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input ptimizati output
Exogenous variables s fptimization s Endogenous variables
. Market clearing
Environment:

Distribution of population: {lkn}x;’vl,n:1
- #ofregions: N
i Wage by regions: {w,,}N_;
Endowments: Land price by regions: {1 }{=;
- # of total population: L Welfare
- #oflands by regions: {T; }}—,
- Productivity by regions: {4,}¥_,
Bilateral resistance:
- Migration/commuting costs: [6,("}%:'\'1’":1

- Trade costs: {()}x;'\'l‘n=1
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input Optimization output

Exogenous variables
) Market clearing

Environment:
- #ofregions: N

Endogenous variables

Distribution of population: {l,'m}ﬁ;’vm:1
Wage by regions: {w), }3_;

Land price by regions: {r; }¥_,

Welfare

Endowments:
- # of total population: L
- #oflands by regions: {Ty }¥-,

- Productivity by regions: {4}, }N_, Decomposition of structural estimation:
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Optimazation
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Market clearing
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1% & 77 7% (Covariates-Based Approach, CBA)
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FEHANE 2 (Exact Hat Algebra, EHA)
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o ‘BRI RILEXEADLEF (US. Census Bureau) & X H—/ XK, #
B R—MEXTELS IR X IR, A FUEFMSTA DS EE.
o RE—NTEREMRNPNBAL, HEAA—EIRT A KL 460 AN “K
X7, ELZ T, A4 RA 250 AHESHA D,
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min (0.353) - p10 (0.388)
No workers in 2010
Treatment tract, 36.810
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o FhINIRE TRINMBIADHERAREN, TERNTAODHER
NS SO P ST
o FRELTE 2013 £ 1 NMEMA DK RIRXT, 7£ 2014 ££5 65% TRT 0, RA
20% ARFF 1 Ao
o £ 2013 £/ 2 NEBHA DMK, L RA 15% £ 2014 FNHRIF 2 Ao

o WTEMADKERVHRHE, ABREENZTHERTRRE —LHEIE R,
(b) NYC

2014
2013 O 1 2 3 4 o+

0.91 0.07 0.01 0.00 0.00 0.00
0.65 0.20 0.08 0.04 0.02 0.02
0.39 025 015 0.09 0.05 0.07
0.24 022 017 0.12 0.08 0.16
0.15 0.17 0.17 0.14 0.11 0.27
+ 0.03 0.05 0.06 0.07 0.07 0.71

G W N = O
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B THKF w, FHN rpo

Table 1: Commuting elasticity estimates

PPML/MLE OLS

Commuting cost -7.986 -2.307
(0.307) (0.0516)

Model fit (R? or pseudo-R?) 0.662 0.561
Location pairs 4,628,878 690,673
Commuters 2,488,905 2,488,905

Notes: All specifications include residence fixed effects and workplace fixed effects. The “PPML/MLE” column
presents the results from maximum likelihood estimation of equation (8). The “OLS” column presents the results of
estimating the log version of equation (2) by ordinary least squares, omitting observations in which £z, = 0. The
model-fit statistic is the pseudo-R? for MLE and R? for OLS. We report the PPML standard errors (clustered by k
and by n), which are larger than the logit MLE standard errors associated with maximizing equation (8).
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06l
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2, MARPEAENENE, AREMNTURTEEREEZHE ) 5F
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THEXEE (Dekle et al., 2007, AER)»
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o BELREX"MEEA X MFMNLER, 100 KAEDFE MR N HES
1 MR, BEEMI R TR 0 ML, RARTONAEE a5, MERAR .
o MELARRBHIEBRE (FNER, HFUNEI R EHXEARKK.

Figure 2: Calibrated-shares procedure overfits in Monte Carlo simulations

Density

A. Regression of true on predicted changes B. Ratio of models’ prediction errors
R
& lo -

N 2
n
g i
i s ”
i 8 =
e i b H
EaE " g

i 1 &

] i Al

I i te
24l I
" 1l !

i o

i \ ~

i \ ?
° fo

0 2 4 6 8 1

A =

Covariates-based: slope == == Covariates-based: intercept
Calibrated-shares: slope  ———— Calibrated-shares: intercept
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Covariates-based MSE / Calibrated-shares MSE
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o “WHIBRE ik REMIE T B TIMNA DB, RATT U
HALH— MRERE NS BICE (185 T H D KHA 608 9 A R
ET S HE REA),

o EMBRAMIE, BHEE RIS T LB (VEE), BLRR
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REFRBRIL: R

o WRFNGAAE KRR EE, LB AR 250 75 RETIE A, =T LA
R NEHAERE” TN E RSB HEN KR AR T8
50 MAZJE, KEHIERE” A EHEREAE N ER ST HRIEEMLF.

o XIERBLT BURLIKIRE T, “MHIERE” 77k 8 5 R IR

Table 2: Calibrated-shares procedure’s finite-sample performance

A. Regressand is continuum change in commuters
I 2.5 5 12.5 25 50 125 250 2560

Calibrated-shares: slope 0.782 0.876 0.948 0.974 0.986 0.995 0.997 1.000
Calibrated-shares: intercept 0.269 0.153 0.064 0.032 0.017 0.007 0.004 0.000

Calibrated-shares: MSE 0.225 0.113 0.045 0.023 0.011 0.005 0.002 0.000
B. Regressand is finite-sample change in commuters

1 2.5 5 12.5 25 50 125 250 2560

Calibrated-shares: slope -0.408 0.194 0.669 0.835 0.913 0.968 0.982 0.998

Calibrated-shares: intercept 1.724 0.982 0.404 0.202 0.106 0.040 0.022 0.002

Calibrated-shares: MSE 17.022 8.486 3.400 1.699 0.851 0.340 0.169 0.017
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o MR YN 6@ EN AR A, B

R, “MEEHE" Tl ERBNMEIE M,
o HEARMAT, HHIENRE EMRFNMBREKIERT, ETUNBRS M
T MREAE

Table A.2: Monte Carlo simulations with A, # 1: Regressand is continuum change

FATREAN: B BRE 4 LA

Slope (mean)

MSE (mean)

A I Covariates-based ~Calibrated-shares Covariates-based ~Calibrated-shares
0 2.5 0.9985 0.7817 0.0014 0.2252
0 5 0.9992 0.8759 0.0007 0.1130
0 125 0.9995 0.9479 0.0003 0.0452
0 25 0.9998 0.9737 0.0001 0.0227
0 50 0.9999 0.9864 0.0001 0.0112
0 125 1.0000 0.9946 0.0000 0.0045
0 250 1.0000 0.9971 0.0000 0.0023
0 2560 1.0000 0.9997 0.0000 0.0002
1 2.5 0.9954 0.9688 6.3762 0.2176
1 5 0.9965 0.9837 6.3749 0.1092
1 125 0.9972 0.9933 6.3745 0.0441
1 25 0.9969 0.9965 6.3750 0.0218
1 50 0.9971 0.9982 6.3748 0.0109
1 125 0.9971 0.9994 6.3747 0.0044
1 250 0.9972 0.9995 6.3746 0.0022
1 2560 0.9972 0.9998 6.3746 0.0002
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o MEEPIEH Y 83 NRIMEN “WIBARXN, XERRAEFRANIALKE,
HE 20102012 FERMEBARAARKIBK, (FE AN, KLBERKERE
B workplace-specific 8 shock FE#7, EBET LUKEH model ARIXLE X R
HILT &= RSN K,

o IFEBHAMBIRERLAME, EEIL LRIBEFES RNEFRTHAREE
HEZATRE BN ERHEE K,

o [&/5, A A SRTA RS REEN—HARBURE, 27 “NEEFHIE 0
FEFIER A TN X LA = RSN KA R E R
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o “MLEAE (BEXR) FRNMNRNHE 1Mz, BEENHE 0 M, RHA
HAUZBR B AR,
o “RHMEARL (Lerk) NRRRARK.
Figure 3: Comparison of models’ predictive performance across 83 events

A. Regression of observed on predicted changes B. Ratio of models’ prediction errors
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Covariates-based MSE / Calibrated-shares MSE
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—LEEHRT R BIE A B9 Uk (BRY)

o 1% NERTHMBIE RAUE R .
o MEFER— = HHIERE (the Neighborhood Tabulation Area, NTA).

o & FARKMRH| A FE N A# (rank-restricted singular value decomposition,
SVD) 7 AR — NI AR A O R E .
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HRR o KA ARIEIOAE A T B9 R

o FLARIRE K SAE T 25 18] R 89 R/ A, —ILMA O BB T T 3th DX 3 69 4
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o —WIRRFEREEM KEHERE & granular WE THARE, EHEIER
BHMAK, BHRENBEE M PEMREBRAEE EEEFRRN
(CRAE=E

o “MZEHZE" MG T MBI A OMER, @BTER M —NA LR Z 608 #
A, RAETARBERTHADME. ERELMAHH5IE0ERIET B,

o TELMR? AR! BARZERT —SONBERAK, ILUORERTRRET,
A B B AR i 38 B Rl AR AR

o “MEEAR"BET —/NEH idiosyncratic preference FIZGFFK, 1B... RATX
DEER R XAG?
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A RSB T 2 AR A

A RANMARR AL R E AR A 89 X5

o EATRERREF MM idiosyncratic preference 5| NB| 5 B 2
o BAR: WfE B MR FIEMFN RBEELER LN AHEME

o BIFIRE: 1) MRE LT BN, BEIN 2) ETIALFE
o EEXUERLRE: HLBER vs HRMRER
o AMAMRRR (B ENMAE IR — B WS B ELAER T 13587
o *ﬁﬁ/@‘%

o M v AP HEAMEIERAE RS Vi

o M MARA B HET H— 2% workers, wages and prices

o RBFAMH, IMEBRAY - Y, REZENMETH— A
o AMRMAERT, MAMRARKSHMERN I EHEES
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o BARE L, ARMUMBRERELEBN EEZT:

1. ARBE: BIREFHHE T BT A, FMATLERM L/ BAFHIEN, T
RENEHNI/NEAN L B

2. R RE: BRE TAE ES#ATEEMS TIEMAREK, SUMEMARRZE, &
W37 R BORE R A NAE (AN RS RR R TSI 89 R —4F, (B8]
e, TABRBRERKT).
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EARRE

Assumptions about information and expectations

o ZFRINEDT E Economic primitives Y = {L,{A,},{Tk}, {6k} Arn}, ase,
o}: BREAA MERAEZLE R

o FRHEAM 4L Belief vector {0,} and {7;}: BREFTA MO 3t TR A £ AT
HAM#& &R & —A£ 8 (point-mass beliefs/common expectations), X {5 &
REAMEAZFINER ERNELMRE b B EN1E

o BfFiRE: 1) MRESREFEEM. EBEM 2) 5T AL F

o MEETFHIAMAE (0n) and {7y}, BEANTRA BAMET A B EHE, TIEHK
fL%4F kn

o [, MERBBH, kn RIFRE — MEDA {1y,) #E

o M5, Mk, Lith. A TIHUIE, FE—AKIAMHENE w, and ry,
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o BMIETAMBRELETE Y HHAT XNIEAE R AT “FELIER T ISR,
BATETAR B BAE (w,) A0 (7}, RN TARE B HFFERET v o
5HESEEA -, TA i £FAMKX  BE EHKX n TIEABRHEA R
A

wi_ Wn i
U, _eln(ﬁl‘“fk“6kn)+vk” (8)

o MERZER LE, ELERE—HMER], EEMEHMEK T TAMEmME:

] 1/(1-0)

p-= [Z(wn/Anﬂ—”
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B RN RARAR 89 = 8]

o B FREAMIR Y MREARBIHAMBM L EAES TMHERK, BlRTHLFREME,
EFEEEHFRA T A FREENE X EFHE S, AONFH (I, EXT
A FRAMEAT BB 81394 (commuting equilibrium with finite many individuals), 45
T Alpp) ZJ5, BEMIE (ws) A0 {ry} B XA 5 ¥ (trade equilibrium).

Definition (%1 5%, Trade equilibrium)

BREAONT ) UREETE Y, FTiB “RAVE RIEEBENTIHLFFRMR (3)
5R @) R IREE (w,) 5N () S

len _ (wn/An)”

Ay L =—""CY,
% Okn pl-o
T} = a2 w”_lkn’ vk

Tk 'n 5kn
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B RN RARAR 89 = 8]

Definition (7 FR/MA T 8138 #1347, Commuting equilibrium with finite individuals)
LEADREIURAETE Y. MR ERFO—ALIE v R TAK &1
BIAE B U (0.}, (7)), PTIB “BRMET BB B RISREBHRZUT FHHAD D
A Alpphs THREAE (wy) LS EE ()
o T ARBHARAMEREEMS TIEH:
L 7 i 7 i It
= gl{Ukn V> Ul + Vi VU 0 # ()

1=

Iy

0 BEAONH i), RELEME (w,) §LHMEEE (1) UBRR 5 1,

Definition (FEZ1E/H T HIEMEFUHAMAE, Rational expectations for the continuum case)

LEBETE Y, B “EEHY THEETURINE” R85 ESRUERFNEERE
Y TREIBEENE (wn), (rp) BEE—ANIEEE (@,), (7o
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o AMRMARA M EEXE R T ERE, NEHMSHATUHANIE, B2
B (9) XX EIAR R L
L= Zlkn In [Pr{f]in > ﬁ,i,n,,Vk’n' # kn}]
k,n
wne (Fl:rzocgkn)_6 (9)

Zk’,n’ Wp® (fk’aé:k’n’)ﬂg

= Zlkn In
k,n

o REXMBINRE H FETIANE, BAXRMETFRFMABEMS T
P36 [E] 7 N BN AT

o [, FERERMEEARIE L, TR, ARMMER S “MEEHE”
(CBA) R 2—8M, €,lp,, Tr, A, BT EH—4E,
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TAEGEREEG?

o AM/MAERZ Y E—MREBEMKNFRIZL: TALZRTHIAMEHTR
RAATH, NGB RIAENAE, BMEABNE S ETANMER—B, TA

BARFRERRK,
o [ LUBIEME RMBNME R LAE TAGEHILLH], KA X—RIRH
EEM,

o EEMETY —N“EME (ex post regret)” 16AR y;, HiBiT L IRAEIK A 1T
ZX/\?E;?FTE’H(/J\O /\1'4‘*% BB TR A (w,, rp)s M—NEFAEMKX
BREA.AEMKX n TENTA EEE y B

Wy i _ A+ yiw, i
‘f(ln(ﬁ)w) -““(W Vi
> r'Ok'n’ rOkn

WR =0, RETARAEM R £0, WHEKRNMEARBIRAML 69
AR SR EHER NRERE
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TAEGEREEG?

o TEHART 250 ANIA (R LR 250 A (v, Yo nbi) HATHSL HH X
250 ANTIAZEBHEEE o LRRB—HH#ATT 10X (s=1,---,10)0

® x>0 BILLBIRLI A 4.44%, BB 95% I TARREEEEHE.

o HESHEHMET, BRI PAEARLARZ 0.72%, KA T/EHHTAKMK,
HCBSHR 5 “EHER ORERLA 0.72%, HRE K.

Table E.1: Distribution of ex post regrets

Unconditional Conditional

Share with distribution distribution
s regret P95 p96 p97 P98 P99 Mean Median
1 0.0442 0.0000 0.0011 0.0042 0.0082 0.0150 0.0106 0.0073
2 0.0433 0.0000 0.0009 0.0039 0.0078 0.0143 0.0102 0.0071
3 0.0446 0.0000 0.0012 0.0043 0.0083 0.0150 0.0106 0.0072
4 0.0446 0.0000 0.0012 0.0043 0.0084 0.0152 0.0106 0.0073
5 0.0437 0.0000 0.0010 0.0040 0.0079 0.0144 0.0103 0.0071
6 0.0444 0.0000 0.0012 0.0042 0.0083 0.0150 0.0107 0.0073
7 0.0447 0.0000 0.0013 0.0043 0.0083 0.0150 0.0105 0.0072
8 0.0445 0.0000 0.0012 0.0043 0.0084 0.0150 0.0106 0.0073
9 0.0452 0.0000 0.0014 0.0045 0.0086 0.0154 0.0109 0.0074
10 0.0444 0.0000 0.0011 0.0042 0.0082 0.0148 0.0106 0.0072
mean 0.0444 0.0000 0.0012 0.0042 0.0083 0.0149 0.0106 0.0072
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A RANMARR AL R E AR A 89 X5

@ /MR idiosyncratic preference 3| A% = [a] & A
o MEBFFMEMFLTMBEAERIRFELER

o BIFIRE: 1) MRE LT BN, BEIN 2) ETIALF
o EEXMUERLRE: ELRA vs AR MRESR
o AMAMRRE B ENMAE IR — B WS BN LR T f 3587
o *ﬁﬂ/@‘%

o M v AMEPHEAMEIER RS Vi
o HENARANE B E T A — N - workers, wages and prices
o RELZMTH, FMEZENAY - Y, REZZRUNET A0
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ARNMBETHZERE WIS Ll b2 Lo e

A RRAMRRIE R A2 S B B LA AL 1 X

o R L
o ERAESRAME A A AREIHIR T MR RMERLT, BRBARBE
Fom R — N E B 8K
o TEAMAMRESR t, MRGERMERITFHIE I HRA W T EEFR (wash out), B
BT REEITE, Bl AT BT (L % B 9T

o HBIEL:

o MEAMESERAREELENEE, $¥EENNETH—RRAREELHE
MR (5)-(7), BRI REBRNET EMEXT T

o ARMIMEAMER 5 “MEE A" AENFARELLENEZE, ETFRE
ok B E A, AR — NS IEASERGERMEER, FET—INEE

B, R MRR—ERAF R LT S, MASNES &, TEHEMERE

S ET I “BEHE, #HMITEE RS E, SR R —RARSL.

o B ZIRMEN (BNREEMBEAR), T UFB RN T ENRELTHN—
AN, KX AN B EAE AR FRAMAAE R T 89 R B 527
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ARNMRESH WL LRSI s

TP 535 HQ2 B9 &

° Tﬁf’ﬁ%)ﬂ HEAER B i A RS 'ﬁﬁFE/\{?M%iﬁ\%Mﬁfr—/\iAyLﬁﬁdE’]
fmm: T RIEK BT (Long Island City) 2528 = £3% (HQ2).
’s‘f%:

o 2017 &£, T LI EM T Bz HQ2 B3R, 157 £ B T — N a0 LR
=, B K& HREELSHIAE, KETTAA T ZDE HQ2 A fEZEM
>,

0 2018 &£ 11 A, T LI EHRAEK HHEL 400 A FARROIARIK. B
3¢ 25,000 /B R -

e 2019 £ 2 A, XM KIEZ T Lt A e BIZUR S TR E R . YA BUAR
Fit R ER—A @O BT L3NG, 5—FEEC TR RISS
B Mgk 41K (gentrification)o

o fEEHES HQ2 MshAEHZIE AKSHATERR (“QGIBAXIR, iEAh
n*) £ RAMEEK, FEE E A2 A “MEE R L A BHARER
¥ kAR ST HTE R I 25,000 DT ART RN § 4 52 RIGK A,
/\gu it H ACBM *El ACSP

o ETR, A=A BEENAfh X — £ RESMETAH R ZH
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=Ml ot BB AIXT EL

o Figure 6 AL T EALTRA KR TIEH T ASEEMN A REREEZTW,
HPBEMRRRRKET, AGBIRRAEENTARS.
o & AR 2010 FHIMEIE: HQ2 B AT, ARBAKRTENTAKRS
BAEELAEARRN RN,
Figure 6: Amazon HQ2 counterfactual change in residents

A. Residents working in treated tract B. Covariates-based predictions C. Calibrated-shares predictions
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ARNMRESH WL LRSI s
= Al BB B9AT b

o EBAE CARRMBT “MEEFE" 5 “KEHHENRE FTFNGBEN
MR EBLTEN. ATERALE HQ B, AL BARRTENEREEERS
ZXREEEE; EENMGETTERNRE, BEADGENME L KX
(B C) EALRMEFERADNAMZHMEK (B A)o

o MRIEMEEAE", RIEAXRM BEAD KL 2.5%; BAB FEHIENR
¥, AIRAER A EAEA DK REEMY 102.2%(8 R E KA EITER).

Figure 6: Amazon 11Q2 counterfactual change in residents

A. Residents working in treated tract B. Covariates-based predictions C. Calibrated-shares predictions

ABEAE, FEF (CETW) Spatial Economics for Granular Settings 2024-05-14  55/63



ARNMRESH WL LRSI s

=Ml ot BB AIXT EL

@ Figure 7 B 7 LHIINME AR B LT £ “WEFIERE B9 T, EFrM
ST /P ERRAE, MKERNRRALEK 10.4%.

o “MEBEHE"(H A RKELELY, BB REXARMMER) TN EI N8 T
AN, HEREKHRRARLIGEK 1.3%(E A) R 1.2%(E B), ELERFH
RRAMARAZE RS B TR 3 % A8 104

Figure 7: Predicted changes in rents

A. Covariates-based: Continuum B. Covariates-based: Finite C. Calibrated shares
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o MREFREXRT T, N

= R BB TN A R
A. Covariates-based: Continuum

Figure F.2: Predicted changes in wages

B. Covariates-based: Finite

C. Calibrated shares

z,

Spatial E
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REZTH “Geit T

o ARMRER T BRI RBEZT UMM, M A R—N“ it E™ £
HEMET 100 MELE 250 A MMREFEA (EDE&&&%E’J%@MJB’J%
Ak 34T 100 M%M) Ha Rt EHEEIES R 504, KEE 100
MNRBEFN, X 100 MFUBAG R T — N2 Fa

o THEMAIRIE: SHARENRHEN or MEAYF R IR TR T 1

@ Figure S M AIER T ERXRHMEBERHAE. TAKE. iﬂﬂmff%'—ﬁ IHRATA,
Befgefim MEFERISENAHENE, BERRERRRE
ETNE 95% MLE, AR K 5% ML (ATIFE 90% E1E X i)
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REZTH “Geit T

o BARZBRIUERKENTI, BRI 0% B KXEHEE 0, BT
W, ERTEXN ELERIERFENREBLZTARLET 089,
o B C M, RAKRYL 15% BIX AT 90% BEE XK BEIZERE 0 8.

Figure 8: Variation in counterfactual changes: Idiosyncrasies vs. parameter uncertainty

A. Changes in residents C. Changes in rents
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REZTH “Geit T

o ABREXMTIAHMENTI, WFPEMMMETE, ETARELHZIK
ZHABBIT REEN, H90% BEEXEREE 0, LFRE, KESHEX
(LB I IABETHRARAN, EEESXEKALRET 0
o B DRIETHIIH, IKRAZLKIMHKX A 90% BEfs X EEE

Figure 8: Variation in counterfactual changes: Idiosyncrasies vs. parameter uncertainty

B. Changes in workers D. Changes in wages
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o MENE BRI R T A LA UR, (B RERERE RN ELRA, o]
RESA — L E) .

o ZFFRBEMMNERRA, EHRAMZET, “MEEHE NTUNBREE
B4, FRAN RBHRERE EERA RN,

o KNV UK AMRAMH —LIF R, ME—DFRMEE AR, XA
AR, MEE R SRR REBLHEARRE L, EREENREXEMH
F—HERE, ME—MHENEE.

o FEMITEY, AT LAAAME H SIK KA REKRET, HHX—ME
FAEARITT AL ENREZRMN; EEX—IAE, TUMITHREREER
LB, X R e TR 4 T T RE.

o AL THE HQ2 K| FF, KINER TEAELER MG HA R A0 HRE
KA, EERANRFRET RO ENER, RTEERTEX EHELE
TRF 08 RNFEEHHFRL—LUANRRT .
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