follow the exact-hat algebra approach of
Dekle, Eaton, and Kortum (2008) and rewrite the counterfactual equilibrium conditions
in terms of the unobserved changes in the endogenous variables between the counter-
factual and initial equilibria. I denote the value of a variable in the initial equilibrium by
x, the value of this variable in the counterfactual equilibrium by x’ (with a prime), and
the relative change in this variable by ¥ = x'/x (with a hat). Consider a counterfactual
to change exogenous productivity A im and iceberg trade costs 7; .5 Given the values
of the production and preference parameters { o,y s Yim, 0, 0, €}, baseline population
size and trade flows {L;, 7, YlF .}, parameters and baseline variables for firm-to-firm
matching {A%, A%, x} and {A, 1}, counterfactual equlllbrlum is computed in terms of the

changes in the endogenous variables {A, K F, k> Cik> Wi, ]\7} o L A, mt:

(i) Production and Trade Linkages:.

A f‘im i\-i'm 0
7Tij,m = = : (A il )9 s (Fl)
Zrl,m(le,m) le,m
teN
N A A _ Aty 1+ A Bvem 1
Lin= Ni,mA?,mwi L ch,kyk lkM( e ) (E2)
keK 1 + Ai’k ( " )
) R ﬁ 1/6
jm Zrl,m(%lj,m)eﬂ-lj,ma Ej,k = |: ~ / :| . (F3)
ten Q)

S5The counterfactual to change population size L ; follows the same procedure, except that equation (F.11)
is replaced by the assumed exogenous values.
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(ii) Matching:.
Sk =0 (C0)", Biw=Nim, (E4)
Agson = A jam(Si)"™ (B + (1= Ajm).- (F5)

(iii) General Equilibrium:.

" : (E6)
"y Zwﬂmem
A’Zli,m == Izli,milf; (F7)
Y=L, Y[, =YX, (F8)
o I o—1_p /
Xi,m - ‘ (Z Yj,mm’ + TYJ m )Wij,m” (F9)
JEN “m'eK
, -1 0—o+1_,
Z(yLszk 0 ZYk ljk+ 0 YF
by = = — e : (E10)
L, 0—oc+1_,
Z 7LkX1k+—ZYk7lek TYi,k
k JEN
) b P
£,= ) (E11)
Z(wl/P@)”L@
¢

APPENDIX G: MoODEL FIT TO UNTARGETED MOMENTS

In this appendix, I discuss additional evidence of model fit.

New Supplier Link Creation Rates Unconditional on Supplier Bankruptcy. 1In Section 5,
I calibrate the matching function elasticities targeting the spatial heterogeneity of new
supplier matching rates conditional on supplier bankruptcy. In this calibration process,
I do not specifically target the spatial heterogeneity of supplier matching rates uncondi-
tional on supplier bankruptcy. To assess how these untargeted statistics align between the
data and model predictions, in Table G.I, I report the regression coefficients of the log
of new supplier link creation rates unconditional on supplier loss on the log of supplier
density (S}, as defined in Section 3) for each sector pairs and (buyer) location. For the
model predictions (columns (1) and (3)), I calculate the independent variable using the
expression (1—exp(nS7y B"B ) X (1—=A; ), where the multiplication by 1 —A; 4, reflects
the fact that firms with ongomg supplier relationships do not match with new suppliers.
For the data (columns (2) and (4)), I calculate the independent variable as the average
number of new linkages generated per year and buyer.

Both the model prediction and the data reveal a significant positive relationship be-
tween new supplier link creation rates and supplier density. However, it is worth noting
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TABLE G.I
SUPPLIER LINK CREATION RATES: MODEL VS. DATA.

log New Supplier Link Creation Rates
(Unconditional on Supplier Loss)

Model Data Model Data
1) 2 (3) 4

log Supplier Density 0.51 0.22 0.66 0.35

(0.06) (0.03) (0.06) (0.03)
Constant —3.05 —4.33

(0.13) (0.14)
Prefecture FE X X
Supplier Sector FE X X
Observations 1,561,864 1,561,864 1,561,864 1,561,864
Adjusted R? 0.81 0.17 0.86 0.43

Note: Standard errors are clustered at the supplier sector and prefecture level.

that the coefficient on the log supplier density is larger in the model prediction (0.51, col-
umn (1)) compared to the data (0.22, column (2)). Additionally, the intercepts are larger
in the model (—3.05) than in the data (—4.33). This evidence indicates that the model
tends to overpredict the new supplier creation rates, particularly for locations and sectors
with high supplier density.

One potential explanation for this discrepancy lies in the existence of unmodeled het-
erogeneity in the demand for matching with suppliers. To grasp the intuition, consider a
scenario where a subset of firms in the economy has no demand for external suppliers. As
a result, these firms never encounter supplier bankruptcies, and thus they are excluded
from the samples in Section 3 and do not influence the calibrated matching function elas-
ticities (A% and A%). However, their presence does impact the heterogeneity of supplier
matching rates unconditional on supplier bankruptcy.

To address this potential model misspecification, I introduce an extension to the model
in Appendix E.4, which incorporates firm heterogeneity regarding the demand for exter-
nal suppliers across different sectors and locations. In my sensitivity analysis for coun-
terfactual simulations (Appendix H), I demonstrate the robustness of my findings when
considering this alternative specification.

Aggregate Sales by Location and Sector.  Another untargeted moment in my calibration
procedure is the aggregate firm sales by sector and location. Unlike the approach taken by
Caliendo and Parro (2014), where they precisely match the world input—output tables at a
detailed sector and location level, my calibration only targets the aggregate input—output
table (aggregated across locations) and the cross-regional trade patterns.

Table G.II presents the regression coefficients for the log aggregate sales, both pre-
dicted by the model and observed in the data, against a measure of supplier access
(T Teex (1 + Ay g (x = — 1)) that appears in equation (8). Both the model prediction and
the data exhibit a positive relationship between aggregate sales and the supplier access
measure. The regression coefficients are similar, with the model prediction at 2.35 (col-
umn (1)) and the data at 2.79 (column (2)). These findings hold even when controlling for
prefecture and sector fixed effects (columns (3) and (4)). These results provide further
support for the adequacy of my model, particularly the market clearing assumptions used
in calibrating the input and final goods demand, Y/, and Y7,.
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TABLE G.II
AGGREGATE SALES: MODEL VS. DATA.

log Sales (Normalized)
Model Data Model Data
M (@) 3) 4)
log Supplier Access 2.35 2.79 1.28 1.70
(1.04) (1.18) (0.46) (0.65)
Prefecture FE X X
Sector FE X X
Observations 3632 3632 3632 3632
Adjusted R? 0.45 0.63 0.79 0.89

Note: Standard errors are clustered at the prefecture level. log supplier access is defined by [Txex (1 + Aj g ( x%Vhem — 1)).

APPENDIX H: ADDITIONAL RESULTS FOR COUNTERFACTUAL SIMULATIONS

In this appendix, I provide additional results and sensitivity analysis of the counterfac-
tual simulation in Section 5.2.

Increasing Population Size in Tokyo. Figure H.1 presents the results of a counterfactual
simulation of increasing Tokyo’s population size on average real wages in Japan and in
various prefectures within Japan.

Table H.I presents a sensitivity analysis of the same counterfactual simulation regarding
the increase in Tokyo’s population size. For each model specification, column (a) presents
the elasticity of Tokyo’s real wage with population size in baseline specification, column

(A) Average Real Wage in Overall Japan (B) Real Wage in Other Prefectures

eaTuchy: n R 833 o Saitama

Baseline: 0.17 i G .3 @\9 a g >atama
o 9987 Shut Down Thick Market Externality: 0363 . o 8 ate Chipa®
= s p . 0.075+ 88
g Shut Down Productivity Spillovers; 0#162 “i}‘% :
3 7 = e 8

v o c
2 1 o . | ‘B 8 Tokyoo
i 0.04 _ § 0.050- gk‘g‘ S Y :
& & & . -
o 0021 ~ <! 0.025-
k=] o
< -
- B
p
0.004 o 0.000 4-eenmee D e
0’0 013 04 02 o 06

0.1 0.2 4
A log Population Size in Tokyo Exposure to Tokyo Prefecture

Baseline (x°=0.9, £=0.05)
Shut Down Thick Market Externality (x*=0)
Shut Down Productivity Spillovers (¢ =0)

> Baseline (x°=0.9,£=0.05)
A shut Down Thick Market Externality U\E: 0)
O Shut Down Productivity Spillevers (e=0)

FIGURE H.1.—Effects of Increasing Population Size in Tokyo. Note: Results of the counterfactual simulation
to increase population size in Tokyo prefecture. Panel (A) plots the log changes in average real wages across
Japan against the log change in Tokyo prefecture’s population size. Panel (B) shows the log changes in real
wages in each prefecture for a 50% increase in Tokyo’s population size against the prefecture’s exposure to
Tokyo prefecture, defined as the share of supplier linkages from Tokyo prefecture.



MATCHING AND AGGLOMERATION 27

TABLE H.I
SENSITIVITY ANALYSIS: EFFECTS OF INCREASING POPULATION SIZE IN TOKYO.

Diff. from Diff. from

Specification (a) Baseline (b)AS=0 Baseline (c)e=0 Baseline
(1) baseline 0.135 0.116 —0.019 0.106 —0.029
(2) A$=1.39 0.156 0.116 —0.040 0.126 —0.030
(3) A¥=0.46 0.123 0.116 —0.007 0.093 —0.029
(4) A8 =129 0.145 0.120 —0.025 0.115 —0.029
(5) A2=0.60 0.126 0.114 —0.012 0.096 —0.030
(6) x =2.48 0.178 0.116 —0.061 0.148 —0.030
(7 x=1.15 0.124 0.116 —0.008 0.095 —0.029
(8)o=5and =5 —0.094 —0.113 —0.019 —0.124 —0.029
9)o=5and 6=10 0.043 0.019 —0.024 0.008 —0.035
(10) e=0.1 0.165 0.146 —0.019 0.106 —0.059
(11) e=0.03 0.124 0.105 —0.019 0.106 —0.018
(12) Incorporate Profit for 0.136 0.120 —0.016 0.107 —0.030

Intermediate Goods Sales
(13) Introduce Forward-Looking 0.134 0.116 —0.018 0.105 —0.029

Match Acceptance
(14) Introduce Firms without 0.150 0.116 —0.034 0.121 —0.029

Demand for Suppliers

Note: Results of the counterfactual simulation to increase population size in Tokyo prefecture under alternative specifications
indicated by the first column. Column (a) shows the elasticity of Tokyo’s real wages with Tokyo’s population (following the same defi-
nition as Table 7) under baseline specification; Column (b) shows the results under no thick market externality (AS = 0); Column (c)
shows the results under no agglomeration productivity spillover (e =0). See the main text for further details about each specification.

(b) presents the same elasticity by shutting down the thick market externality, and column
(c) presents the same elasticity by shutting down productivity spillovers. Row (1) repre-
sents the baseline specification from Table H.1, which serves as the reference point for
further analysis. In the subsequent analysis, I specifically focus on the contribution of the
thick market externality to this elasticity (column (b); “Diff. from Baseline”).

Rows (2) to (7) provide a sensitivity analysis of the matching function elasticities (A*
and A®) and the iceberg cost of indirect sourcing (x). These alternative parameter values
are calibrated based on the same methodology as outlined in Section 5.1.2, targeting plus
and minus 1.64 times the standard errors of the point estimates from the reduced-form
regression coefficients in columns (3) and (5) of Table 6. As anticipated, the contribu-
tion of the thick market externality varies significantly across different parameter values,
although it consistently has a negative sign, indicating a positive influence of the thick
market externality on agglomeration benefits.

Rows (8) and (9) consider alternative values for o and 6, which impact the overall
agglomeration benefit (column (a)) through the love-of-variety externality from firm entry
and the pooling externality discussed in Section 4.3. Notably, with o =5 and 6 =5, the
agglomeration benefit becomes negative due to the dominance of the pooling externality
over other positive agglomeration externalities. However, the contribution of the thick
market externality remains stable in this scenario. Rows (10) and (11) consider different
values of agglomeration productivity spillovers e. The contribution of the thick market
externality remains stable.

In row (12), I consider an alternative model specification to incorporate profits from
intermediate input sales as discussed in Appendix E.1. In row (13), I consider an alter-
native model specification to accommodate forward-looking match acceptance decisions
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(A) Real Wage in Overall Japan (B) Real Wage in Other Prefectures
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FIGURE H.2.—Effects of Increasing Productivity in Tokyo. Note: Results of the counterfactual simulation
to increase productivity in Tokyo prefecture. Panel (A) plots the log changes in aggregate welfare in Japan
(U) against the log change in Tokyo prefecture’s population size. Panel (B) shows the log changes in real
wages in each prefecture for a 20% increase in Tokyo’s productivity against the prefecture’s exposure to Tokyo
prefecture, defined as the share of supplier linkages from Tokyo prefecture.

by input buyers as discussed in Appendix E.2.% In both specifications, the contribution of
the thick market externality remains similar.

In row (14), I consider an alternative model specification discussed in Appendix E.4,
where only a fraction 8, of firms in location j and sector m have demand to match
with a supplier in sector k. Interestingly, I observe a somewhat larger contribution of
the thick market externality in this specification. This can be attributed to the fact that
the changes in matching rates (v;») triggered by an increase in population size have
a more pronounced impact on the steady-state match probability (A ,,) in this model
specification (as seen in equation (E.17)). Consequently, the contribution of the thick
market externality becomes more significant in this alternative model specification.

Increasing Productivity in Tokyo. Figure H.2 presents the results of a counterfactual
simulation to increase Tokyo’s productivity on aggregate welfare in Japan and real wages
in different prefectures in Japan.

In Table H.II, I provide a sensitivity analysis for the same counterfactual simulation.
The patterns observed in the sensitivity analysis closely mirror those observed in Ta-
ble H.I. Rows (15) introduces an alternative calibration for a smaller value of migration
elasticity v (1 instead of 2). As anticipated, a smaller value of v leads to a smaller contri-
bution of the thick market externality. This occurs because a smaller migration elasticity
induces less population responses to the productivity shock, thereby shrinking the effects
of the thick market externality.

S6For this simulation, I set the discount rate ¢ to 0.03.
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TABLE H.IT
SENSITIVITY ANALYSIS: EFFECTS OF INCREASING PRODUCTIVITY IN TOKYO.

Diff. from Diff. from

Specification (a) Baseline (b) A*=0  Baseline (c)e=0  Baseline
(1) baseline 2.49 2.40 —0.09 2.37 -0.12
(2)AS=1.39 2.59 2.40 —0.19 2.46 —-0.13
(3) A¥=0.46 2.44 2.40 —0.03 232 —0.12
4)AF=1.29 2.53 2.41 —0.12 2.41 —-0.13
(5) A2=0.60 2.46 2.40 —0.06 2.34 -0.12
(6) x =2.48 2.72 2.40 —0.32 2.57 —-0.15
(7 x=1.15 2.44 2.40 —0.04 2.32 -0.12
(8)o=5and =5 1.86 1.81 —0.04 1.80 —0.06
9) o=5and 6=10 2.71 2.57 —0.14 2.54 -0.17
(10) e=0.1 2.63 253 —0.10 2.37 —0.26
(11) e=0.03 2.44 2.36 —0.09 2.37 —0.07
(12) Incorporate Profit for Intermediate 2.51 2.44 —0.07 2.39 —0.12

Goods Sales
(13) Introduce Forward-Looking 2.49 2.40 —0.08 2.37 —0.12

Match Acceptance
(14) Introduce Firms without Demand 2.55 2.40 —0.14 2.42 —0.13

for Suppliers
1S)yv=1 2.30 225 —0.05 2.26 —-0.05

Note: Results of the counterfactual simulation to increase productivity in Tokyo prefecture under alternative specifications indi-
cated by the first column. Column (a) shows the elasticity of Tokyo’s real wages with Tokyo’s productivity (following the same definition
as Table 8) under baseline specification; Column (b) shows the results under no thick market externality (AS = 0); Column (c) shows
the results under no agglomeration productivity spillover (¢ = 0). See the main text for further details about each specification.
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