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"The progress of business cycles
was surprisingly slow, a little
over half a mile daily on the
average."

A. LOsch

A preliminary analysis of
THE SPREAD OF THE DEPRESSION

W. R. Tobler

The closure of banks at the time of the depression can
be regarded as an economic innovation which diffused through-
out our society, culminating in the national bank holiday.
The propagation of such events would seem likely to reveal
the structure of the system. One may postulate that the
general organization of the society has not changed in the
last forty years, although the banking industry has been
modified in its details. One would expect that technological
innovations in today's society spread in a manner analagous
to bank closures in that earlier period, probably at a some-
what accelerated rate.

The data, listed in the appendix, include the date of
closure of individual banks, and the latitude, longitude,
and population of the towns in which these banks were located,
as reported during a six month period. There afe thus 714
observations. This is quite inadequate, but‘even this was
difficult to obtain, the normal scientific siﬁuation.

The extensive geographical literature on innovation
diffusion suggests two types of hypotheses. There is the
neighborhood contact process so adequately described by
Hagerstrand. Then there is the pattern of spread through

the central place hierarchy. Probably both processes are



involved. In the first instance, one attempts to estimate
the parameters of a stochastic version of the classical

diffusion equation,
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There is also epidemiological literature which takes this
tack and which may be relevant; each bank closure may be
considered an event in the spread of an "epidemic". There
are many possible analogies here: only the worst cases are
reported, there is probably an incubation period, etc. Un-
fortunately, the population at risk is not well known.
Apparently nobody bothered to count the number of banks in
the United States. 1In many cases the data do include the
date of reopening of the banks. One might thus wish to test

a version of the wave hypothesis:
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The idea being that the financial shock wave passes on with
some finite velocity. Examination of the data reveals a
pattern of simultaneous bank closures on most days which
tends to complicate the analysis. '

The hierarchical model asserts that events propagate
from high order central places to their lower order neighbors.
The most detailed models are those suggested by Hudson.
Evidence for this hypothesis might be revealed, inter\alia,
by the occurance of bank closures at larger places before
closures at smaller neighboring places. Presumably this
would correspond, at least roughly, to the relations within
the banking industry.



Only crude tests of both types of hypotheses are pre-
sented here. Figures I and II show that the present data,
with the detailed locations of the banks, covers only a small
portion of the event. The next figures illustrate the geo-
graphical spread. These maps do not-show a strong directional
movement during the short time period for which we have data.
Viewing the same data on a cathode ray tube in the correct
temporal sequence -- a simulated movie, or dynamic cartogra-
phy -- also does not leave one with the impression of simple
spatial spread. A linear regression suggests a westward
movement of 0.84 km per day, and a northward movement of 0.40
km per day, consistent with LOsch's statement, but the corre-
lations are too low to be important (r? = 7%, approximately,
in both cases). Nor is any trend relating city size and the
date of bank closure discernable. A similar conclusion is
rcached for the 156 banks for which both opening and closing
dates are observed. The only strong correlation which emerged
was that the earlier a bank closed, the longer it stayed
closed. This strong (r? = 72%, n = 156) linear relation pre-
sumably measures the marginality of these enterprises. The
data have not been examined for any particularistic effects
as might be observed from looking at the detailed inter-indus-
try connections, nor has a test for spatial randomness been

applied.
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J NUMBER OF BANK CLOSURES IN THE USA, BY YEAR
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GEOGRAPHICAL ARRANGEMENT OF BANK CLOSINGS
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GEOGRAPHICAL ARRANGEMENT OF BANK CLOSINGS
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GEOGRAPHICAL ARRANGEMENT OF BANK CLOSINGS
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DATA APPENDIX

Dates and locations of bank closings are taken from;
Polk Co., Monthly Bulletin, supplemental to Polk's
Bankers Encyclbpedia, Polks Bank Information
Service, 75th ed., no 6, (August 1932), pp.
4 - 21; "Reported Consolidations, Liquidations,

Changes of Title, etc."

This source was locatyd by H. Woods Bowman of the Federal
Reserve Bank of Chicago, and to whom I wish to acknowledge this
debt. Copies covering other time periods have not been located.
Latitude and longitude and 1930 census populations were added and
the detail coding was done by H. Dupree and J. Kahimbaara,
students at the University of Michigan. Bank closures without
dates, or in towns which could not be located were omitted.
Partial support was received under National Science Foundation
Grant GS 34070X.

KEY

A) Number of days from 1 January 1931 to closing of bank

B) Number of days closed, if reopening date known.

C) Number of days from 1 Jan. 1931 to reopening. 900 =
reopening not noted.

D) 1930 population

E) Arbitrary sequence number, corresponds to position in Polk

F) X, Y map projection coordinates in kilometers

G) Latitude and longitude, in decimal degrees

H) Date of bank closing

I) Date of bank reopening, if known

J) Name of town, state

(313, I7, I3, 2F6.0, F6.3, F8.3, 2(A2,A4), 5A4, I3)



e XDE LT
e ] VLR A
QL DD L AN
pETE S ¥ a R IS
B2 /448 200
PRI
(WA VR WAVAN
170D 2 64N
lQ32Ga 677
1013014942
1GR32RED2
207 1a83af
VPP2?7RLHPA
23240884k
23A2APR34LRLA
22427751
P22 LbLULA
P2LARTRTLPA
DLHANY KL
JRLTLALNDN
260221481
2AV1VAGLAN
DAL LLLl YD
/71 ]l.]l, ] 2
213143461 4
7T42VQRAD
2T4L27RERD
278144470
27A1213G7
27924n8)8
219184473
27TUuV14242)
2K111430Q
917 R4LGA
2227 3n0ay
2272218500
292 ARILH
2U3ADAK[RALL
DRALDILD QIR
P2RYTVOQLLR
2Q010ALHEG
2HG ) HuATY
29027161
2alicbLauna

20CLNSTNG

2062434549
Pun) 24477
PAVEISE e Re V7R S 4
AN LG &R
ANy ~nAKKY
A3 23424
AYE GD U
RIATENC A B AL
YUALNR4AT Y
ANT2264537
EYRECR VA W A
AVOL? 2 &40
C8 TP AR |
Al e an&s

RECERIYA BN N [ A I A B I )
194615 ALY, L A I T B
'](\')!'4_'49. '](_)H_ ._(.:(.'u._f'\;l ) _.;:<;~'2 [SBY

DRYVALPL N Lcey I R B R N e R

P BRYTRQ e, AGY 0 TR0 TR
/3005720 LAY BT8R cnacuRe a9 K0
13207187 17960y, AN n JTAT =20 7100
ONRGTHG K O, BUAL AN LG Q) Ay
1231 540 124K, AAD LD N w2 Dan
G1HH RN qni_ -2 BV S B A O A A I
RVPIENT N2V 0 LU LD JIR? —n2, T00
TUYHRKTAN ANe, ALQ Ll AT =G TR
PV1LONALNR  D1A,  TAR &1, 28% ~GA, DON
L6 aus 1R T, q]],aﬁ.AP -t b AR
1 NLATHN ~T . LRT W2, TR 0 DAY
LAQLYG Y00 LAN 6D 78R =GR END
S_R18240 1a7e, RO L0, 91T =R 11T
11937k« TA~7. LAN AT AR 0D YT
PLG54RNG 12N RY Y 43,4072 —v2 207
FHGYGLG N PND . RGO AT OARN — 4 QRN
RANNTND K74, =44 gL 2742 st WHN
TRERDE 1284, CTAOI.21T7 =57, 0%
ROLAET] =27, THN 6k 1 T=1N072 KEN
Ll aRy 1 (A, | A E R A A TSR S A I T
2uNTLLBRG 14T, —RAD LA LB D AR
GORKTE TOF BR2E,42, 1600 =74 K1 T
WA WYAR ARG, 218,41 W17 =0n FAY
PRITAH T2, 17A.601 100 —pu_ QAT
INQLEA 1QAT Vah, 20 UR =7A_ YED
AHUDATS 17973 DER ANGIER ~77.CG1 7
877330 743, 146G ,40 150 =8O 142
145972y 1751, LD 3R ARN — A LEN
ER ICYA NN NI I V120 R 7NN =78 ann
11hANLDR LD, 722,41 .70 ~u2 N2%
LULALT 10K, 10N 45, 922100 037
48YP2H14L 20NK, DR GRY RN =TR NEN
LRNATT 2 g =122 .29 _ 400 —Q7_ 733
24QRT LA VLG K, 2T QA NN —n) L 260
11NARNALY W17 . =8B4A R BNAN —RP L3
204AR2 =342 T13.6AL1EN=-1N3 1 =4
L3747461 156N, 47,308,092 _an 217
“T74Nn»22 1072, TNR LB AT =804 QKN
ARLURTLD 1547, 14 206,700 a8 7
1N224Q2340 QAT , =TRND AT 4AT =97 hAT
RAYQRgu L77., —Ka 29 217 —u3 NHN
2[516874 209, ~6R U223 =04 4T
ILIRID AN, =RTR .21 AR —0n N7

INAVA-1 R0, B1A42,322-114 717

LONKNT 1 AAL, 1AALRGQ . TN 70 180
24HK44LT AR, —HAY AN YEN 02 102
2FATOR REP , =2AR 27 NAT %2 G232
118244 RRby =214 27,403 —gu Gp2
118423682 RUL, =DDA 27 (3G T =r8 L3
29R23744 V439, TOW2GP2AT —HY SRR
ARG HRAKRT 13845, P2RK 4 (WY =D KT T
ARQT4LYN 1468, 2, KT =01 700
2AARRY D 1) A b B N e B L P A TaTs
AUNTARG ?(u. 1174014 70y DAY

V‘Q Ere Py

S

RV R NS

NEC 2
1AY O
J A
[SAERT I BV
Jr
TRIZR RS
AreoQ
BRI T
AN
,1"| 14
Jip 20
AT O
Ao
IR
M2 D
AT
CrEb 2
SFi> &
CEPIT
CF17
CFpYe
QLD
TRy
CERAN
CEpPaN
a1
e T
neT
neT
ne
neT
ney «»
nrT R
nOT ©
NnecT Q
neTIn
ncTIn
ler]'l
NCT14
neT A
ACT1A
neT1vy
re120
neT oA
NCT2A
f‘.r‘,]‘?‘/\
NCT?2A
anTa
ncT
NnrT
IR ARY
IR YA
Yy 2
My R
Y o R VAR
MO A
IERYA Na!
RN

N NN

LA N A N B A A
APR SO Y

AL S O E R
FART TSN T

R R EIRN
TEIN QW ROV AR

A L 10 awa G111y
R PRI BT

Eiotr 2 TLLREUA AL LES
B ROE AT RACK
jorMpaEAT LAY

A AR T

FEd )RTAm| Ry

ALL OO AR A
JHCTTRTEG QAPTNES
A (v E L RDY
FRAY2HC A FDOIMT A
MAD TP ] At

ERR I PRIMCET
iy 20 a0

-1 l.p}im»‘{‘./”‘[_;_
ADD2ITHRMARTIN

AR QR (1S
it AR ERERT

FEsl Aihr cark
FI-R20AQH] ALY

I IBFLETSOHARMS
AL sNAVENMPAIRT
FIROIALARFAYERTTF

FEROINDUIEENCT O,
MR Y MOHNT N T AP
AR TRUTAETELN

FRIgbh1IIRAY

e 3pe RSN
MARAINEWT e

EEW INNMCET TH
FAYL4nFRORHARMTVTL| K
NECL4RFFYTLF

e 1SpEnaCRR
JESTTRAL DY
ARR2HSORANTNL

ABDL ORI KR AR
FOL Y PETACUEY

LAY 2SI T TTI FTOINM
YAV JPFRVARMGV] LK
NEC 5S1ATER

JHR 28 TRERPTY
FRO27STIVER (CRIFX
AR TEATRETF| N
ML BORRAMTRUTI | F
ML IPRINSK TR

AR TKEVT
FFE 2FONDYVTLE
RIREUS NeSh YN A TSI W

FFRYIARPARCLRCKIIPIL
A KA AHCETE] D
ARPRIGRIPIFY
JHD L ANMAT) A
SRR TV 17 B A R 2 LN 0 N NS
FETY QAR AR A

W
|I1

inT




