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1. Introduction

Central bank notes, in particular large denomination bills, are considered to be an effective
instrument for black marketers to conceal illicit income thanks to their uninscribed nature, as
Rogoff (2016) presents many cases in detail. Beyond such a microeconomic consideration, however,
there seem to be several questions in regard to a macroeconomic relationship between central bank
notes and black market transactions. This paper empirically examines the Japanese economy in
the Sino-Japanese War (1937—-1945) and the Pacific War (1941-1945) during World War II, and
the postwar years of 1945 to 1949, which were part of the occupation period ending in 1952. During
the years 1937 to 1949, the Japanese economy was controlled by rationing and price controls. In
this period, large black markets developed because of extensive but ineffective price controls,3
while the Bank of Japan (BoJ) issued massive quantities of bank notes. Thus, this period is
potentially suitable for a careful study of the macroeconomic interdependence between central
bank note issuance and black markets.

We consider two macroeconomic phenomena observed during the period 1937 to 1949, both
of which were historically uncommon but seemingly unrelated to each other. As statistical
discrepancies in the national accounts demonstrate in Figure 1, aggregate expenditure exceeded
aggregate income in nominal terms by more than 5% of nominal gross national expenditure (GNE)
in this period. As also shown in Figure 1, however, Marshallian k, which is defined as the
outstanding BodJ notes divided by nominal GNE, started to deviate upward from its long-run
average of 10% in 1937, peaked at around 50% in 1945, and reverted quickly to 10% by 1949. This
paper presents a simple macroeconomic framework within which these two seemingly
disconnected phenomena—Ilarge-scale leakages of national income and strong aggregate demand
for Bod notes—can be explained in a consistent manner.

This paper first proves that a statistical discrepancy between nominal aggregate expenditure
and income serves as an exact measure of income leakages into black markets in the simultaneous

presence of black market prices and official prices. Given this theoretical interpretation, 6% to

3 While many papers, including Rockoff (1984) for the US and Williams (1945) for non-US
countries, point out that extensive price controls triggered the emergence of black markets, little
research has been done in terms of economy-wide interactions between the formal economy and
black markets.



30% of national income leaked out of the formal economy into black markets in the years 1937 to
1949. As a result of the massive income leakages into the black markets, those in the formal
economy, both public and private sectors, were subject to severe financial shortages in the sense
that net national savings fell short of net investment plus net exports.

In addition, this paper establishes a theoretical relationship between such income leakages
into black markets and aggregate demand for central bank notes. The circulation of Bod notes
helped the leaked income to return to the financially deficient formal economy, when Bod notes
were eventually held as an instrument for concealing illicit income by the black marketers. In the
last years of the war (1943 to 1945), more than 40% of the leaked income returned to the treasury
as massive seigniorage revenues thanks to strong money demand from the black markets, which
in turn mitigated substantially the price impact of the massive issuance of Bod notes. In this way,
largely positive statistical discrepancies can be interpreted as evidence for income leakages into
the black markets, while quite high Marshallian k can be elucidated as confirmation of strong
money demand from the black marketers, who in turn received the income leaking from the formal
economy.

This paper contributes to the literature on the measurement of the informal economy? by
presenting explicit theoretical foundations for such yardsticks. In the existing literature,
statistical discrepancies between nominal aggregate expenditure and income have been frequently
regarded as a proxy for the size of the underground economy (see O’Higgins (1989)).5> As Thomas
(1999), Tanzi (1999), and others argue, however, such statistical discrepancies do not necessarily
have theoretical justifications as a measure of the informal economy.6 This paper alternatively
presents a theoretically convincing case where a statistical discrepancy serves as an exact measure
of income leakages into black markets in the presence of price controls.

This paper also offers a theoretical framework in which aggregate demand for central bank

4 See Frey and Pommerehne (1982), Feige (1989), Schneider (2005), and Georgiou (2007) for a
survey of this field.

5 In the context of the Japanese national accounts, Mizoguchi and Nojima (1993) and Mizoguchi
(1996) make an informal statement that the presence of black markets was responsible for
largely positive statistical discrepancies in the postwar EPA national accounts (EPA, 1964).

6 In addition, econometric studies including Gartaganis and Goldberger (1955) and Adams and
Janosi (1966) point out that statistical discrepancies in peacetime periods reflect various kinds of
measurement errors.



notes is tightly linked with income leakages into black markets. Without any explicit theoretical
justification, several papers argue that monetary measures may serve as proxies for the scale of
black market transactions. For example, cash/deposit ratios are proposed by Cagan (1958),
Gutmann (1977), and Bhattacharyya (1990), while currency demand measured in terms of
Marshallian k is proposed by Feige (1989). The justification for these measures is frequently based
on a casual observation that black marketers hold central bank notes to conceal illicit income. This
paper instead demonstrates an upward deviation of Marshallian k from its long-run average as
exactly reflecting strong money demand from black markets, thereby overcoming the theoretical
drawbacks involved in preceding papers.

Finally, this paper presents a case in which high tension between efficiency and inequality
is induced by illegal transactions in a heavily regulated economy. Obviously, any resource
allocation through illegal transactions involves uneven wealth distribution to illicit dealers.
However, a role which was played potentially by transactions using BodJ notes and barter
transactions with the black marketers during the controlled-economy period may be interpreted
as a second-best response to heavy economic controls. According to our results, for example, the
outstanding assets, which were accumulated mainly in the form of BoJ notes during the war, and
durables and inventories after the war by the black marketers, reached close to the size of the
national economy by the late 1940s. Consequently, there emerged extremely unfair distribution of
wealth toward the black marketers, but illegal cash transactions and illicit barter transactions in
the black markets helped to reallocate those resources from the controlled economy to the post-
control economy, which finally took off after most economic controls were lifted in the early 1950s.

This paper is organized as follows. Section 2 offers a brief description of the price controls
that were imposed during and immediately after the war. Section 3 presents a theoretical
justification for the statistical discrepancy as an exact measure of income leakages into black
markets, and a theoretical framework in which aggregate demand for central bank notes is tightly
linked to income leakages into black markets. Section 4 interprets the Japanese national accounts
as well as the monetary statistics of the 1930s and 1940s using the framework presented in Section

3. Section 5 concludes the paper.



2. A brief history of the controlled economy in the years 1937 to 1949
2.1. The price controls during and immediately after the war”’

A fundamental problem faced by the Japanese economy during and immediately after World
War II was stagnant production. According to the EPA (1964), real gross national expenditure was
sluggish in the 1940s; in 1934-1936 constant prices, real GNE was 13.4 billion yen in 1930, and
22.1 billion in 1939, but only 20.1 billion in 1944, 10.9 in 1946, and 16.2 billion in 1950.8 Among
the possible factors responsible for the prolonged stagnant production in the 1940s, a shortage of
imported goods was the most crucial. In particular, production by munitions factories, which were
heavily dependent on imports of intermediate goods from the Allies, declined substantially because
of a series of economic blockades imposed by the Allies starting in the late 1930s. Even after the
war, the General Headquarters of the Allied Powers (the occupation army in Japan) imposed strict
restrictions on imports with exceptions for humanitarian purposes. It was after these import
restrictions were lifted for heavy oil in 1947 and for other commodities in 1948 that Japanese
production started to recover from serious economic stagnation.

Given such a serious shortage of materials and products, the government was forced to
prioritize the distribution of scarce resources; namely, to munitions industries during the war, and
to heavy industries including coal and steel during the postwar reconstruction. At the same time,
the government had to implement extensive price controls so that excess demand resulting from
wide-ranging rationing might not lead to rapidly rising prices.® For this purpose, the wartime
government legislated the Temporary Import/Export Grading Measures Law (TIEGML), the
Temporary Funds Adjustment Law (TFAL), and the Material Mobilization Plans (MMP) in 1937,
the Total National Mobilization Law (TNML) in 1938, and the Productive Capacity Expansion
Plans (PCEP) in 1939.

Initially under the TIEGML in 1937 and the TNML in 1938, and later by the Price Control
Order (PCO) enacted in 1939, the government set official prices at extremely low levels for most

final and intermediate goods. Both wages and housing rents were also heavily regulated by the

7 The description in this subsection is based on Nakamura (1974, 1983).
8 See column (1) in Table 5.

9 Nakamura (1983) describes in detail the legislation process of economic controls for the years
1937-1945.



PCO. Accordingly, especially in intermediate goods markets, producers had a strong incentive to
sell their own goods in black markets at higher prices and to retain illegal earnings off the books.
At the same time, because of strict rationing, producers were forced to purchase goods through
undercover dealings. Consequently, expensive intermediate goods obtained from black markets
increased production costs, but producers had to disclose sales of all intermediate and final goods
at the cheap official prices. Then, producers in official markets had to carry considerable losses,
for which they were often compensated by government subsidies such as the subsidies to offset
price differentials and the loss compensation. In addition, consumers had to purchase expensive
goods from black markets in the final years of the war.

The police force launched a crackdown on illegal transactions in late 1938, but from 1941, it
began weakening such control gradually, partly because of a shortage of officers and partly because
of the frequent involvement of military personnel in undercover transactions. According to Kikuchi
(1947) and Miwa (2015), as a consequence of ineffective material allocations under the MMP, some
munitions factories were rationed unnecessarily, and they disposed of their excess rations of goods
into illegal markets. In addition, Kikuchi (1947) documents that after munitions factories were
forced to achieve extremely demanding production targets imposed by the Munitions of War Act
in late 1943, they started to purchase a large amount of raw materials from illegal dealers. Nishida
(1994) also points out that munitions factories purchased consumption goods from illegal dealers
on behalf of their managers and employees in the period 1943-1945. In this way, munitions
factories emerged as both sellers and buyers in black markets in the final years of the war.

While there are few time-series data for black market prices during the wartime period,10
Morita (1963) presents the effective wholesale/retail price indexes that reflect both official and
black market transactions. The effective indexes, often called the Morita indexes, were compiled
by the Bod in the final years of the war and were employed in estimating nominal aggregate

expenditure initially by the USSBS (1946) and later by the EPA (1964).11 As reported in Table 1,

10 Mizoguchi (1995) reports the black-to-official market price ratios of several consumption goods
for the first quarter of 1944; for example, 7.45 for rice/wheat, 3.12 for vegetables, 4.73 for fish, 5.25
for meat, and 5.56 for seasonings.

11 As Morita (1963) explains, the effective wholesale price index was computed as the nominal
amount of transactions by drafts divided by the quantity of commodity transactions, while the
effective retail price index was computed as the nominal amount of transactions by cash divided
by the quantity of commodity transactions. While these effective price indexes (the Morita indexes)



the effective-to-official price ratio increased from 1.08 in 1940 to 1.45 in 1944 for wholesale prices,
and from 1.07 in 1940 to 1.93 in 1944 for retail prices.12

The extensive rationing and price controls were maintained even after the war. The PCO was
replaced by the Price Control Law in 1946, while the MMP was switched to the Material Supply
and Demand Planning Program in 1945, which was reformulated as the Priority Production
System in 1946. In the aftermath of the war, the government concentrated material and financial
resources in heavy industries, in particular coal and steel. As in the wartime period, the
government offered subsidies to offset price differentials for heavy industry products.

According to the Bank of Japan (1966), the black-to-official market price ratio was fairly high
for production goods; it was 7.2 in 1946, 5.3 in 1947, 2.9 in 1948, and 1.7 in 1949. The government
started to lift price controls as well as resource rationing from early 1949, when the Dodge Line,
which was proposed as a fiscal reconstruction plan by the General Headquarters, was implemented.

By the early 1950s, the black markets disappeared completely.

2.2. Government subsidies to offset price differentials

As mentioned above, during the wartime period, producers in munitions industries always
carried enormous losses as a result of their purchases of expensive intermediate goods in black
markets and their sales of cheap final goods in official markets. A substantial fraction of such
losses was compensated for by the subsidies and loss compensation from the government.
According to Nakamura (1974), for example, the Japan Coal Company was founded as a public
institution to control coal markets in 1939. The company purchased coal from all domestic mines
at cost prices and sold them to final users through private coal companies at official prices, which
were much cheaper than the cost prices. In 1944, the official price was about half of the cost price.

The corporate losses resulting from the extensive price controls were even larger for heavy

industries after the war. The losses were initially financed from the Reconstruction Finance Bank

were recognized as far from perfect measures among experts including even Yuzo Morita, there
was no alternative to the Morita index as a measure of wartime transaction prices.

12 Before most final and intermediate goods were regulated heavily by the PCO in 1939, the BodJ
official price indexes included not only regulated prices, but also unregulated ones. Thus, the Bod’s
official price indexes and the effective price indexes (the Morita indexes) were close to each other
under price controls in the late 1930s.



(RFB), which was backed by the Bod’s underwriting, and were later subsidized or compensated for
by the government. Miwa and Ramseyer (2004), employing the accounting data of Hokkaido
Colliery and Steamship Company, document that the official coal prices were updated extremely
slowly despite persistent galloping inflations, and they equaled only around 40% of the cost prices
in early 1948.

In this way, most losses resulting from such large price differentials were eventually covered
by the government subsidies and the loss compensation. Accordingly, these losses were transferred
from private companies to the government, which in turn financed these subsidies mainly by
letting the BodJ underwrite public bonds as described in the next subsection. The subsidies and
loss compensation paid to heavy industries accounted for 17.8%, 23.8%, and 30.2% of general
account expenditure in 1947, 1948, and 1949 respectively. By the order of the General
Headquarters, however, the government could not pay any subsidy or compensation for corporate

losses by the early 1950s.

2.3. Massive issues of BoJ notes during and immediately after the war

Let us briefly describe some institutional details of the large-scale money issuance developed
by the Bod during the wartime and postwar periods. Finance Minister Takahashi Korekiyo
initiated the large-scale money issuance by requesting the Bod to underwrite new issues of public
bonds directly and to issue in turn Bod notes to the government in November 1932. Even after the
assassination of Takahashi in 1936, the government continued the money issuance throughout
World War II.

The Bod’s underwriting was initially introduced not as a fiscal instrument for the
government but as a macroeconomic stimulus measure. While the Bod directly underwrote public
bonds during the years 1932-1936, it resold to the private banks more than 90% of what it
purchased directly from the government. That is, the BoJ withdrew most of the newly issued bank
notes from the economy. This implies that the government eventually financed its own deficit by
borrowing not from the Bod but from the private banks.13 As analyzed in detail by Shibamoto and

Shizume (2014), the above monetary policy together with suspension of the gold standard indeed

13 See Shima (1983).



worked effectively to stimulate the economy mainly through a marked depreciation of the yen.

However, the direct underwriting by the BoJ had been employed as a powerful fiscal tool
since the Sino-Japanese War began in 1937. Even after 1937, the Bod continued to resell most of
their direct purchases of public bonds to the private banks, but the private banks financed the
bond purchases from the Bod not with deposits from private savings, but with credit provided
directly by the Bod. This was equivalent to the government receiving credit from the Bod via the
private banks.14 After February 1942, the upper limit on the issue of Bod notes was determined
solely by the Minister of Finance.15

Even in the aftermath of the war, the BoJ kept underwriting public bonds directly from the
government. While the General Headquarters prohibited the Bod from underwriting long-term
public bonds in November 1945, the Bod was still allowed to underwrite short-term public bonds.
After the Public Finance Act was legislated in March 1947, the Bod could not underwrite any
public bonds in principle. However, the BoJ underwrote the short-term bonds issued by the
Reconstruction Finance Bank (RFB), which was founded as a public financial institution in
January 1947. The RFB was not classified as a governmental body, and the BoJ was able to
underwrite the RFB short-term bonds even under the Public Finance Act. By underwriting the
RFB bonds, the Bod issued bank notes to the value of 39.6 billion yen in 1947, and 37.2 billion yen
in 1948, which accounted for about 30% of the total issuance in those years. However, the RFB
was not allowed to issue any additional bonds from April 1949 under the direction of the General
Headquarters. In this way, the Bod developed large-scale direct underwriting of public and quasi-

public bonds from November 1932 to March 1949.

2.4. A possible macroeconomic interaction between the circulation of Bod notes and the black
markets: a descriptive explanation

2.4.1. Two channels by which the leaked income returned to the formal economy

14 The Bod provided funds to the private banks, which in turn put up the public bonds as collateral
at the Bod. Because the lending rate charged by the BoJ was lower than the yield on the long-term
public bonds, the private banks were willing to purchase the public bonds by receiving inexpensive
credit from the Bod.

15 Japan suspended the gold standard in December 1931, but the outstanding Bod notes had been
constrained by the amount of specie reserves up to January 1942.
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Before presenting a theoretical framework in Section 3, this subsection describes the income
transfers between the formal economy and the black markets during and after the war. One of the
most serious problems of the controlled economy was that the private agents in the formal economy
received sales and wages at cheap official prices, but made some payments at expensive black
market prices. Accordingly, private firms carried enormous losses, while consumers had an excess
of payments over revenues. However, the government could not impose taxes on financially
deficient private agents or issue public bonds to them in order to finance large-scale deficits
resulting from war expenditures, the reconstruction costs, and the subsidies for covering private
corporate losses. The flip side of such severe financial shortages experienced by the formal
economy was that the black marketers received the income leaking from the formal economy as
illegal margins resulting from purchases from the formal agents at cheap prices and sales to them
at expensive prices.

There were potentially two ways to return the hidden income from the black markets to the
formal economy. In the first channel, the private agents in the formal economy bartered directly
with the illegal dealers by exchanging inventories held by firms and durables held by households
for resources from the black marketers. For large-scale illegal transactions, the private agents in
the formal economy employed housing and land as a medium of exchange.1® The undercover
dealers in turn held inventories, durables, and immovable properties as store of value. Note that
the durables and inventories, which were produced previously and stored by the formal private
agents, were exchanged for the resources that were produced currently and obtained through
illegal transactions by the black marketers.

As the second channel, the Bod’s direct underwriting of public bonds served as the inevitable
fiscal instrument for the government, because (i) the government could not obtain any more
resources from the private agents suffering from the income leakage into the black markets, (ii)

the government as a legitimate body could not deal directly with the black marketers, but it could

16 When the PCO was enacted in 1939, house rents were heavily controlled, but the prices of
housing and land were beyond the scope of the Order. In 1939, newly built houses were targeted
by the price controls, but secondhand homes were not. Consequently, the owners of secondhand
homes had a strong incentive to sell their houses instead of renting them at cheap rents. According
to Ono (2007), old houses were traded actively as a type of speculation in black housing markets
during the years 1943 to 1944.
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deal with the Bod as another legitimate body, (iii) BoJ notes newly issued to the government
ultimately moved into the black markets because the total expenditure made by those in the formal
economy exceeded the total income received by them, and (iv) the black marketers in turn held
newly issued Bod notes to conceal illicit income by exploiting their uninscribed nature.l? In this
way, strong money demand from the black marketers, who received a part of the national income
leaking from the formal economy, created large seigniorage revenues for the financially deficient

government.

2.4.2. The circulation of Bod notes during and after the war

It is quite difficult to obtain precise information regarding how Bod notes circulated in the
black markets under the extensive price controls, but there was one precious occasion where Bod
notes, which had been handed over from one illegal dealer to another, came to light in the formal
economy. This occurred when the Bod forced the holders of Bod notes to exchange old bills for new
bills in February 1946.18 Their policy purpose was to identify the black market income as precisely
as possible and to impose capital levies on it of as much as 100%.19

According to the Ministry of Finance (1986), the amount of outstanding BodJ notes decreased
dramatically from 61.8 billion yen on February 18th, 1946 to 15.2 billion yen on March 12th
following the official announcement on February 16th. The Bod eventually collected 50.3 billion
yen in old bills, of which 9.0 billion yen were collected from the rural districts of Southern Kanto,
Tokai, and Kinki, while 8.1 billion yen were collected from the urban districts of Tokyo and Osaka.
These statistics indicate that illegal dealings were most active in the agricultural and commercial

sectors. After new bills began to circulate, the amount of outstanding Bod notes began rising again

17 Most of the public bonds were issued as uninscribed during and immediately after the war, but
their coupons and principals needed to be cashed at financial institutions where identification of
bond holders was required.

18 More precisely, the government officially announced the Emergency Financial Measure on the
evening of Saturday, February 16th. The measure included the following provisions. First, old bills
would cease being legal tender after March 2nd, Second, the deposits at financial institutions using
old bills could be made until March 7th (later revised to 9th). Third, withdrawals from deposits
using new bills were severely restricted.

19 In December 1945, the government suggested that the BoJ might collect old bills in exchange
for new bills. Surprised by the intention of the government and the Bod, major illegal dealers
rushed to trade any cash on hand for physical materials and food, and they in turn refused to sell
their inventories for old bills. Consequently, a substantial portion of the black markets disappeared
until the exchange for new bills was completed in March 1946.
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to 136.3 billion yen as of June 1947, and 230.5 billion yen as of June 1948. The majority of new
bills were held within the commercial sector rather than the agricultural sector. While the
Ministry of Finance (1986) suggests that a substantial proportion of new bills still continued to be
held by the illegal dealers, most of new bills were actually held for transaction purposes by those

in the formal economy as shown in Section 4.5.

3. A theoretical relationship between black markets and money demand under price controls
3.1. A simple model of possible effects of price controls on the national accounts

This subsection demonstrates that if official and black market prices exist simultaneously,
then a positive statistical discrepancy between aggregate expenditure and income in the national
accounts serves as an exact measure of income leakages into black markets. The historical
situation described in Section 2.1 may be simplified as follows. In corporate accounting, producers
disclose sales of all final and intermediate goods at official prices, while the purchases of
intermediate goods from underground dealings are recorded at black market prices. The margins
earned by selling to underground dealers are off the books. However, consumers purchase some
consumption goods from black markets.

Let us formalize below the possible effects of price controls on the national accounts. Here, it
is assumed that the purchases of goods are valued at transaction prices, and the sales of goods are
valued at official prices. The black market margins are not reported at all. Here, Fi)r?tr:r’ Pf?rTal ,
F?:t':r , and Pf?,:nm denote official and black market prices for intermediate and final goods
respectively. For intermediate goods, Vir::r and Vir?tn;r are traded in official and black markets. For

. om bm . . .
final goods, Vg and Vg are traded in each market. The transactions are summarized as

follows.

Official markets

Black markets

. omy 7 om bmy 7 bm
Intermediate goods I:)interVinter I:)interVinter
. om \ 7om bm \ 7bm
Final goods Peinar Vfira PrinatV final

. . . . . E
According to the above valuation rule, the nominal expenditure on all final goods Yn

computed as follows. Note that a variable with a lower subscript n denotes a nominal variable.

1s
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YnE = P Viras + Pfti);]nalvfki)rrgl
1
=P (Vfci)rr:;l +Vfli)r:r;l ) +( Pflljr:r;l - Pf?rTal )me W

final final

. . VA .
Nominal aggregate income, measured as value added Yn , 1s calculated as

YnVA _ Pir?trsr (V'om +V_bm 4 pom (Vf?:;| +Vfli)rTa| )_(Pom VAL Pbm V'bm )

inter |nter) final inter ¥ inter inter ¥ inter

= Pine (Vf(i):;xl +Vfti)nmal)_(Pbm — P )Vine

final inter inter ) inter

2

. .. b
Finally, the unreported margin in black markets Yn " corresponds to

anm =(Pbm _pom )Vfti)rr]r;l +(Pbm _pom )V bm

final — T final inter — Tinter ) Vinter - 3)
As equations (1) and (2) imply, aggregate expenditure increases by the additional cost of final

goods purchased from black markets, while aggregate income decreases by the additional cost of
intermediate goods procured from illegal transactions. Consequently, the statistical discrepancy
between aggregate expenditure and aggregate income SDn is exactly equal to the unreported
illegal margin.

SD, = YnE —Yr:/ A

= ( Pira = Pi )Vfti)rr:;l + ( Prer — Pt )Vlr?tr:r (4)

_ anm
In this way, a part of aggregate income leaks from formal markets into black markets, amounting
to a statistical discrepancy SDn, or the unreported margins earned by illegal dealers anm .

Given nominal aggregate expenditure and nominal aggregate income given by equations (1)

and (2), the GNE and GNI deflators are defined as follows.

om om bm bm om bm
PGNE . I:)final (Vfinal +Vfinal ) + ( I:)final - I:)final )Vfinal
Ve +Von
final final
5
o (5)
_ pom bm om final
- Pfinal + ( Pfinal o Pfinal )V om | \sbm
final + final

b b b
peN! _ Pf?:;l (Vf?:;l +Vfirr1nal ) _( Pintrsr - Plr?tr:r )Vintrgr
- Vem v
final ) final (6)
V m

_ pom bm om inter
- Pfinal - ( Pinter - Pinter )V om 4 \/ bm
final TV final

That is, P > P°" > PN holds. If PO =P =P and P =P™ =P  then the

final inter final inter



14

real share of black markets can be computed from these prices.

PGNE _ pGNI
Vi:tr:r +kai)rr1Tflz-1l _ pom 7
Vf(i)rrgl +kai)rT:-1| P ~1

Pom

3.2. Income leakages into black markets and aggregate demand for central bank notes

In this subsection, the argument presented in Section 3.1 is translated into a more realistic
setup of the national accounts. The following assumptions are made for this purpose. (i) An
economy is closed. (ii) Any expenditure is evaluated in terms of transaction prices, which reflect
both black market and official prices. (iii) Transaction prices of final goods increase by indirect
taxes, and decrease by subsidies. (iv) Even if durables held at home and inventories concealed at
factories are bartered illegally for resources from black marketers, any decline in inventories at
household and corporate sectors in a formal economy is not recorded in the national accounts. (v)
Nominal rents on public capital are zero.

Given a positive statistical discrepancy between aggregate expenditure and income

(SDmt > (), the saving—investment equality no longer holds in the national accounts. Let us start

from
Y5 =Cr +Co +R' (K —KF, + 5K, )+ R (K K&, +5KE,)

_VvVA VA
—Yn’t +SDn,t >Yn’t

, 8

where C:j . and Cne: , denote nominal private and government consumption in terms of
transaction prices, KtP and KtG designate real capital of both private and public sectors, and F’tI
and O signify transaction prices of investment goods and depreciation rates. Aggregate value
added at transaction prices (Yn\f tA ) decreases relative to aggregate expenditure at transaction prices
(Y,,) by a statistical discrepancy (SD, ).

Then, net national savings (the right side of the inequality below) are short of net investment
(the left side).

Ptl (Ktp - Kt:)"' Ptl (KtG - Kt(il ) >Yn\,/? _(Cant +Cr(13:t)_5ptl (Kt: + Kt(il)

That is, those in a formal economy, both private and public sectors, suffer from financial shortages.

As discussed in Section 2.4.1, private agents can cover such financial shortages by bartering
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durables and inventories for resources from black marketers, while a government can finance
fiscal deficits by seigniorage revenues by issuing central bank notes indirectly to illegal dealers.
Let us derive the budget constraints of private agents and a government in a formal economy.
First, private agents in a formal economy are subject to the following budget constraint:
Cro+R' (KX =Kf, +5K? )+(MF -M7 ) +(B,, -8B, ) ©
—RPR'KP, +W, L +iB, ,~T% +BT,, ’

where MF . T4

nt» Tnt»and BT~ denote demand for central bank notes from a formal economy, direct
taxes, and resources obtained from black markets by barter transactions, respectively. By
assumption (iii), both indirect taxes (Tni;d ) and subsidies (Sn’t) are reflected in transaction prices

W

n;t?»

of final goods. R’

nt? I,, and L, signify nominal rents on private capital, nominal wages,

nominal rates of interest, and labor supply. B . represents outstanding public bonds held by

n,t
private agents, excluding public bonds held by a central bank. By assumption (iv), any decline in
household and corporate inventories induced by barter transactions with illegal dealers is not
recorded in the national accounts.
Second, a government’s budget constraint is formulated as
Coi+R'(KE —KE +5KE )+S, +iB,,
=(Ta 4T+ (M, -M 3 )+ (B, —B,)

n,t-1

(10)

where M:’t designates aggregate money supply, and Mit ~M3

nt1 corresponds to seigniorage

revenues. By assumption (v), nominal rents on public capital are zero.

By assumption (iii), aggregate income at factor prices is equal to aggregate value added at
transaction prices minus net indirect taxes (indirect taxes net of subsidies, Tni;d —Smt ). Then,
aggregate (gross) income at factor prices is determined according to capital ( erj tF{' Kil) and labor
income (W, L,).

Yot (T =S, ) =R R'KE, +W, L, (11)
Either capital income or labor income improves with the help of subsidies from a government. Note
that the amount of aggregate income at factor prices is unchanged despite direct taxes, which
serve only as income transfers between a government and private agents within a formal economy.

Black marketers, however, allocate income leakages from a formal economy between adding

central bank notes to their portfolios (cash transactions) and providing resources through barter
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transactions with private agents in a formal economy.
B B
SD,, =(M?-M$,)+BT,,, (12)
where M IB stands for demand for central bank notes from black markets.

Putting together equations (8) to (12) leads to

(My =My )= (M7 =M =3D,, - BT,, (13)

n,t-1 n,t-1

)=M7 -M>
That is, aggregate money supply in excess of money demand from a formal economy (the left side
of equation (13)) is now absorbed by money demand from black markets ( Mﬁt -M f’H ), which in

turn comes from a part of income leakages into black markets (SDn)t -BT,; ).
As in Cagan (1956), normal money demand from a formal economy is specified as

proportional to nominal aggregate expenditure (Yn,t) under a unit income elasticity with small
negative impacts of nominal rates of interest it . That 1s, Marshallian k is decreasing in nominal

F
rates of interest; —ItE: m(it), where m'(it)< 0. Unless money demand is extremely interest
nt

F
sensitive in the neighborhood of zero nominal interest rates, then Mé can be approximated as

n,t

a fixed rate M. As reported in the last column of Table 2, the nominal rate of interest was indeed
above 3% in the years 1937 to 1949. Using this fact, equation (13) reduces to
(M3 =My )=m(Y5 =Y,

n,t—1 n,t-1

):MnB,t_MnB,t—l’ (14)
and it is further rearranged as

MS MS B _ B YE—YE '\/lS
(Y?_m}{vgm_m]:MxﬁMH_'MY;H ve M) ()
) n,t n,t

n,t-1

According to equation (15), Marshallian k deviates upward from its normal rate M to the

B_nqB

extent that money demand is strong from black markets (— L > 0), while nominal economic

E
nt

E_vE S
n,t-1 n,t-1

growth (n’tY—E) and previously high Marshallian k relative to m (T —m > 0) work jointly
n,t n,t—1

S

M
to reduce Marshallian k ( E’t ).

n,t

Note that the flow of funds differs considerably between the cases with and without black
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markets. In a standard model without black markets, the statistical discrepancy is always zero.
As shown in Figure 2-1, a government finances fiscal deficits by issuing both central bank notes
and public bonds to households. In this case, the new issue of central bank notes is absorbed
completely by household savings. However, once a part of aggregate income leaks from a formal
economy into black markets, not only households, but also black marketers hold central bank notes,
which are newly injected by a central bank’s direct underwriting. As shown in Figure 2-2, new
central bank notes are held by both those in a formal economy who expand transaction demand,

and those in black markets who are interested in concealing illicit income.

4. Interpretations of statistical discrepancies and Marshallian k in the years 1937 to 1949
4.1. On constructions of the national accounts

We interpret the wartime and postwar EPA national accounts and monetary statistics using
the theoretical frameworks presented in Section 3. The EPA (1964) compiled the annual national
accounts from 1930 to 1951 with 1934-1936 as the base years, but no data for 1945 were available
there.20 However, data on the value of outstanding BodJ notes and the wholesale/retail price
indexes (official price indexes) are available from the Bank of Japan (1966) without any missing
observations.

There are three issues to be addressed regarding the EPA national accounts. First, the
expenditure account was constructed using transaction prices recorded by the Morita index rather
than official prices.2! For example, the consumption expenditure series from several production—
side statistics were first valued item by item at the official prices. Then, these series were adjusted
by the effective retail price index (Morita index) explained in Section 2.1, which reflected both
official and black market prices. As shown in Table 1, the Morita indexes (the effective prices) and
the GNE deflator indeed behave similarly in relation to the official prices (the wholesale/retail
prices). In this way, the underestimation of expenses driven by cheaper official prices was corrected

to some extent by using the effective price indexes (Morita indexes) to measure transaction prices

20 Ohkawa et al. (1974) construct the Japanese national accounts for the years 1885-1940. Fukao
et al. (2015) present a more comprehensive version of the Japanese national accounts for the period
1874—2008. Jean-Pascal et al. (2016) present a brief history of the Japanese national accounts.

21 See Mizoguchi and Nojima (1993).
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in the expenditure account. For the postwar data, black market prices were surveyed directly by
the Bod and were considered explicitly in constructing the expenditure account.

Second, the EPA national accounts computed aggregate income independent of the
expenditure account. On the one hand, employee compensation was aggregated from several
surveys of the wages and the labor force. On the other hand, corporate income was aggregated
from corporate tax return data with due consideration to differences between business and
taxation accounting. In the taxation data, black market margins were unlikely to be included. Note
that the computation of corporate income differs entirely between the EPA national accounts and
the recent versions of the Japanese national accounts. In the latter accounts, corporate income is
never aggregated directly from corporate tax returns but instead is computed as a residual by
subtracting the estimated employee compensation from aggregate value added.22

Third, while the Japanese government and private corporations conducted military and
economic activities in overseas territories during the wartime period, the domestic (interior)
economy was almost completely separated from the economies of the overseas territories in terms
of income transfers. As documented in detail by Hara (1976), under the strict capital controls
coupled with the fixed exchange rate system, the income transfers to/from the overseas territories
were constrained tightly. The relative size of the net income transfers was much less than one
percent of nominal GNE during the wartime period. Most overseas military and industrial
activities were financed within each territory through the bank notes that were issued by the
reserve/central banks in the occupied territories.23 Accordingly, the level of aggregate income in
the domestic economy was influenced only slightly by the scale and scope of the economic activity

in the overseas territories.

22 According to Yamamoto (2011), France, England, Finland, Germany, Norway, and Spain follow
the same method used currently by the Japanese government. In Canada, the US, and Australia,
however, corporate income is aggregated from corporate accounting data together with corporate
tax return data. Fujiwara and Ogawa (2016) compute aggregate corporate income from tax return
data for the recent Japanese economy.

23 Hattori and Oguro (2016) estimate the amount of seigniorage revenues generated from direct
underwriting of Japanese public debts by both the central banks in the colonial territories and the
reserve banks in the occupied territories. Saito (2017) analyzes in detail how the war expenditures
in the Japanese occupied territories were financed through the colonial central banks and the local
reserve banks during the Pacific War.
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4.2. Approximation of nominal GNE and minimum statistical discrepancy in 1945

As mentioned above, the EPA (1964) failed to report any statistics for 1945. Here, both
nominal GNE and a minimum value of the statistical discrepancy are approximated for 1945 in a
rather heroic manner. First, the nominal GNE of 1945 is approximated as follows.24¢ The ratio
between the 1944 and 1945 values of real GDP is obtained from Mizoguchi and Nojima (1993); that
is, 7.4 trillion yen in 1944 versus 5.6 trillion yen in 1945 (1955 constant prices). Then, the 1945

value of real GNE is computed as 15.3 billion yen given that the EPA (1964) reports its 1944 value

as 20.1 billion yen in 1934-1936 constant prices (20.1x%). The GNE deflator is chosen as 7.5
7.

PGNE 1 PGNE PGNE GNE
such that 4 __| 4 | 1946 | cap hold under the assumption that the GNE deflator (R )
\WPI 2 PWPI PWPI
1945 1944 1946

and the wholesale price index ( |thPI ) moved smoothly between the years 1944 and 1946. Thus, the
1945 value of nominal GNE is approximated as 114.5 billion yen by the product of the above
computed real GNE and GNE deflator (15.3x7.5).

Second, the minimum value of the statistical discrepancy is obtained for 1945 from equations
(13) and (14).
-MB

n,1944

-M?B

n,1945

—MS3

n,1944

SDn,1945 2 (M ;

n,1945

) —-m (YnI,E1945 _Ynl,El 944 )
That is, the minimum value of the statistical discrepancy is determined using the value of
additional money demand from the black markets. From 1944 to 1945, aggregate money supply
expanded by 37.7 billion yen from 17.7 billion yen to 55.4 billion yen, while as estimated above,

nominal GNE increased by 40.0 billion yen from 74.5 billion yen to 114.5 billion yen. Given that

M is set at 10%, the statistical discrepancy SD is computed as at least 33.7 billion yen or

n,1945

29.4% of nominal GNE as follows: 37.7—0.1x40.0.

4.3. Largely positive statistical discrepancies
Let us first examine the relative magnitude of the statistical discrepancies of the EPA
national accounts. All nominal macroeconomic variables are expressed below in terms of their ratio

to nominal GNE. As shown in Figure 3, the sum of net investment and net exports, computed from

24 Yasushi Iwamoto proposed the method by which the 1945 value of nominal GNE is computed.
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the expenditure account, exceeded net national savings, calculated from the income account in the
years 1937 to 1949. Consequently, there emerged largely positive statistical discrepancies of more
than 5% of nominal GNE in these years. Before 1937 and after 1949, however, net investment plus
net exports was close to net savings, and the statistical discrepancy was close to zero. In this way,
the national accounts recorded large-scale income leakages into the black markets in the period in
which the Japanese economy had been subject to extensive price controls.

During the wartime period, the discrepancy ratio peaked temporarily at 11.8% in 1938, and
it declined gradually to 6.4% in 1941. Then, the ratio increased again gradually to 10.9% in 1944.
Given the minimum value of the statistical discrepancy estimated in Section 4.2, the ratio reached
at least 29.4% in 1945. That is, at least one third of the national income leaked into black markets
just before and after the war’s end (August, 1945).

Such wartime movements in the discrepancy ratio can be interpreted broadly as reflecting
several institutional aspects of black market activities. The ratio was high immediately after the
government controls were implemented in 1937. One possible reason for this immediate increase
was that ineffective rationing helped to create black markets from the very beginning of rationings
and price controls.2> From late 1938, stronger surveillance on illegal transactions by the police
contributed to a decline in the ratio. However, the ratio began to increase again from 1941 partly
because of a reduction in the size of the police force, and partly because of heavier involvement of
military personnel and munitions factories in undercover dealings. Most black market
transactions occurred in the last years of the war and immediately after the war; in particular, a
substantial portion of the national income leaked into the black markets in 1945.

Viewed differently, the wartime pattern of the relative statistical discrepancies was driven
by the fact that the revision of official prices lagged substantially behind changes in black market
prices during the war. Equation (4) implies that statistical discrepancies widen when official prices

(Pom

final

and PST) are well below black market prices (Pgn, and Prm ). According to Table 2, the

inter

wholesale/retail price indexes as a proxy for the official prices tended to be low relative to the GNE

25 Miwa (2015) reports the cases of inefficient rationing, which was induced by the Material
Mobilization Plans. According to USSBS (1947), the Japanese government was never able to
establish an efficient over-all control of rationing and prices, and to crack down effectively on
illegal transactions in comparison with the U.S. Office of Price Administration.
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deflators, which partly reflected the black market prices from 1937 to 1945. For example, the retail
price index was 103% of the GNE deflator in 1937 but was only 41% in 1945.

In the postwar period, on the other hand, the statistical discrepancy ratio was quite high or
19.4% in 1946, after which it gradually decreased but still remained high. The ratio was 14.6% in
1947 and 13.3% in 1948. For the years 1946 to 1948, the official prices still failed to catch up with
the black market prices. As shown in Table 2, for example, the retail price index was only 43% of
the GNE deflator in 1946, 47% in 1947, and 78% in 1948. In 1949, the discrepancy ratio of 5.9%
was not negligible, but not high compared with previous years. By the early 1950s, the government
had removed most economic controls, and the black markets consequently disappeared. According
to Table 2, the wholesale/retail price indexes were quite close to the GNE deflator in 1950.

Figure 4 depicts the relative magnitude of the financial surpluses, defined as net savings
minus net investment, by the public and private sectors separately. A sharp contrast in financial
surpluses between the wartime and the postwar periods is observed in this figure. During the war,
on the one hand, the private sector had financial surpluses thanks mainly to forced savings and
subsidies from the government, while the public sector had enormous financial deficits because of
low tax revenues and large-scale fiscal expenditures including subsidies to the private sector. In
the aftermath, on the other hand, the public sector generated financial surpluses except in 1946
thanks mainly to improving tax revenues, while the private sector carried large financial deficits
despite subsidies from the government. Throughout the two periods, however, the continuation of
largely positive statistical discrepancies implies that a financial surplus of one sector could not

cover a financial deficit of the other.

4.4. GNE and GNI deflators and official prices

Let us next examine the behavior of the GNE and GNI deflators together with the official
prices that were recorded in the wholesale/retail price indexes. All deflators and price indexes were
standardized using the base years 1934-1936. As equations (5) and (6) imply, the official prices
should be between the GNE and GNI deflators. As shown in Table 2 and Figure 5, however, the
official prices were between both deflators only in 1939. For both the wholesale and retail prices,

the official prices were above the GNE deflators in 1937 and 1938, and below the GNI deflators for
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the years 1940-1949.

There are three possible reasons for the deviation of the two deflators from the theoretical
prediction. First, the two deflators and the official price indexes differed substantially in the
coverages and weights of the commodity baskets in particular for the wartime data. As mentioned
in Section 2.1, the two deflators were based on the Morita indexes, which were constructed in quite
an ad hoc manner without taking any simple or weighted average of commodity baskets. However,
the official price indexes were computed as a simple average of official prices for a certain
commodity basket.

Second, the Morita indexes might have failed to capture precise information about black
market prices, and those prices were inferred to be too low from the indexes. According to
equations (5) and (6), the GNE deflator is underestimated if the black market prices of final goods
( Pf?,:';, ) are too low, while the GNI deflator is overestimated if the black market prices of
intermediate goods ( R:{Er) are too low.

Third, the GNI deflator was estimated to be too high for the following reason. The real share

bm
inter

Vom +V bm

final final

of intermediate goods procured from black markets ( ) would have been

underestimated if firms had been reluctant to report transactions with illegal dealers in filing

bm
inter

Vom +V bm

final final

corporate tax returns. According to equation (6), the GNI deflator is too high if 1s too

low. Given the last two reasons, the statistical discrepancies reported by the EPA (1964) offer a
lower bound for the size of the income leakages into the black markets.
In the light of the above inconsistency between the GNE/GNI deflators and the official price

indexes (wholesale/retail price indexes), equation (7) cannot be employed for deriving the real

bm bm
share of black markets (H ). Thus, the share is approximated under the assumption that
Viinal +Vfinal
PGNE + PGNI Pbm
P ~ — The black-to-official market price ratios (——) are available from the Bank of

Japan (1966) for the postwar period between 1946 and 1951.

As reported in Table 3, the real share of black markets ranged between 2.4% and 8.7% in the
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years 1946 to 1950. Given that the black-to-official market price ratio is close to one, the ratio of
29.1% in 1951 is meaningless. As mentioned above, the EPA national accounts are likely to
underestimate the scale of the income leakage into the black markets. Thus, the real share of the

black markets reported in Table 3 should be interpreted as its lower bound.

4.5. Marshallian k and money demand from the black markets
4.5.1. Marshallian k deviating from its long-run average

As pointed out in the introduction, Marshallian k, defined as the outstanding Bod notes over
nominal GNE, started to deviate from its long-run average of 10% in 1937, peaking at around 50%
in 1945 and reverting quickly to 10% by 1949 (see Figure 1). More concretely, in the years 1937 to
1945, the outstanding Bod notes on issue increased by a factor of 24.1 times, while nominal GNE
increased by only 4.9 times. Accordingly, Marshallian k rose from 9.8% to 48.4%. In the years 1945
to 1949, however, nominal GNE increased by 29.5 times, whereas the outstanding BodJ notes on
issue increased by only 6.4 times. As a result, Marshallian k decreased from 48.4% to 10.5%.

As discussed descriptively in Section 2.4 and analytically in Section 3.2, there is a possibility
that the national income leaking out of the formal economy created strong demand for Bod notes
from the black marketers who received the leaked income. In other words, the circulation of Bod
notes encourage the leaked income to flow back to the treasury as large seigniorage revenues.
Then, this strong money demand from the black markets caused an upward deviation of
Marshallian k from its long-run average.

As emphasized above, the national income continued to leak out of the formal economy into
the black markets throughout the controlled period 1937-1949. However, Marshallian k deviated
substantially from its long-run average of 10% during the war but reverted quickly to 10% in its
aftermath. It follows that the black marketers made a considerable investment in Bod notes in the
former period 1937-1945, but they shifted their portfolios from Bod notes to physical assets in the
latter period 1945-1949. We next examine this possibility quantitatively.

Equation (14) allows us to allocate an increment in aggregate money supply (M ns’t - M:’t_l)
between additional money demand from the formal economy (|\/|nF’t — MHF’H) and from the black

markets(MrEt—MB

1) The former demand was driven mainly by transactions, and it is assumed
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to be proportional to nominal GNE at the constant of M. Then, MnF’ —M F

n,t—

, 1s replaced by
m(Yni —Yni_] ) , where M is assumed to be 0.1 as the long-run average of Marshallian k.

Table 4 reports the magnitude (relative to nominal GNE) of additional money demand from
the formal economy (column (a)) and from the black markets (column (b)). Additional money
demand from the formal economy hovered at around 1.5% of nominal GNE up to 1944, but it
expanded with nominal GNE after the war; it was 7.6% of nominal GNE in 1946, 6.4% in 1947,
and 5.1% in 1948. However, additional demand from the black markets was high in the final years
of the war; it was 3.4% in 1943, 8.6% in 1944, and 29.4% in 1945. However, it was only in 1947
that the black marketers expanded their money holding during the postwar period. The negative
number reported in year 1949 (-2.1%) suggests that the black marketers reduced their cash
holdings at the very end of the controlled-economy period. While large quantities of Bod notes were
issued even after the war, the new notes were held for transaction purposes by those in the formal
economy and no longer as a financial instrument by those in the black markets.

According to equation (15), strong additional demand for BoJ notes from the black markets
contributed to the upward deviation of Marshallian k. During the war, particularly in 1943, 1944,

and 1945, stronger money demand from the black markets indeed made Marshallian k increase

above its long-run average of 10%. After the war, however, this strong demand disappeared except

Yn'i ~YF~

—En’H) and previously high

n,t

in 1947. Instead, high nominal economic growth (measured in

S

M
Marshallian k ( E’H —m > 0) contributed jointly to a steep decline in Marshallian k.

n,t-1

4.5.2. Black marketers’ portfolios during and after the war

The above findings imply that after the war, the black marketers allocated more of their
portfolios to physical assets—such as durables, inventories, and even old houses obtained through
barter transactions—than to BoJ notes received through cash transactions. Equation (13) allows
us to separate an investment in such physical assets (BT ) from an investment in BoJ notes
(M, =M ). Then, it is possible to examine the extent to which the leaked income, measured as

the statistical discrepancy (SDM), returned to the formal economy through cash transactions in
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the black markets by
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As shown in Figure 6, less than one fourth of the leaked income flew back to the formal
economy (more precisely to the treasury) in the years 1937 to 1942. By issuing Bod notes to the
black markets, however, the government refinanced 37.6% of the leaked income in 1943, and 78.8%
in 1944 respectively. Given that additional money demand from the black markets amounted to
29.4% of nominal GNE in 1945,26 quite a large portion of the leaked income was expected to return
to the formal economy through illicit cash transactions. After the war, however, the black
marketers did not add Bod notes to their portfolios except in 1947. In 1949, they even disposed of
cash on hand, equivalent to 35.5% of the leaked income, thereby switching their portfolios
completely to physical assets.

A major reason for this shift from Bod notes to physical assets after the war is that the black
marketers were extremely reluctant to hold Bod notes in response to the postwar galloping
inflations.2” In terms of the GNE deflator, the annual inflation rate ranged between 10% and 20%
during the war, but it jumped to 103% in 1945, 483% in 1946, 150% in 1947, and 75% in 1948. In
turn, the reluctance of the black marketers to hold Bod notes reduced aggregate money demand,
thereby further increasing the high inflation rates.

Table 5 reports the portfolios held by the black marketers in real terms. It computes real

1 t
money balances in column (4) (—g¢ z (ij —MﬁH)), real physical assets in column (6)

t r=1937

BT

t
( Z PT;’ET), total wealth in column (7), and the ratio of real money balances to total wealth in
r=1937 7

column (8). Here, a nominal value is converted to a real value by the GNE deflator (RGNE) with
1934-1936 as the base years. Because of the absence of data, the black marketers were assumed
to add no physical assets to their portfolio in 1945. In addition, real physical assets held by the

black marketers were assumed not to be depreciated over time.

26 As described in Section 4.2, additional money demand from the black markets is equivalent to
the minimum value of the statistical discrepancy by construction.

27 In addition, the black marketer’s shift from Bod notes to physical assets might have been driven
by the intention to switch from old bills to new bills, which was hinted at by the government in
late 1945, as described in Section 2.4.2.
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What is surprising is that real money balances increased to 5.9 billion yen in 1945 but
declined almost to zero in 1949. However, real physical assets grew continuously from 13.9 billion
yen in 1946 to 18.3 billion yen in 1949 even after the war. Accordingly, the ratio of Bod notes to
total wealth peaked at 33.1% in 1945 and declined to zero in 1949. The black marketers
accumulated wealth rapidly including Bod notes during the war; however, they dramatically
shifted their holdings away from Bod notes to physical assets immediately after the war.

The total wealth held by the black marketers, reported in column (7) in Table 5, almost
equaled the real size of the national economy (real GNE) by the end of the war and continued to
grow until the controlled economy ended in the early 1950s. For example, the total wealth of the
black marketers was equal to 72.5% of real GNE in 1944, and 126.8% in 1949. These findings
suggest that the black market transactions helped to transfer physical resources such as durables,
inventories, and housing assets from the wartime activities and even from postwar reconstructions
to the post-control economy, which finally began to grow after the economic controls imposed by
the government and the import restrictions by the General Headquarters were all lifted by the

early 1950s.28

5. Conclusion

This paper provides two important lessons. First, the circulation of central bank notes is
closely related to the emergence of black market transactions, but there is by no means a one-to-
one correspondence between the two. In the heavily controlled Japanese economy from 1937 to
1949, a substantial portion of the national income leaked out of the formal economy and into the
black markets, and the black marketers accumulated enormous amounts of wealth throughout the
period. However, Bod notes were a major financial instrument among the black marketers only in
the final years of the war. While large quantities of BodJ notes were issued even after the war, the
new notes were held for transaction purposes by those in the formal economy, not as a financial

instrument by those in the black markets, who made a dramatic shift from Bod notes to physical

28 As reported in Mizoguchi and Nojima (1993), real GDP peaked at 7.7 trillion yen (1955 constant
prices) in 1942 during the war, while it exceeded 7 trillion yen in 1952 and reached 8.3 trillion yen
in 1955.
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assets in their portfolios. In the postwar period, declining money demand from the black markets
contributed to the acceleration of inflations.

Second, high tension between efficiency and inequality is brought by illegal transactions in
an inefficient economy, which is first pointed out by Leff (1964).29 Given a heavily controlled
economy such as the wartime and postwar Japanese economy, illegal transactions may be
interpreted as a second-best response to heavy economic controls. In the final years of the war, for
example, illegal cash transactions helped to return the leaked income to the financially deficient
treasury in the form of large seigniorage revenues. After the war, however, illegal barter
transactions helped physical resources such as durables and inventories to escape from inefficient
uses in the controlled economy into efficient uses in the post-control market economy, which finally
began to grow after most economic controls were lifted in the early 1950s.

What is obvious here is that any resource allocation through illegal transactions, either cash
or barter, cannot be considered unconditionally as a fair allocation device. Only after a government
confiscates financial and physical resources accumulated in black markets, and redistributes them
equally among those in the formal economy, can illegal transactions in a controlled economy be
justified in the long run. In this light, the Emergency Financial Measure announced by the
Japanese government in February 1946, which included forcing the deposit of old Bod bills and
imposing extremely high capital levies on frozen deposits as explained in Section 2.4.2, may be
interpreted as one example of such an efficient—as well as fair—policy scheme. Following the
introduction of this measure, however, concealed cash assets were confiscated by the government,
but illicit physical assets were still held among the black marketers. Thus, the above measure
remained imperfect given that the black marketers shifted their portfolio holdings from Bod notes

to physical assets after the war.

29 Leff (1964) presents a case in which bureaucratic corruption, often involving illegal transactions,
may make a military-oriented government business-friendlier, but created vested interests among
those in a ruling class, whose elimination requires a new center of power outside the bureaucracy.
Interpreting the Japanese experience along Leff (1964), the wartime and postwar black market
transactions helped to reallocate at least partially scarce resources from military purposes to
civilian purposes, whereas their adverse effects were eliminated, though not entirely, by the
postwar democratization promoted by the new government and the occupation forces.
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Table 1: Comparison with the Morita index
(standardized as of 1936)

Bo.J Morita incex EFPA
official prica (3) effective  |(4) effective retal| (o) e g
wholesale price price
lative relative relative
(1) whalezal i e
whalesale | (2] retail o (1) 0 (2) o (1)
1536 1000 1000 1000 i 1.00 1000 1.00 1000 1.00
1637 1214 1094 1185 i 058 108 6 055 1058 087
1538 1281 1253 1257 i 058 1203 056 11713 sz
1535 141 5 1404 1454 i 103 1348 056 144 2 102
1540 1684 1631 1707 i 108 1750 1.07 1837 116
1541 1657 1650 1842 i 1.09 204 1 124 2067 122
1642 1846 1698 2355 i 128 265 6 156 2810 136
1543 1875 1802 2665 i 135 MNea 173 281 3 148
1544 2238 2m 7 3250 145 3590.0 183 3858 158

Sources: Bank of Japan (1966), and EPA (1964).

Table 2: Deflators, price indexes, and official discount rates
(1934-1936 as base years)

wholesale price index | retail price index (relstive official
GME deflatar| GMI deflatar| (relative to GME deflator to GME deflator in a discount

in pErentheses) mare ntheses) rate
1930 1.03 1.02 085 (B6%) 1.0 (2E%) 5 4%
1931 080 089 075 (E3%) 085 (2E%) 5 4%
1932 0.93 0.95 083 (Ea%) 085 (96%) 5.3%
1933 .55 1.0 095 (97%) 095 (97%) 4 0,
1934 057 0. 5F 097 {1 00%) 097 (100%) 3.7%
1935 1.0 1.03 095 (98%) 095 (98%) 3.7%
1936 1.04 1.07 1.04 (1 00%) 1.04 (100%) 3.4%
1937 110 1.03 126 (114%) 114 (103%) 3.3%
1938 122 1.08 1.33 (108%) 1.30 (107%) 3.3%
1939 1 50 1.35 147 (2E%) 1 46 (a7%) 3.3%
1540 1.3 177 1 64 (EE%) 170 (Eam) 3.3%
1 544 215 2 0 176 (B2%) 172 (B0%) 5.3%
1642 2 1 2.38 1 .91 (73%) 177 (AE%) 3.3%
1943 3.03 2 76 205 (GE%) 187 (G2%) 3.3%
1944 3.70 3.30 232 (63%) 210 (57%) 3.3%
1945 [ 350 (47%) 3.08 (41%)|  33%
1946 4370 3524 1627 (37%) 1893 (43%) 3.4%
1647 109 40 53 .44 4815 (44%) £ .50 (47%) 3.7%
1948 191 40 165 985 12780 (G7%) 149 50 (785 4 54
1949 23330 219 48 208 80 (Eo%) 243 40 (104%) 1%
15850 24300 241 83 246 B0 (102%) 23810 (mE%) EA%
1551 295 30 28683 342 50 {116%) 308 50 {105%) 5.3%

Sources: Bank of Japan (1966), and EPA (1964).
Note (1): The computation of the 1945 GNE deflator is described in Section 4.2.
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Table 3: Real share of black markets for the postwar period

black—ta— real black
. . frarket
official ratio

share
19465 T2 a5%
1947 53 aT%
1948 25 TEY
1945 17 a8.7%
1850 12 24
15951 11 201 %

Sources: Bank of Japan (1966).
Note (1): The real share is computed according to equation (7) under the assumption described in
Section 4.4.

Table 4: Marshallian k and money demand from the black markets

) . ; addi‘ﬂ;nal n.10r|1e(§/NE (c) nominal

. change in emand/nomina

Marshallian k Marshallian k [(a) from formal |(b) from black GNliEniz(Wth

economy markets

1937 9.8% —0.6% 2.4% -0.5% 24.0%
1938 10.3% 0.4% 1.3% 0.4% 12.5%
1939 11.1% 0.8% 1.9% 0.9% 19.0%
1940 12.1% 1.0% 1.6% 1.2% 16.0%
1941 13.3% 1.2% 1.2% 1.5% 12.2%
1942 13.1% -0.2% 1.7% 0.4% 17.4%
1943 16.1% 2.9% 1.5% 3.4% 14.8%
1944 23.8% 1.7% 1.4% 8.6% 14.3%
1945 48.4% 24.6% 3.5% 29.4% 34.9%
1946 19.7% —28.8% 7.6% 0.4% 75.9%
1947 16.7% -2.9% 6.4% 3.2% 63.7%
1948 13.3% -3.4% 51% 0.0% 50.9%
1949 10.5% -2.8% 2.1% -2.1% 21.1%

Sources: Bank of Japan (1966), and EPA (1964).

Notes (1): Marshallian k is defined as the outstanding BodJ notes over nominal GNE.

(2): Additional money demand from the formal economy (normal transaction demand) is computed by
0.1(Y, = Yo,

n,t-1

) in equation (15).
(3): Additional money demand from the black markets (M nB, —M nEf +;) s calculated by equation (14)

with m=0.1.
E E
Yn,t _Yn,t—l
E
nt

(4): The nominal GNE growth index is defined as in equation (15).



Table 5: Black marketers’ portfolios
(unit: million yen, 1934-1936 constant prices)

34

" . (8} share of
( . (2) additional [4) real (5,) |ncrerl'nent (&) real [7) outstanding black market mMoneEy
2) statiztical | galalal=1" in phyveical , Ith freal, (446D, and th lati

1) real GME | discrepancy | demand from reney aszets in physical w=a nArea »andthe | relatve to

(reall black et balances in black et azzets in ratio relative to real GNE | black market

rea a(iorr::al? * |black marksts | 0" (rr::lg =% |black markets [Fmm wealth (real,

4/

1837 21,300 1,450 124 112 1,562 1,662 1,450 G8% —7 8%
15938 " 21,958 2,580 114 -a 2,486 4,058 4,050 18.4% —0.2%
1535 r 22,053 2209 205 190 2mz 6,070 6,261 28.4% a30%
1540 r 20,628 1,538 446 394 1,254 7,364 7,758 376% 51%
154 r 20,884 1,340 G651 653 1,037 8,402 9,054 43 4% T2%
1842 r 20335 1,869 222 G623 1,784 10185 10,808 21 8% 5 8%
1543 r 21,063 1,808 2173 1,264 1,152 11,377 12,631 G0.0% 9.9%
1544 r 20135 2200 6412 2760 467 11,844 14,604 T25% 18.9%
1545 r 15,282 4,453 33,658 5,855 11,844 17,6558 116.0% 331%
1546 : 10,870 2105 1,904 1,048 2,062 13,806 14,954 1376% T.0%
1547 11,965 1,746 42,344 B0g 1,358 15,265 16,071 1343% 5.0%
1948 r 13,524 1,850 38 463 1,847 17112 17575 126 2% 2 6%
1545 I 14,471 B57 -71 068 7a 1162 18,274 18,348 126 8% 0.4%

Sources: Bank of Japan (1966), and EPA (1964).
Notes (1): The computation of real GNE and the minimum statistical discrepancy for 1945 is described in

Section 4.2.
(2): It is assumed that the black marketers did not add any physical assets to their portfolios in 1945.

Column (2) is the nominal statistical discrepancy over the GNE deflator.

Column (3): Additional money demand from the black markets is computed using equation (14), or

MnEft—MB

nt-1 =

(M2,

—MS$

n,t-1

)= 0.1(Y5 =Y )-

Column (4): Real money balances are computed by

Column (5): Real barter transactions between formal and black markets are computed using equations (13)

1 t
WFIEN(M&T - M::r—l)'
and (14), or
BT, SDy —[(Ms=M3 ) =01(Y5 =Y )]
P(GN;E = P(GNE .

Column (6): The accumulation of real barter transactions is computed by Z

Column (7) is the sum of columns (4) and (6).
Column (8) is the ratio of (4) to (7).

r=1937 ' ¢

L BT,

GNE *
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Figure 1: Relative statistical discrepancy and Marshalliank
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Sources: Bank of Japan (1966), and EPA (1964).

Notes (1) Marshallian k is defined as the outstanding BodJ notes over nominal GNE.

(2) The statistical discrepancy is defined as the difference between nominal aggregate expenditure and income.

(3): The computation of nominal GNE and the minimum statistical discrepancy for 1945 is described in Section
4.2.
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Figure 2-1: Money issuance in a standard model
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Figure 3: Net investment, net national saving, and statistical discrepancy
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Sources: Bank of Japan (1966), and EPA (1964).

Notes (1): The computation of nominal GNE and the minimum statistical discrepancy for 1945 is described in
Section 4.2.

(2) Net investment is defined as the sum of net investment and current account balances, while net savings are
defined as gross savings net of depreciation.



38

Figure 4: Relative financial surplus in private and public sectors
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Sources: Bank of Japan (1966), and EPA (1964).

Notes (1): The private financial surplus is defined as (i) private net savings, minus (ii) private net investment
including inventories and housing, minus (iii) current account balances.

(2): The public financial surplus is defined as (iv) public net savings, minus (v) public net investment including
inventories.



39

Figure 5: A comparisonamong GNE deflator, GNP deflator,
and wholesale price index in logarithm (base years: 1934-1936)

-
——-

“-__ pp— . -——
1930 1833 1934 1935 1836 1837 1938 1939 1540 1841 1842 1843 1844 1945 1846 1847 1948 1845 15850 1951

GMNE deflaior == === GNI deflator

wholesale price index

Sources: Bank of Japan (1966), and EPA (1964).
Note (1): The GNE and GNI deflators are computed using equations (5) and (6).
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Figure 6: Financial shortages financed

by issuing the BoJ notes to black markets
(additional demand for the Bol notes from black markets/statistical discrepancy )
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Sources: Bank of Japan (1966), and EPA (1964).
Note (1): The coverage of income leakages by issuing Bod notes to the black markets is computed using equations
(13) and (14), or

Mr?,t - MnB,t—l _
SD
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