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1. Introduction
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2. Relation to the Literature

B sEEXEEZ A < BIFEOMREBRY NI —0ZFh5L& LTS

B EHXMEIRE(CRH I SEHMEIAFR CITRMZE R (C AN TLRWZS, EDO—I1i%
RIS B U TR CENTEI>AAETIHRMESE

m BIFATR T, ENENOIE(IIZIE—DOEEMNS ENENDOEmZEA

ns
- Armington model T(E—DDEMmE—DDIZAAI CTEE=ND

o R X (FECORIBO—AxIERE, DF D —DDrEmEELDIocations
MNSEAND

B XBERY NI—=D(A2IJSRE)RE, TFaDEDEE, 40T 0— "z Rk
(CfZ < BAfFRATE (IR0

Optimal Transport Networks In Spatial Equilibrium



3. Model




3.1 Model Environment

utility function : u="U (cj, hj) (1) ¢ I OB BB
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3.1 Model Environment

Underlying Graph - nodes wiceS)
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(b) Nodes and Edges in the Baseline Graph
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3.1 Model Environment

Transport Technology
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3.1 Model Environment

Flow Constraint

iceberg cost
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3.1 Model Environment

Network Building Technologies
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3.2 Model Planner’s Problem

Definition 1 N W = max ij iU (¢, hy)
(without labor mobility) ¢jhi Ci ATk} en iy j
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3.2 Model Planner’s Problem

Definition 2 W =

max u
(with labor mobility)
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3.2 Model Planner’s Problem
Definitionl Z ANFTERI &, (Definition2 BEHR)
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3.2 Model  Planner’s Problem —Optimal Flows—

Optimal Flow Problem
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3.2 Model  Planner’s Problem —Optimal Flows—
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Figure 1: Example of Optimal Flows as a Function of the Price Field 14



3.2 Model Planner’s Problem

Optimal Network Problem W= maxmax max Z%L U (cjh

I Q;'lk {C L
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3.3 Model  Properties

FI2 1 : Planner’s problem dOryl%
(1 )Y NO=DUHSABNER, Q5 (Q 1)) TD]KICHLTQITONTARS,
f&4& UTzoptimal allocation & optimal ﬂows(inﬂa—@m%ﬁ%ﬁ_@@é.

(i) =51, Qhth(Q.1j)hQEILDMAICHNTEOARS, planner’s problem DETH I
1L,

EBS(ICHENTE, laborhEERS, #BWLATE(duality)ZED.

Example: Log-linear Parametrization of Transport Costs

B
@D =03 with 20420 o
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v ’(/77?2%(5@3’5%44357' DX 1R b
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Restriction: Q7 7/ (Q, Iy ) (&
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3.3 Model  Properties

QT (Q Ij ) B'GICIR B DX, B = yDIDH—>ITEA > I S1HENRISIRER.
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1 I, [Py 8
—1+I‘3amax 17;—10 11)

QENEFAMI(10) KD, REIRA > I S(E(BIFDA > TS (HENMT DiHEE
5 o= YA > I SRE(C I DEAIHZ DENX TR ~Ds#E 4
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3.3 Model  Properties

TFIR2 : Log-Linear caselCcd (15 0ptimal Network

BIARAMINN(10)ICKDICEZSNDHBE, B = ylCHULYTPlanner’s Problem £ THYM.
2@2%’(/77(3"(13) I = max {Ijkljk} (CXD>D>THERABEND p B FDOTRY '\U_Ob\fd:w'ﬂ(i,

I, =0 P = PJ“ for all n.

—EHXFT(Clog-linearziB A9 355 (L, KB > ISIKENTOLRNDSB3DE, EDttT5F—(CHUL
TEHEAMEETEBRNETE UW=8B3D1>t>FT 1 TN WVEDH.
(EPERMN—AERNRIZE(E, MREDHD D 2L/ T > I SVWEBSENTOICRBCEEHDNES. )

EIE 3 : Non-Convexity: the case of increasing return to transport

BT > ISHRRWNGES, BRI (10)THD B<yDlF, ZUTCESS(ICH—DBA CHHERNEES
N3HE, REZEBERY NDJ—T( XYY —E&(C1RD.

%?f@’l’ > 5“0)}9%73\”2*%3&1%@1%{5\ Figure 2: Examples of tree and non-tree networks
SEHBECE, OBV IS CRASTRRRERE o
B>t IThE< R )

—IERRMIR > O (FHIBREN, treetdiE&(C
—>—DDE Mz SO TERE U TL\B5E(Enon-tree
WECTEREMEZEIRIT DN, ZNTHEARWVWI S O(CIHE @
HERIEBRLSENDSAEIFT0 TFKD(B = yDEFIC

LERT)
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3.4 Model Decentralized Allocation Given the Network

T NI—=D{ 35X 5Nz Doptimal allocation problem &
optimal transportation problem%z%3x 3.

o COFDEERBSETLEREEZ(CHS ITDITEHFIEHS & —E
- TR RITEMZEEUCEE TS —DFE

—48P1EE UTDRMDIEXNEMTEZRBIET DIeHCTHIZDREHEL.
—ET-HRDEA : t]}

—iceberg cost DE/IMETIZIRL, 1 U O EOHZEEICAND.

BfnZEohSdE TiEstraderDF R R A{LRIE

Originh‘5destination&xTD BRSO ETD
B UZL— b iceberg costdD&ET

n __ n n
Tod = max @ E:pJHItjkij rk+1>

(.70? ’JP 67?'od
TraderdF|3% Sourcing Costs \ y

58 DIE UAMig B0V 1Hiig EJ—#

- HEHRETERT DEHIC, FHBEIwageDBICEEL TR ITHD.

Yol = T (IRBEBHUNDETOEEBRRDES)
SHBE SBUNEILVREN, SEBERDIESUELTHE
SHEEDEBNREMITIC LS NIBRESEHE
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3.4 Model Decentralized Allocation Given the Network

TFIE4 : First and Second Welfare Theorems

OB | 1+ 70
.

0)<l:_=‘<__5, 1+ (86’]-;; + 1) T;Ik whefre ga,jk — alog T;Z,/a log Q?k’

(1 )FBAONARTERS, FMADIBENDRFEDEHMITOE L, HRENEDINETEED
BB E T D, B, FEDEELDE ETHEBEEDINTIHZE D & —E.

(i )BEBHINERS, FENESHHBEORENEE BT ZDE, HRCLST, 2T
DI EE N fixed factors&tax revenueZEE(CDITED ESDH.(t = %)

ES5MDBEE, TiZOIEEICKDMigL, FHEAREDDbalanced-flow constraint (MEE#X
PME—EK.

S(1)FEFILOSRAICER. EDHISOREESSE SABE->ES)Ldcalibration N T4
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3.5 Model  Numerical Implementation

(28R : 5®>p20.21.)

 Convexity : dual approaches (C &> CTHEEN(C(FIEEFIFIDHD
rhExE LR (C.

« Non-convexity: ¥z 5k\), LEEEDKD (CARIEBHEEREZ KO SN
TR,
- Xy M =D& DRI S (F U (HIRMEZHS), FEC,5
BAIL, IWAZEY, MBEQrHELEREICK D TR, RV hJ—
BB b DRF(9) 2 AW THTZ I 23Rk, INRT DF CTHEDIR
9. &5(Z, annealing method (BEERE UIE) (CKD TKARIZHY
FEAE(CT U TRV ZE X D.
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3.6. Model Extensions

» Congestion Across Goods
CNETHBRRTTEMIF—BAN TORMEZEE LTV, Bhdiz DERES ZEHT D ERE
BCEZXBDTIFRL, jHBKICH*EETNILTOERDREICHUTERT,
n n

Tik = m" Tk (Qjk, Ljk)
ETNIZRL. T, midEo9—(CZ EDBERDEBRESERT/IISA—4.
— (BhEFTE UT(10)Dlog-linearzfEX (L, CNETERBRODELGT TR CENTSE, ) 2D
B, E9Fd3EmmEthotzosy —EnxE (marginal congestion)(Ce2&x 5 X Bz, itigfE TMiigZE
hHo iz & U THEESNR.

> Endogenous Supply of Resources in Infrastructure

CNETOBIET(EA > ISERICHBREREIBEENLRO EDDESKRE LTVWEN, TNEERDTR
BORTHIGSN, RENISREZEDET DT EGTHEE.

S>ZHUCKD T, FEREDMDEHFEONDEEBERN 1 > T SEREM ERDIRAZDIND.

> Externalities and Insufficiencies in the Market Allocation
EJ—fICLo> TRMEVWDSHEIERZIE URITNILE, miE(dinsufficient
—READplannerzBEIT D EICR D TES CENTRE. (AERBMLICKTFLTWVWD L&, F(E,
ENX X MO ENEZ(CKFEL TLD S EZER) RICBWVWELEEBROLN—EIT D LD (TEMDIL—T5T
BHRARE(CLRD. —HINE, IERLOHBEDORD E—, EWLWDTECRB.
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4. Illustrative Examples
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4.1 ITllustrative Examples One Good on a Regular Geometry

4. OFIET(CHE
IAREECRRAEL:U = cahl—a 1—p/(1 — p) witha =1 and p = 2
FENOFT N TORAMIFHRAZ, EEER(ETFEIDH), EnXBdli(E(10)

Comparative Statics over K in a Symmetric Network

11, £EER(IFHEDAH, f=y=1, no labor mobility, no geographic frictions, K : aggregate investment

(a) Population (b) Productivity

-

Ox 9 DAk, productivity IIMIETHER. FROFADFHProductivity 781015
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4.1 ITllustrative Examples One Good on a Regular Geometry

Comparative Statics over K in a Symmetric Network

Figure A.2: The Optimal Network for K =1 and K = 100

(a)K=1 (b)K=100

Transport Network(I)

Price(P;)

*

Shipping(Qyy, Transport Network(I;) Shipping(Qj

0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45

0.99
0.98
0.97
0.96
0.95
0.94
0.93
0.92
0.91

~

SISANDMIHEN LRI DL, BRMRY NI—TJDIMUETITEED, MBOEGHEED
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4.1 ITllustrative Examples One Good on a Regular Geometry

Comparative Statics over K in a Symmetric Network

Figure A.3: Optimal Network Growth

(a) Spatial Inequalities

(a) Price (rel. to center) (b) Stdev log prices

2
18+ K=10 P 0.2 (b) Uniform versus Optimal Network
: — — K=100 o \ 105
16+ K=10000 / 0.15 ’ A - )
A . — el =" :
al o 0.1 voss | BRI > T SOIBE -
1.2 ¢ d 7 005 A 1.04
-l e T T of —
Wl T T . 1035 |- .
-0.05 =
0 2 4 6 0 2 4 6 8 8 .l ]
= 1.
dist. to center log ,, K §
) C i (rel. to center) (d) Stdev log cons 2 1025 /:_E_Co) IJ \/D_C’l’ >j 573"
0.15 | T T 15} — = PAN
I P S % 1.02 - LEBIRY (CIBINT %S
N §
08| - RS g 1ors |
08 | N 0.05 101/,
——K=10 e, ~
07} — — K=100 . 0 — 1.005 — o
—-—-K=10000 ———e- . i ‘ , v ! \ v, :
0.6 -0.05 0 1 2 3 4 5 6 7 8
0 2 4 6 0 2 4 6 8 log ,, K
dist. to center log ., K
ZAN N =¥
SEEShE 5= > BHES

EBSICUTERRDIIAIE5%IBNEIET
DM, mElbeNicA>IS5Di5E, BH
B5 LR UKEDNAT TIET DDMNR

A>T SNDIGEMNMEX D EMlE, HEIXES(CHILERD
IKE(CEHN U TS, RESH/NEL<>TLIKL.
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4.1 ITllustrative Examples One Good on a Regular Geometry

Randomly Located Cities and Non-Convex Cases

. 2005 > ACER B ENIcities.
. ENTENH 6HPH EFBEHE - FHEIEL(EL or 0 - productivity(FHFLT 1015

(a) Convex case (b) Non-Convex case

(a) Transport Network (1) (b) Shipping (oik) (c) Transport network Ui (a) Snipping (Ojk)

(c) Optimal Network Before and After Annealing Refinement in Non-Convex Case

(a)Convex: &iERY N DJ—I(FHLERNSEFAMEIC
AT SFELTUVD. RBMOFEET—DDIHEFAN
T<DICEHITIL— BHIFELTVDR, ELBEINC
BRERICDWTIEIL— MME—D
(b)Non-Convex:-f > J SiEs%(CE U CUIEEIE DT
&, Zv ND—=TO8IFRD LTV ENETNDA >
JoS0EMNELE. IL—TDRnWW L —tEs
(Proposition3)

(c): non-convexMizE®d, 77ILTYUXIICKBannealing/ {5 —
> UZODERICKORANER. WU —18& (3HE.

(e) Before annealing (f) After annealing
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4.2 Illustrative Examples Many Sectors, Labor Mobility, and Non-Convexity

- 110EBZE
« REEYI(good 1): #BMI(10ME)USN DAL ) — RTEE. (z7 = 1 in all “countryside” locations)
TERm  TNTNOMMFEDIEHTEE. (2]' = 1in only one city j and z* = 0 otherwise)
HEE (IEE), thiENEERL,ZOREE DS = 2.

Convex Case,p =y =1

(a) Transport Network (I'.k) gOOd Z%Vguogd 1 1 ,""—\'_'\O)Kg é(iﬂf&jj @:/I 7
%E#ﬂ = . 3 (e) Shipping (Q%) (f) Shipping (Q2)
(b) Shipping (Q1) (c) Shipping (Q?) (d) Shipping (Qj,) i e PPing Qi
ik
& NN
S A s >
7 . b *i
._ ﬁg %

ROARS=(FAOS>TT

(g) Shipping (Q;() (h) Shipping (017,() (i) Shipping (Qﬁ() () Shipping (Q;( ) (k) Shipping (leko)

N || & X A

() Shipping (Q,")

4\ AN

s

1 DOTERBOEEMIBESNTWLDIESD, TZICAOMNER., TEEEMIATE, R
mEE T CET, EERRZTRITANDIRENS, (> IT@EMNEV. —HEM(EZ<
SADDITHTBIFRELS, 1> T TEEHBE.
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4.2 Illustrative Examples Many Sectors, Labor Mobility, and Non-Convexity

- 110EZM
« REEYI(good 1): &PHI(10ME)USTDEM /) — R TEE. (77 = 1 in all “countryside” locations)
- TERR  TNTNANFEDIEHTEE. (2 = 1in only one city j and z!* = 0 otherwise)
- FHEEERE, IENEESRL, ZHMOREHE M T = 2.

Non-Convex Case,f = 1,y = 2

(a) Transport Network (1) gOOdZNguogd 11 /'_"—T_'\O)Kg é(ii‘t&jj d)‘\/I 7
. 28 e iy T2
=14

i 5 2 — 3 o 4 — 5
(b) Shipping (Q}) (c) Shipping (Qj) (d) Shipping (Q}) (e) Shipping (Q}) (f Shipping (Q3)

Fe Y
> o TV j
o0 e W P \

N

ROARS=(FAO>TT

g o o (1) Shipping (Q})
(9) Shipping (Q) (h) Shipping (Q7) (i) Shipping (Q}) (i) Shipping (Q) (k) Shipping (Q}) 3

\ - 4 %, % _\«K/ ~

ConvexEtbiR D E, 2 I SEBINEDHIR(CEA LU CTIERIE THDZE5D/\(F—>
TlE, 1>IJSDEREICRDNSDD. VEDILEEHRISERNER T & BREbZ 1.
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4.3 Illustrative Examples Geographic Features and New Transport Technologies

Geographic Features and New Transport Technologies

S LCEESNIZ200088, TNENA8DOEM &, AOFET1, £ENEFRVRDAHTL0
& RORS=DERWNE—AEZDHEEEDENVEZRY. 184, no labor mobility, HIERIEEDH D :

S JDOTECERDATSEEZIX.

Figure A.7: The Optimal Transport Network under Alternative Building Costs
EE%E&E'{EE%(UJ) (b) Adding a Mountain

EE%—E (a) Baseline Geography

o
5§k = 50Distance§}c. 5JI-k = (50Distance?}c (1 + |AElevation| jk> i

BEE R MOVEERE (C LA ez SR
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4.3 Illustrative Examples Geographic Features and New Transport Technologies

Geographic Features and New Transport Technologies

184, no labor mobility, fIIREVEEH O @ 6 U O ECRRDA 2T SEKZRIXN,
S5 MCEREESNIZ2000EM, %ﬂ%ﬂb\&)d)ﬁﬁﬁic‘:}g’m, ARFET1, £EENDFFRVEDAHTL0
(& ADAZEDBANE— AL DEERDENVERT.

5JI-k = cS()Distance;S.}c (1 + |AElevation| jk) 03

CrossingRiver j;, 5AlongR1ver

(¢) Adding a River and a Bottleneck Access by Land (d) Allowing for Endogenous Bridges

3= 04 = 0<é3<
NZEDA>ITZENRVDA>TITE dry land WY@V S1EZ MNTD LHVRLY
EIMC AR MY D —E T ZEE DS D ZDDIE
—>O&EDDdry land(“bottle neck”)
(A>T SHE&EF

Optimal Transport Networks In Spatial Equilibrium



4.3 Illustrative Examples Geographic Features and New Transport Technologies

Geographic Features and New Transport Technologies

184, no labor mobility, fIIREVEEH O @ 6 U O ECRRDA 2T SEKZRIXN,
S5 MCEREESNIZ2000EM, %ﬂ%ﬂb\&)d)ﬁﬁﬁic‘:}g’m, ARFET1, £EENDFFRVEDAHTL0
(& ADAZEDBANE— AL DEERDENVERT.

. . CrossingRiver;;,, (AlongRiver
o = cSoDlstancef.}c (1 + |AElevation| jk) 03 "6,

J

(e) Allowing for Water Transport (f) Non-Convex Case (v = 2; 3 = 1) with Annealing

1< 54_ < 2 — % > ﬁ
JKERZE 2B Non-Convex case
—IE(XTDEEENEDELERC (FIKE =) DERFE EAFEDES XL DDEDHHC

TEIZE
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4.3 Illustrative Examples Geographic Features and New Transport Technologies

Geographic Features and New Transport Technologies

HFTUWENXFEROEL  AQRECERAL, £EHFHREATIONE, SORSS(F—AYDEEEDE

Crossngwer 6Alonnger

O = 60Dlstance (1 + |AElevation| ]k) d3 4

(a) Initial Geography Dependence on Water Transport (b) Allowing for Cheap Land Transport

K B3B8 (kT UTTREF (S3hV e L) (FREDES C) ELBOESGMET
(6173\\4\3 <Ix>o7T2)

—KIEIBNEN, /IAVL\DIRMEHIRE.
Iz (CEEOER I IEHMNZEFLL, *v hD—ON
BERK.
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5. Road Network Expansion and Misallocation
In Europe
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5. Road Network Expansion and Misallocation in Europe

1. BEOERRY NJ—JZR#ECHsRSBIEHE, EDO<S5VWDOHRENSDDN

RERBDH FHEZH DS RBEIIEEDE DT DFE

(CDWTCTHOEEM R TONTULRULZS.

Optimal Expansion: K(Z50%i& & U, BIFD1 > IS ZPHIEMAE U TRERA > I SIREZRDHD
2. IRTEDEIEDmisallocationm™ S DIEL (T ENF ERDOH; BIRELE (T FLBCANFIR (CEASN

DTENBNCD, TOREZRE

Optimal Allocation: K(ZIR#FE U, BIFEA> TS5 = 0 DIRRENSTER1 > T SEZKDD.

- I—0Ov/Q5HEZE IR

- ERRY NJ—T, AO, i
« A : 50kmPUsDEIL
—(@)BHBDNEZAHNAOZLN
<—(b)nodeld A\HDELCERBIELY
BIRDFEETR, edgeld 8 5MEET.
% -kRE DR B> TS
DLV, ZOEEEHEENE
OIMEL—C K> TER.
—(c)ERDERRY hJ—7.
=OENE, FREZDM
—(d)E&EUTzedgelc kK> THtEUL
Licxky hDJ—2. K&EL—>
2, % RAGRENEE CTHDEMN
(EONY> I TEHDT)
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5. Road Network Expansion and Misallocation in Europe

Optimal Network Reallocation

France Spain

> ODKREFETIVICKDREEE EIRIRD1> T
SEDEEUTERSINDA > T SDMMBEDHEITE.
B — I80° < 0 : FRDYU T (BHRK DHEN).

J— RIEAOZ{L(FR(Enegative, &k(Xpositive)

- (a)&(b): DS ATIE, KDHE
BRBOERIRECAICAM> TS
MERLTWND—F, ARTUIE
BiEAY.

« (2),(b)TAH>TIZEKEF

(red)enNTWBdECA(L,
(C),(DICEVWTERR L.

e (o)-(d)&(e)-(HzrtkEr T B &,
EESS5BMBMIzK D1 > TSk
DERBELZEITIRD TLBDR, 1>
J SiE%(CR U TUEEED
(e),(NHIX, KDOFEEIS5TIHIRNY
SOCEFRLTLND.

. IXEDOMHEHILESH, ED/\F—
> CHBAHADEEDLERIEE U«
— AHEHIEDDHEE Bk
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5. Road Network Expansion and Misallocation in Europe

E ATIHUSBIFEI A > T SEERPHREZSISE LTV N ?

Reallocation (8§ = 67:GEO) Expansion (§ = §/°GE0) Expansion (§ = §/:F0C)

Dependent variable: Investment Pop. Growth Investment Pop. Growth Investment Pop. Growth
(1) (2) (3) (4) (5) (6)

Population ().308%** 0.002 0.104%** 0.002%* 0.004 0.002**
Income per Capita 0.127 0.003 0.007 -0.002 -0.020 0.031%*
Consumption per Capita 0.290** -0.143%** 0.179*** -0.134%** 0.130 -0.179%**
Infrastructure -(0.362%** -0.003 -().195%** -0.001 -0.067** 0.000
Differentiated Producer (0.271%%* 0.017%** ().133%** ().028%** -0.099%** 0.031%**
R? 0.38 0.56 0.32 0.65 0.38 0.90

***=1% significance, **=5%, *=10%.

o BIFOA>ZISHMENETBTA > ISIRE>1 > T S5EH(CE T DUNIELERK

o HIBENRMAFCEDKAYITERIXNTIHEL TV (1) EB)IEHENWTE, BEEEBLED
AOP—ASBEDOMEBNENECS, TRHEROEERM(CHWNTA > ISIREN R

N TL\D EERBAT]EE.
« LMW, 712 I03™EICEHITBEFEAEDERICDVWTTHRRERBAAZIFZ/R0
s IHENRBEIR 1 > D SIREBZREDITTLD EEEVE,
o ANOKEEA > T SOHLTT(I5@EL ERIHDNRLN.

7 IR

S>A2ISHEDZLEFZNDIETAE, AAORENRLDBLRAFTND ETBEEEHT

LEBBRSRUN.
o —AISTTODHEEMNMRWNE TS TALIEN, $FETACOEM
= > I3, HBBED— AT DHEEEDIREZEIET DL DCITHND.
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5. Road Network Expansion and Misallocation in Europe

v ND—DDOBED/&EMLFEIC KD mE, — ASTZD DS E DR

(a) Optimal Reallocation with §"“*¢ b) Optimal Expansion with §"“*¢
a) Up p p
g 84
s
e 2
- RS

% Gain
10

% Gain
10

5
5

7 10 n" T 10 n

8 ]
Log Income Per Capita Log Income Per Capita
| e Fingdl Labor e Mobile Labor | | Fingd Labor = Mobile Labor |
Limear regresson siope (robust SE) Mobde Labor -2 52 (1 27) Faed Labor -203( T1) Unear regresson siope (robust SE) Mobée Labor -2 43 (1.27) Faed Labor -1 50 | 58)

(c) Optimal Expansion with §-79¢

. . FABMMEVWECT BT ISDE> 12
2 BICKBERE, 12 ISORERRBEL
5 RN EBICKEZN.
- (CILET, SRET, 23 —TRETKE
2 <, RAY, ToI—TRREThEN)
s 'ﬁg’(

Log Income Per Capita

— Tt Mobile Labor
Limear regresson slope (robust SE) Mobde Labor - T2 ( M) Faed Labor - 58 ( 19)
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6. Conclusion

B REXERY ND—D0%ZRDDIL— LT —TDIEE
.+ FTEEURREFOZEMNER(BiEZI ST Fd ) — REUTERR)
« ENX(CHITDEMZEERE UIcmEimX 8
« RBEGRTRY hND—UiBE

B I—0Owv/\2 5 5EHICHITDBFOEERY NDJ—0 EEFEESCICA
© FIEOPRRVEICHEWNT, 12 ISDRECEICKDIERE, 12TSD
RE/SECE L DM EBICKREL)
o BRI SDILTEE, ERTORNESFZZELE
o A2 TS(E— Az (CEBE

B > DSEECETDEaRRNIEEENCHLU TV ZENTED.

B ATET)LZANT, BRROJgeMigrfFHIC I > Tr > I SIREZmELT
27357 EF> TLITFBE LNy
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