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I. INTRODUCTION

Financial liberalization has been a controversial iSsagthere is little empirical support for positive
effects on growth in savings, investment, or GDP. Bandiathathers (2000) show, in a sample of
eight developing countries, that financial liberalizatismot associated with an increase in savings.
Jayaratne and Strahan (1996) find that deregulation ofsitatter bank branches in the United States
did not increase the volume of bank lending. Sancak (20083 fammilarly little effects in Turkey.

Yet, these findings are not inconsistent with theory. Ingdésebretical predictions are mixed and
thus it seems unwise to evaluate the success of a finan@ahlibation based on its effect on growth
in savings, investment, and GDP. In McKinnon (1973) and S{i#v3), the removal of interest rate
ceilings were imagined to generate higher interest ratasljihg to higher savings and investments.
But theoretically, the relative size of income and substtueffects from higher interest rates are
ambiguous. Likewise, better insurance against futuresreskild bring higher growth as this enables
entrepreneurs to seek higher-risk, higher-return prej@bstfeld, 1994). But, better insurance
arrangements may decrease the need for savings for pr@tanytimotives (Devereux and Smith,
1994) and result in lower investment and GDP growth.

Still, these theories do predict unambiguous increase Ifavee Unambiguous effects may also
appear as an increase in efficiency in allocating capitaichviome papers suppdrBut, without a
utility or overall objective function, it would be difficuto judge if these efficiency gains are large,
small, or worth the political costs.

Here, we compute welfare gains from a financial liberal@atased on a canonical model with an
explicit utility function. Unlike a hypothetical experimecomparing an economy with a financial
sector to one without, we compute the welfare gains from aiahliberalization in a model
exhibiting endogenous financial deepening along the tiiansil path in economic growth. The
financial sector is endowed with two functions, risk shaang an efficiency gain in production, as
these are typically considered to be the key functions okbahhe financial sector in the model
requires both fixed costs of entry and variable costs foraiers, and these create endogenous
movements into intermediation, facilitated by high weakmancial liberalization is layered on top
of this and is defined as a decline in those costs. It remowgtsrtons and accelerates financial
deepening.

In a calibration exercise, allowing for potential factorkigh affect economic growth, we show that
the model prediction under actual financial sector politiase the historical movements in the GDP

2We focus on liberalization of domestic financial activitigst capital account liberalization which
allow international transactions.

3Abiad, Oomes, and Ueda (2004) measure efficiency in allogat capital across firms using a

Gini inequality index of Tobin’s Q. They show that it fallsthifinancial liberalization in five
developing countries. Also, using the U.S. branch dereégui@pisode, Acharya, Imbs, and Sturgess
(2006) show that the industry structure of each state mawsdrtls mean-variance efficiency

frontier after the deregulation. Note that these empistadlies show that market-based allocation of
capital appears more efficient with financial liberalizatiom contrast to Hellmann, Murdock, and
Stiglitz (1996), which argues in theory in the economy witlvate information that government
intervention in the financial sector may make a second blkestadion closer to a first best allocation.



-5-

growth rates and financial deepening. For this, we use adaaland historical regulatory material
from a specific country, Thailand, in the phase of rapid ecao@rowth and financial deepening,
namely 1976-1996. We specify the preference and techn@agmeters as in Townsend and Ueda
(2006), simulate the model, and compare with the actuabficstl path. The model is consistent

with the sequence of historical events, when we treat themorent’s share in new bank lending as
a policy distortion: an acute repression starting in ea@@d.ending with liberalization in 1987-89.

We also simulate the model without the liberalization anchpare the results. We find sizable
welfare gains, though the model predicts, consistent wagHiterature, the gain in the economic
growth is ambiguous. Specifically, our estimates of the avelfyains from this specific financial
liberalization episode in Thailand turn out to be largepdra 1 percent to 28 percent increase in
permanent consumption, though the impact on economic griswhixed, -0.2 to 0.7 percent in the
subsequent 10 year term.

The paper proceeds as follows. Section Il surveys a reldedture. Section Ill describes Thai
financial sector policy in the sample period. Section IV dikss the model, and Section V explains
how we conduct simulations. Section VI reports results ef¢gimulation exercise. Section VII
calculates the welfare gains. Section VIl discuss reswiltis sensitivity analysis. Finally, Section

IX concludes.

[I. RELATED LITERATURE

A closely related literature studies effects of financiadplening, typically measured by M2, private
credit, and market capitalization as a ratio to GDP. For gtanKing and Levine (1993) and Levine,
Loayza, and Beck (2000) show in their regression studidditiencial depth is associated positively
with subsequent economic growth. Beck, Levine, and Loa208Q) find that financial deepening
affects growth through an increase in total factor proditgti

However, Townsend and Ueda (2006) point out that regressiay not pin down a causal link
between financial deepening and its effect. First, finar@alpening is an endogenous variable, an
aggregation of individual’'s decisidhSee the theoretical literature of financial deepening and
growth, for example, Greenwood and Jovanovic (1990), Gveed and Smith (1996), and
Acemoglu and Zillibotti (1998). Second, in all these modétgncial deepening occurs jointly with
economic growth and is a transitional phenomenon, befameergence to a long-run steady state.
Transitional dynamics creates a complex relationship hadedsulting macro data are not typically
stationary and ergodic. This force researchers to viewnhiesehistory as one sample draw. Instead,
if we conduct a panel regression of, say, economic growtb fimancial deepening on data
generated from models of transitions, spurious effectsacase.

Focusing on financial liberalization somewhat mitigatesgloblem, as financial repression and
liberalization are the domain of government policy, whieim ®e regarded as exogenous to private
agents. Still, the same problem arises when a financialrspalioy affects endogenous financial
deepening in transitions. This problem would remain eveh wimicro level study, for example,
difference-in-difference estimation using consumptiatecbf those who use financial services and

4By looking at the industry-level implication, Rajan and gates (1998) eliminate possible omitted
variable bias arising from the endogeneity problem in ciasmtry studies.
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those who do not. This is because, as we discuss in detawpeories of endogenous financial
deepening predict that any policy change that affects fiahsector performance or changes entry
barriers will alter the behavior of those who are not yet gginancial services.

Since economic agents in the model use discounted expetiigdta make their decisions on

financial participation and savings, we as researcherdaisa the same utility criterion to assess
the impact of the policy change. A similar methodology caridumd in the literature on the welfare
gains from eliminating macro business cycles—see Luca®/(1&d many papers on international
risk sharing, reviewed by van Wincoop (1999) and Prasad #met®(2003). Reported welfare gains
in the business cycle literature are usually small; sey®pérs report less than a 0.5 percent increase
in permanent consumption. However, developing countriés wgher fluctuations may benefit

more from smoothing GDP volatilities (Obstfeld, 1995). &y, to our knowledge, few calibration
studies have examined the welfare gains from a within-agudomestic financial liberalization.

We propose to evaluate financial liberalization in the cetimd®a model with a financial sector both
before and after the liberalization. A financial sector @itglly present in actual economies before
liberalization and would hardly be perfect after liberatinn. A related but quite important aspect is
that financial sector development can be occurring endagyavhether or not the exogenous
financial sector policies are implemented. Our methodotmrasts to that of the welfare cost of
business cycle literature, in which the conceptual expemisiare on-off experiments, comparing the
economy with perfect smoothing of business cycle to oneawithif we adopted a similar strategy,
we would answer only the following question: what would hapjd perfect financial arrangements
were introduced suddenly? This question is extreme, if nogalistic, like comparing an economy
without money to one with money to impute the effects of mangpolicy on business cycles—of
course, every researcher evaluates monetary policy inathiext of an economic model with money.

[11. THAI FINANCIAL SECTOR PoLICY

Rapid economic growth and financial deepening charactéhageconomy from 1976 to 96. As
dashed lines of Figure 7 shows, growth and financial deeg®stalled somewhat between 1980 and
1986 and both then suddenly rose together in 1987. Casuaha@t®n might suggest a positive link
between the financial deepening and growth. Before anaythis formally, we would like to review
the financial sector policies in Thailand for this samplaquer

Laws and regulations do not seem to change much in 1980s.tdigesd de jure documentation of
financial liberalization consists of a documented chrogyplof changes in laws and regulations. The
dashed line of Figure 1 shows a financial liberalization ol Abiad and Mody (2005) for

Broner and Ventura (2005) study theoretical interacticetsveen domestic financial deepening and
capital account liberalization. They show that capitaloact liberalization might worsen welfare by
reducing domestic financial integration, when agents aserasd to breach financial contracts each
other at the time of sovereign defaults.

50ur financial deepening measure is fraction of householdshwiave bank accounts.
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Thailand! Evidently, by this standard, Thailand did not liberaliz&stantially until 1989, except for

a small improvement in 1979. Note that there is some disoreti defining events when

constructing these indices: a Bank of Thailand documergestg changes may have begun as early
as in 1986, including more liberalized bank branching. ABekaert, Harvey, and Lundblad (2005)
identify 1987 as the year that Thailand opened its equityjketanvestments to foreigners.

However, actual, de facto deregulation may be distinct.example, Bergloff and Classens (2003)
argue that laws and regulations regarding corporate gamemmay be implemented with lags.
More generally, one can create efficiency indicators frororandata and track improvements. For
example, using a Gini coefficient measure of dispersion birfe Q of listed companies, Abiad,
Oomes and Ueda (2004) show that there are substantial iexmevts for Thailand dating from 1987
(see the solid line of Figure 1).

It is important to note also that de jure changes and de fdeioges need not move together. Hoshi
and Kashyap (1999) argue that deregulation of the corpbratd market in Japan in the late 1980s,
without deregulation of banking sector, made banks lose biast client firms. Banks then expanded
loans to relatively unknown clients with more reliance oal estate as collateral, a source of the
bubble with the eventual problems of the 1990s.

Likewise, there may be de facto financial repression evemghdaws and regulation do not change.
Changes in economic conditions can cause a problem, soeseéracerbated by subsequent policy
change. By this standard, the degree of de facto financie¢ssejon in Thailand appears large for the
early to mid 1980s. We use a study conducted by the IntemedtMonetary Fund (Robinson and
others, 1991), with additional data, to identify three nfaimtures that likely created a large cost of
using financial services.

First, in 1979 to 1981, as nominal interest rate controlsaiesd in effect and inflation suddenly rose
(due to an oil shock), the real interest rate became negative nominal deposit rate was around 12
percent, while the inflation rate hit 20 percent (see Figyrd Be negative deposit rate clearly
deterred households from making new deposits. As Figur@®streal growth of demand deposits
was quite low for 1979-198% As for the loan side, note that low real loan rates would héiesvad
inefficient firms to continue.

Second, and as a consequence of low deposit growth and ttieduof inefficient firms, a financial
crisis started in 1983. This eventually spread to one thimldinancial institutions (a quarter of

'The index is normalized to one. They create an index of derpgalation out of six categories:
interest rate controls, directed credit, entry restritdigprivatizations, international transactions, and
prudential regulations.

8Total deposit growth was low only up to 1982 and then turngthéi. This difference in movements
may reflect a differential change in the interest rates oftiypes of deposits, basically, checking and
savings accounts. Note, however, that opening of new bacduats should be more in line with the
growth in the demand deposits, as the new customers arg tikbke less wealthy and save relatively
more in the demand deposit accounts than the less liquidstteggmzounts. Evidently, potential new
depositors are more sensitive to negative interest rates.
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total financial asset$) The Bank of Thailand and the Ministry of Finance interveriefcting

capital into financial institutions, in some cases takingramanagement by acquiring shares—most
shares are eventually sold off to the original owners by titead 1980s. The government-based
allocation of capital was not likely as efficient as a matkased allocation and we model this below.
Note that if the government had not bailed out banks, the fiiln@ncial sector might have performed
even worse. However, the main cause of the crisis appeatssttte interest rate controls, combined
with the oil shock. Thus, we regard the subsequent bailolitips as an integral part of the de facto
financial repression, even though it was unintentional.

Third, due to the recession and the bailout of banks, in figeats 1979/80 to 1987/88, the central
government recorded a fiscal deficit, sometimes large, nhare$ percent of GDF. Those deficits
were financed mainly by the domestic financial system. Asuatrdsanks lent a larger sum to the
government, almost as much as to the private sector (seelitidise of Figure 4), especially from
1984 to 1986. In contrast, the government’s share in new lning eventually became negative,
by 1990. Accordingly, private capital formation out of rmatal savings was low from 1982 to 1987,
but this then increased dramatically (see the dashed liR@ire 4)**

In sum, de facto measures seem to capture Thai financiakgegices better than de jure measures.
By any of these measures, the broad implications look thesarafficiency of the financial sector
seems to have increased dramatically in the early 1980s dibeined in the mid to late 1980s.
Equivalently, the cost using the financial sector increas®tithen declined.

These de facto policy changes are difficult to quantify ag #re of multiple dimensions and often
complex. However, to make progress, we need to simplify: Wk fhe government share in new
bank lending as our de facto measure for calibration in thedghsimulation. This measure shows
clearly that savings were used less productively in muclo80%. On the other hand, we see some
flaws in other measures. Reported interest rates might fietréhe true rates, because under

9Thus, the financial crisis in Thailand in 1980s appears te leen caused by repressive financial
sector regulations combined with inflationary shocks. Thistrasts to some recent studies (e.qg.,
Kaminsky and Schmukler (2003) and Ranciere, Tornell, angt®mann (2006)), who argue that
financial liberalization, though beneficial in the long risha culprit in financial crises.

10As the capital expenditures were always around 1/5 of tatehfiexpenditure for the sample
periods (Robinson and others, 1991), the increased fispaheitures do not seem linked to a more
active public capital spending (which could otherwise hametributed a higher growth from late
1980s).

1Data for Figures 2—4 are from various sources. Based on IMEesnational Financial Statistics
(IFS), on-line version for October 2006 issue, the govemmrsbare in new bank lending is
calculated as increase @aims on central governmeandclaims on public nonfinancial
corporationdivided by the increase of sum ofaims on central governmerdlaims on public
nonfinancial corporationandclaims on private sectoidFS also provides data for total deposits,
which is the sum oflemand depositsndtime, savings, and foreign currency deposisowth rates
of deposits are adjusted for inflation. Inflation is calceithfrom theconsumer price indeix the
World Economic Outlook Database, which also provides tha fta gross capital formatiomnd
gross domestic producDeposit rateandlending rateare from the World Bank Development
Indicators. Note that there are changes in statistical idiefas for deposits and banks’ claims in
1976, so that those numbers before and after 1976 are necfgrdomparable.
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controlled interest rates, nonprice competition may oacwarious forms such as gifts to depositors
and bribes for loan officers. Deposit amounts are too cldggdgd to our financial deepening
measure, the fraction of households having a bank accounts.

Finally, de facto measures appear to have been related vatiadle costs; they were not directly
associated with bank entry or branch openings but rathérefiiciency in allocating capital to
profitable projects. Hence, we focus on movements in vagiabsts of financial intermediation. But
as a robustness check we also look at the extensive margtnstiigher fixed costs of joining the
financial system.

IV. THE MODEL

A. Notation

The model is a modified version of a simple, tractable growtidehwith a financial sector, the one
used in Townsend and Ueda’s (2006) calibration study, \fioiig the tradition of Greenwood and
Jovanovic (1990) and Townsend (1983). Specifically, Towdsend Ueda (2006) conducted a
model-based simulation study of Thailand 1976-1996 andd@aome evidence in transitions
towards a long-run steady state for a complex interlinkagersy finance, inequality, and growth.
However, they were unable to generate some of the more sal@rements in Thai economy,
namely the sudden surge in financial sector participati@heemonomic growth in the middle to late
1980’s. Here, we interpret the relatively abrupt changénasbnsequence of a policy change,
exogenous to private agents. We therefore modify the modattude a government sector
explicitly.

There is a continuum of agents, consumer-cum-entreprenasiif with names indexed on the
interval [0, 1]. At the beginning of each period, they start with their assgtAfter they consume;,
they use savings to engage in productive activities.

An individual can engage in two types of productive actestia safe but low-return occupation
(e.g., agriculture) and high-risk high-return businesgfe®rojects are assumed to retdrand risky
businesses are assumed to retyre: 0, + ¢;, where;, € © is an aggregate shock, common to all
businesses, something which clearly moves GDP growth¢aad is an idiosyncratic shock,
different among risky businesses. The cumulative distidiufunctions are denoted by(¢,) and

H (n,) for the aggregate shock and the sum of the aggregate angndiagic shocks, respectively.
An individual does not have to stick to the same projects tiwez, and she can choose portion

¢ € [0, 1] of her savings; to invest in high-risk high-return projects. Savingss also endogenous.
In summary, those who are not using financial services aclaueassets according*fo

kiy1 = (00(0r + &) + (1 — ¢)d)s,. 1)

2To have a simple analytical expressions for participarafie functions and welfare gains, defined
later, the model assumes 100 percent depreciation of wealtihat the income and the wealth are
the same.
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A financial institution provides two services to its custamia this simple model. First, a financial
institution offers insurance for idiosyncratic shocksserdially pooling ex post returns as in a mutual
fund® Second, a financial institution raises productivity of ajpct This is in line with several
theories on a bank’s role as efficiency enhancement; for pkarny preventing moral hazard
(Diamond, 1984) or internalizing an externality (Ueda, @00inancial services, however, require a
one-time cost > 0 to start using them and a per-period cOst- ) € [0, 1] proportional to the
savings amount. These costs are intrinsic, so that no onelaiamthese resources once spént.

On the efficiency gains we simply assume, following Greerdhvaad Jovanovic (1990), that banks
have an informational advantage in the selection of prejegpecifically, when people apply for
loans, banks gather information on the true aggregate simattladvise applicants if they should stay
in the relatively safe occupation or engage in the high-higk-return busines®. To simplify the
analysis, we assume that banks are able to infer the truelyimdeshock. As such, once screened,
the return from a project for a household becor?¢,) + ¢, whereR(6,) = max{0,;,}.

On risk and insurance, we assume that a household puts aflynoondeposit but then borrows to
finance a project and repays conditional on the returns. &toerr from a project for a household
contains idiosyncratic fluctuatiorf®(d;) + ¢;, so repayments depend on the aggregate shheksd
the idiosyncratic shocks. Thus, the overall return on savings depends only on agtgethacks.
An alternative interpretation is that a financial institutis a mutual fund; that is, households buy
shares in the mutual fund (savings), and the fund investsagrojects to pool idiosyncratic risks,
then pays off a return contingent on the aggregate shocks dinéoretically, as Townsend (1978)
and Greenwood and Jovanovic (1990) show, competition siba@ks to provide insurance for
idiosyncratic shocks using loan contracts with varyingasgpent obligations (e.g., defaults)
conditional on realized idiosyncratic shocks. Howeveg, ¢lkact loan contract for each household
depends on the total value of loans, which may be smallerttftahdeposits as banks also buy
government bonds.

13\We note that the perfect insurance for those who particifiaa@cial system is an extreme
assumption. However, Alem and Townsend (2007), using a Aidasehold survey data collected by
Townsend and others (1997), indicate that some financi@dutiens such as the Bank of Agriculture
and Agricultural Cooperatives (BAAC) come close to meetlmg standard. Also, Townsend and
Yaron (2001) shows that the contingency repayment planeoB#AC is an institutional mechanism
which potentially insures income risks of farmers quitelwstill, the literature needs more research
on how much insurance people can obtain by joining a finasgstem.

¥Indeed in the real world, banks need to offer extra servisbgh are not necessary in self
investment activities. Examples of variable costs inclpggaring accounting statements and
printing deposit statements. Examples of fixed costs irecludlding branches and checking credit
history. Those costs must be charged to depositors as & oésompetition and the fee structure is
optimal (see Townsend (1978, 1983) and Greenwood and Joegii®90)). In addition, depositors
themselves typically pay additional costs; for examplgjtgia motorbike to visit a branch and
traveling time to a branch.

5For example, when a Thai farmer in countryside tries to stanbber-making business and ask a
bank to provide loans, the bank, headquartered in Bangkouldigather information on potential
demand and costs, including forecasts of the internatiadder price.
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A government runs state-owned firms. ldiosyncratic shooksgain pooled by banks. The
government also obtains advice from banks. Thus, retuams projects are the same as the private
sector, less an additional castlue to bureaucratic inefficiency. The total return from the
government-run projects is thys — z) R(6,), lower than the mean return of private firms. Under
financial repression, a government sets the deposit anddbes, as well as government bond yields.
As the government has no intention of making profits, it de¢syield on government bond equal to
the return from government-run projects. To fulfill all itedincing needs, a government also sets the
population average commercial loan rates equal to goverhbmnd yields, thus preempting
competition from the financial sector for loans—banks besamdifferent between the
government-bond holdings and the private-sector loansuim, the loan rate*(¢,, ¢;) is set at

(1 —2)R(0;) + . Again, this contract embodies insurance, as a househtidvgood shock repays
the temporary high profit to a bank, while a household with@dlaock repays less than the average.
Note that the loan rate is lower than the return from the peibaisinessi(6,) + €. The difference
zR(6,) remains in hands of the consumer-cum-entrepreneurs asipoafine. Through competition,
the loans are allocated among households proportionatheio deposits, and banks offer a package
of deposit and loan contracts to each consumer-cum-eertrepr:® Again, under the mutual fund
interpretation, investors receive dividend income, hsted at the end of each period to the fund
holders in proportion to invested funds.

As typically observed in a financial repression, and frometidence presented earlier, both deposit
and loan rates are set by the government with a generousdspneended to provide banks with
positive rents. However, an artificial spread would be gab#sipated as banks would engage in
nonprice competition (e.g., gift giving).When both loan and deposit rates are lower than the
market equilibrium rate, there is a relative shortage obdép, hence banks would engage in
nonprice competition for depositors, using all the arficents created by the government. As a
result, the effective, net-of-transaction-cost, depair” (6,) must be equal té1 — z)R(6,), the
population average loan rate.

All savingss; are deposited in banks, but the net deposit amount is réglky s, after taken out
costs,(1 — ~) fee. Out of this deposib,, banks purchase government bodgsand lend out the
remaining fundd., to firms; that is,

D, = L; + G,. (2)

A household using financial services decides on sawptgsput in banks, considering both the

18)f profit income is not allocated in proportion to depositsgre would be cross-subsidization among
households. This would be impossible in an equilibrium,restteer bank would offer more profit
income per deposit for those who contribute to fund the iampsiubsidy.

Another interpretation would be that the spread is retaswely by banks. Even so, for
credit-union and cooperative like banks, the profits woddltstributed based on deposit amounts,
so the model specification would remain the same. If disbacikers own banks, then bank profits
would be consumed by the bankers. In this case, an artifjgiabsl can be thought of as a transfer
from depositors to bankers. We will discuss an implicatibthes interpretation later when we
calculate welfare gains.
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interest income and profit income, as the participants’ thealolves as®
]{ft+1 = TD(et)Dt + ZR(et)Lt (3)
Using (2) and”(0,) = (1 — 2)R(6,),

ki1 = R(6;) Dy — zR(0,)G;. 4)

To simplify the formula further, we assume that the govemnberrows at a constant portion of
aggregate deposits; = aD,. Parametet characterizes the financial regime. With this assumption,
the evolution of wealth of participants can be expressed as:

kiyr = (1 —az)R(0,) Dy = (1 — az)R(0;)7ys;. (5)

Apparently, the larger is the size of governmardnd the larger is inefficiency in government-run
businesg, the lower the overall return from savings. We define the @lVegturn from savings as
r(6;) = YR(6;) wherey = (1 — az)~. Wealth evolution for participants given savingsan now be
expressed as

kyvr = 1(6;) s (6)

The effective variable cogt — 4) combines intrinsic transactions costand institutional
impediments to a country’s financial sector, summarized hsmparameters andz.*® We can also
think of the fixed entry cosi as representing both intrinsic and institutional impeditsgsuch as
branch regulation. Both these costs are a key part of theypafialysis which follows.

We assume in addition that the risky asset is profitable eémtmugotentially attract some positive
investment, that is, the expected risky return dominatesé#fe return, and that intermediation
provides a further advantage.

Assumption 1.
E[r(6,)] > E[0;] > ¢ > 0. @)

An individual chooses at datevhether she uses financial servite= 1 or notd, = 0, savingss;,
and portfolio share of risky projects to maximize her expected life-time utility:

Zﬁt‘lu@] ®)

t=1

Ey

18Because an entrepreneur obtains loans based on the depositian the model, she takes into
account the profit income when depositing. Under the altefamutual fund interpretation, both
the profit income and loan rate would be combined as the inadrtiee mutual fund and then
distributed to the investors.

¥Although the actual effective costs are difficult to gautye, évolution of spread between the
deposit and loan rates might have somewhat reflected rediarges in these costs. It declined from
4.3 percent for 1980—82 to 2.3 percent for 1987-96 (see asitetl line in Figure 2).
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subject to the budget constraint
o=k — s — qlg,>a, g, 9

wheres € (0, 1) denotes the consumers’ discount rate &pd,, , denotes an indicator function,
which takes valué if an individual joins the financial system &fi.e.,d;, > d,_;) and takes value
otherwise. We use the log contemporaneous utility for thetrpart of this paper, but we also report
a sensitivity analysis using a constant relative risk asar@CRRA) utility function

u(c;) = ¢ 77/(1 — o), whereo denotes the degree of relative risk aversion.

Note that the production function is a linear, essentidlkytype, technology. This assumption is a
departure from neoclassical growth models but in line witlealled new growth theorie$.Besides,
most studies of the welfare gains from eliminating busiroys$es are based on simple exogenous
endowment economies. An exception of the business cyelaliire is Epaullard and Pommeret
(2003), a simulation study based on Obstfeld (1994)4amgrowth model with recursive utility.
Their representative macro agent invests in higher-riskhagher-return projects when risks are
insured; again, this creates higher growth and, more todh,@ higher welfare gain in terms of
wealth compensation. This is, however, discouraging, @gthpirical literature has found few
growth effects’?

B. Recursive Formulation

Because it is difficult to obtain analytic solutions that nmaize life time utility (8) for
non-participants, we use numerical methods. More speltyfiege use dynamic programming,
transforming the original maximization problem at theiaditiate to a recursive maximization
problem conditional on two states, assets and participatatus in the financial systethFollowing
the notation of Greenwood and Jovanovic (1990), we défifie) as the value for those who have
already joined financial intermediaries today, &tidk,) as the value for those who have not joined
today but have an opportunity to do so tomorrow. Also, weoialtice a pseudd/,(k;) as the value
for those who are restricted to never ever joining. Thesee/alnctions are defined as follows.

For participantg?

V(kt) = HlsiiX U(kt - St) + /6 / V(kt+1)dF(¢9t) (10)

subject to the wealth accumulation process (6);
for nonparticipants,

W (k) = rsl}%iiu(kt —5) + ﬁ/maX{W(ktH), V(kiy1 — q) ydH () (11)

20A calibration using a production function with decreasiaturns to capital did not work well in
terms of generating gradual financial deepening.

2!They find potentially large welfare gain, but the range idejuiide, 0.03 percent to 34 percent.

22\With some additional technical assumptions we can estathis equivalence of solutions between
these two formulations. See proofs in Townsend and Ueddl{200

23|n practice, participation decisiah will be zero for several periods and then jump to one and stay
there, that is, no one will ever exit the financial sector is thansitional growth model. See proof in
Greenwood and Jovanovic (1990).
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subject to the wealth accumulation process (1); and
for never-ever-joiners

W(](l{?t) = max U(l{?t - St) + /6 / W()(k?t.:,.l)dH(T}t) (12)

St,0t

subject to the same wealth accumulation process (1).

We can write an equivalent formulation in which the partatipn decision is made at the beginning
of each period. Itis simply defined as

Z(kt) = dg{%}j}{w<kt)v V<kt - Q)}v (13)

whereV/ (k, — q) represents the value foewparticipants today.

C. Solutions of Value Functions and Policies

For non-participants with valug(k), the savings and the portfolio share are functions of wealth
k, and must be obtained numerically. Since the economy grewsepually, we cannot apply a
standard numerical algorithm, which requires an upper d@na a lower bound of wealth levil
Fortunately, the participant’s valdé(k) and the never-ever-joiner’s vallig, (k) have closed form
solutions together with the associated optimal savingsaatl portfolio share, as follows for the
log-utility case?* For participants

V(k) = # In(1 —p) + (1_’%? Ing+ ﬁ /mr(e) dF(0) + 1 i 3 In k, (14)
with the optimal savings rate = s/k = [3; and for never-ever-joiners,
_ 1 p
3 1 (15)
A ae /lne () dHn) + 5 nk,

with the optimal savings is** = 5 ande**(n) = ¢™*n + (1 — ¢™)d, wherep** is the solution to the
relevant first order condition. We utilize these two bougdaiue functiond/ (k) andWy (k) to
compute nonparticipant’s valuég (k) and Z (k) following the numerical algorithm described in
Townsend and Ueda (2006).

V. SETUP FOR NUMERICAL ANALYSIS

We analyze quantitative properties of the model by lookinguenerically constructed expected
paths. Although each household’s return is not affectechbychoice of others, it does depend on

2%We omit time subscript in the value functions because individuals face the samialgmoin each
period given the current wealth level For detailed derivation of solutions in this section ashasl
with a more general CRRA utility, see Townsend and Ueda (2006
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each household’s wealth. As a consequence, “macroecohwaniables such as the growth rate of
per capita income and the bank participation rate vary wighentire wealth distribution of
participants and nonparticipants. Further, the transi@volution of all these variables should be
viewed as one possible sample from the draw of an entirerljisfaggregate and idiosyncratic
shocks.

The Thai economy experienced rapid economic growth anddiabdeepening prior to the financial
crisis of 1997, and we calibrate the model against 20 yeadsiaf, from 1976 to 199%. The basic
parameter values are the same as in Townsend and Ueda (B886J, on multiple sources of data.

In particular, the initial wealth distribution and the raithumber of households having formal sector
bank accounts come from nationally representative hougdehiovey, theSocio-Economic Survey
(SES)?® and the per capita real GDP growth rate is from the IMF Worldrigenic Outlook database
(originally from the Thai governmenty.In addition, the return of safe and risky assets are from the

Townsend-Thai dat&

Under these and other parameter values, Townsend and Ug@R) @how that the model simulation
follows reasonably well the overall trends of growth, fin@hdeepening, and changing inequality in
Thailand for the 1976 to 1996 period. The benchmark paramatees are summarized in Tabl&®l.

Table 1. Parameter Values

-

olq| 0o 0 € 6 |1—
1{5(1.054|[1.047,1.147] | [-0.6,0.6] | 0.96| O

Computed value functions for the benchmark parameter sateeshown in Figure 5. The
nonparticipant’s valuél' (k) is always between participants(k) and never-joiner's$i; (k). It
approache$l; (k) ask goes to zero and coincides with k — ¢) for largek. The critical level of
wealth to join the bank i8* = 15, the minimum capital level such that ) andV (k — ¢) coincide.

25See discussions in concluding remarks on the Asian crisis.
26Note that the surveys (SES) were taken in 1976 and then béadlgritom 1980.

2"The range of aggregate shocks is consistent with historazédtions in the per capita real GDP
growth rate. The mean of the aggregate shocks is picked bijpaateon exercise under simplified
assumptions. Note also that compact supports for distoibsibf shocks are used in the proof of
existence of the optimal path for the perpetually growingreemy (Townsend and Ueda, 2001).

28The safe return is set at the median net return from capitakiment in agriculture. The range of
the uniform distribution of idiosyncratic shocks comesiirthe difference between top 1 and 99
percent of income-to-capital ratio for those nonagriaatbbusiness with no access to the formal
financial system. Note that, with a small number of surveyg,gais difficult to distinguish
idiosyncratic shocks from common shocks. Detailed infaromeon Townsend-Thai data is available
in Townsend and others (1997), and also at the web page//Witpv.src.uchicago.edu/users/robt.

2°These benchmark parameter values are very close to theagssitny Jeong and Townsend (2006).
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The saving rate of nonparticipants increases with theiltivéavel up to near the critical level of
capitalk* that determines the entry decision (Figuré®Yhis is due to intertemporal consumption
smoothing, preparing for payment of the fixed fee. Also, rastipipants have an incentive to save
more than participants so that they can accumulate weaterfto start utilizing the financial
service. The higher savings rate of nonparticipants irsghat the economic growth rate may
become lower with more financial participation.

The portfolio share of risky assets varies in Figure 6 as eeggearound the optimal level* under
Wy (k), the value function of those who are never ever allowed terghe bank. It increases first and
then decreases. It is, however, almost alwlayger than¢** for £ < k*. That is, nonparticipants put
their wealth in the risky asset as a natural lottery to corfyekeir life-time utility (value
function)—see Proposition 1 in Townsend and Ueda (2006)ther words, nonparticipants invest
more in risky assets than never-joiners by hoping that theyenter financial system earlier. Those
chances are low for very poor people, and the figures shovbtihtthe saving rate and portfolio
share approach those of those who are never ever allowenhtth@bank as wealth goes to zero.
Note that the aggregate return on savings is higher when hwurseholds join the financial system
as banks always select more profitable projects betweerasdfdasky ones. However, wealth
growth also depends on the savings rate, which may be loviemagre participants.

Using these numerically obtained savings and portfoliseshanctions, we generate the evolution of
wealth distribution and participation status startingrirthe 1976 wealth distribution of SES. Then,
we use the numerically obtained wealth distribution eadr ff)iem 1976 to 1996 to draw aggregate
growth and financial participation rate. Apart from the demark parameter values, the path of cost
parameters andq and the path of aggregate shoékare specified in the next section. Note that the
initial fixed costq is used as a scale parameter, on the assumption that futiioy @eanges come as
a surprise (that is, the agents assume that the initial firddr@arginal costs are constant forever.)
Given other parameter values, the initial fixed epdetermines the critical value of wealth under
which people in the model join the financial system. As theigigation rate is 6 percent in 1976,
we compare 94th percentile of the initial wealth distribautand the critical capital levéf* to pin

down pin down the “exchange rate” between the model unitéortmai baht. In the experiment we
change the fixed cost in later years, this exchange rate tchaegtant.

V1. CALIBRATION

Our aim isnotto show how well the model explains the movements of GDP dgrptt to

determine how large are the effects of financial liberailimabn growth and welfare after allowing

for aggregate shocks that make the model-generated de¢eth@actual GDP growth rates. To
disentangle the importance of financial sector policy clearfgpm these common aggregate shocks,
we display simulated movements of the growth rate and fisddeiepening under various
specifications. Specifically, we compare and contrast texperiments: (i) aggregate shocks at their
mean with a constant zero variable cost, (ii) actual GDP ¢iaates as the aggregate shock but
again with a constant zero variable cost, (iii) calibratealgh rates as the aggregate shock with the

301t then decreases slightly for the wealth level larger thendritical valugk*. This is the region
showing off-the-equilibrium path, in which householdsslachave participated in the financial
system already. See Townsend and Ueda (2006) for a mord¢ededéscussion.
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variable cost movements calibrated from the policy changesentially, we choose the aggregate
shocks to match the observed GDP growth rate, and then fochew well the model tracks actual
financial deepening under these shotks.

Figure 7 shows the first experiment with aggregate shockstanhat their mean expected value
each period and a constant zero variable cost. The evolotigrowth and financial sector
participation are almost identical with the movements efaterageof 1000 Monte Carlo
simulations reported in Townsend and Ueda (2006). The &galis too smooth to predict flattening
of the financial sector participation in 1980—82 and the upin financial sector participation in
1987-89 and fluctuations and upturn in the growth rate in 1987

Figure 8 shows the second specification with the actual droate fed in as the aggregate shock and
with the same constant co%$tApparently, the growth rate is well mimicked though stilliaghort

on the upturn, but there is little variation in the partidipa rate from its average trend. Aggregate
shocks alone fail to explain the movements in financial deege Something more is needed to
explain the path of financial deepening, with its flattenind aubsequent upturn, even though
shocks can be selected to mimic observed GDP grétvth.

We now experiment with changes in variable costs. From thhcal evidence pictured in Figure
4, we guess there were three regime changes. Average deetlissgovernment sector, which
corresponds ter in the model, aré (.8 percent of total credit before 198®).2 percent for the
period between 1980 and 19863 percent between 1987 and 1989, anwl2 percent after 1998
We fix the public sector inefficiency levelto be0.95; that is, the investment return adways5
percent less if the government conducts business. Assuntingsic costs are zero, the effective

31Though regression analysis may be an unwise strategy ttifigéhre effects of financial
liberalization, if conducted, we would at least control édner factors affecting GDP growth rates:
for example, trade openness, capital flows, exchange ssasdummies for political turmoils, and
so on. Here, in our simple model, aggregate shocks can stamany of those potential factors. To
identify the effects from financial liberalization, we neteccontrol for those factors by using the
specific shocks that makes the model-generated data malicithethe actual GDP growth rate
data.

32 Unlike stationary series, the model generates highly natiesmary and non-ergodic time series as
transitions to a long-run steady state. Hence, the Solowuals cannot be used as TFP shocks as
inputs to the simulation. Rather, we use the actual GDP droate as an input. This needs to be
scaled up when used as an input in the model as the aggregate because savings and portfolio
choice are additional factors determining endogenous thr.ouitimately, we calibrate these shocks
using the actual GDP growth rates as initial shocks, only.

33This result is in line with Townsend and Ueda (2006). Theyehadifferent objective; that is, they
look at the joint explanatory power in terms of growth, inalify, and financial deepening. Their
best fit simulation is taken out of 1000 simulations with vagyaggregate shocks, based on a
covariance-normalized distance from actual growth, firdmparticipation, and inequality data,
simultaneously. The best fit path succeeded somewhat iicaéipgy the GDP growth rate, but did
not deliver the dynamic changes from mid-1980s, espedialiynancial participation and inequality.

34The after-1989 number is the 1990-1996 average. The b&fiB@-number is the 1977-1979
average, as there was a change in statistical definition16.19
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variable cost$1 — 7) for these four periods are then estimated at 0.5, 1.5, OddQgercent,
respectively’® The dashed line in the bottom box of Figure 9 shows governsgimre in new bank
lending withz = 0.05, and the solid line is our characterization of the evolutibthat policy. Note
that though we choose government inefficieacywe do notfreely choose the timing and overall
effects of government share in new bank lending. Also naéewre assume here that both sizand
inefficiencyz of government are structural parameters and that housetakd a specific policy
regime as given. Hence the change in regime comes as a st#fpris

With this historical evolution of the financial sector pglisimulated financial deepening traces the
actual data well (see Figure 9). Though initial aggregatek$ are again based on the actual GDP
growth rates, subsequently forecast errors are then addddhe result, after this one-step iteration,
matches actual GDP growth well. Indeed, we could furtheaiteuntil we mimic the actual data
almost perfectly. But we report the results based on thissbeg iteration alone, since there is a
remarkable resemblance between the simulated and actadhdéigure 9’ Again, the focus

should be on the success in matching financial deepeninghvgtagnates in the repression and
surges in the liberalization.

Similarly, the calibration study can be carried out chaggdhe entry costs, keeping the variable cost
constant (at zero). Unlike the variable cost case, we doan bpecific information on entry cost
movements and we rely on try-and-error estimates but keeprtiing as same as in the variable cost
case. Figure 10 displays the final results, analogous ta&@uTo trace the actual data, the entry
cost rises 40 percent (from 5to 7) in 1982, declines to thgirmal level in 1987, and then declines an
additional 10 percent (from 5 to 4.5) in 1989. Again, we cdtedate further on both TFP shocks
and financial sector policy changes to deliver an even clitséut the match is already quite good.

Finally, similar figures can be drawn for different parametettings; for example, a case with a
lower safe returnd = 1.047) in Figure 11 and with a higher risk aversian £ 1.5) in Figure 13%8
We discuss these robustness checks in detail later.

3%Also, the overall 1.5 percemteclinein 1987-1989 is consistent with the actual decline of the
spread between the deposit and loan rates from early to3&@<], shown in Figure 2.

%%In a more general case, size and inefficiency of governmenbedormulated as a stochastic
process, possibly with Markov properties. In this case skebolds anticipate a regime change with
some positive probability. However, a simulation with oaérying aggregate shocks would still
produce too smooth financial deepening, so that our maimaggtiremains unchanged: aggregate
shocks and unanticipated financial sector policy changeba@h necessary to trace the actual Thai
data. By an argument similar to previous footnote, 32, it tdone hard to identify policy shocks in a
more general model.

3'The overall picture is quite similar if we use only the actG&P growth rates without the
one-step-iteration. However, we prefer to use a better umeasd aggregate shocks, to mimic the
actual GDP growth, so that we can evaluate the gains in gramdhwelfare more accurately in the
next section. Note that identifying a specific aggregatekfiare important to generate the actual
growth pattern of Thailand, as a generated growth patteooismooth but with a few bumps and
dips in a simulation with changing variable costs but witgr@gate shocks constant at their mean
expected value each period.

38With a higher risk aversion, we need to iterate twice to finéguence of aggregate shocks to
mimic the actual GDP growth rate.
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VIl. WELFARE GAINS

As shown in the calibration exercises in the previous se¢tie facto financial liberalization
occurred in 1987-89, associated with a reduction of theatsdgicost from 1.5 to O percent or
reduction of the entry cost from 7 to 4.5. We now ask a new quest¥Vhat would be the effects on
growth and welfare of this financial liberalization comphte what would have happened if the
repression had continued?

For simplicity, and contrary to Figures 9 and 10, we comparya@e-and-for-all liberalization in
1987 versus continued repression. Specifically, we siradlet economy as in the previous section
using the same iterated shocks and policy path, but in 1982eece the variable cost from 1.5t0 0
and calculate the annualized growth rate thereafter, frd@Y 10 1996. Table 2 shows that the gain
in the annualized growth rate for the 1987-1996 period i9 P&rcent; that is, 6.87 percent with the
reduction and 6.28 without the reduction, using the itefaeguence of aggregate shocks, the same
one as for Figure 9. The gain is -0.17 percent, from 6.99 t6 @ekcent, with the reduction of entry
cost, using the sequence of shocks that generated FiguMoi® however that in both these
experiments, we are using shocks calibrated to actual gremgerience with the policy change, yet
we are asking what would have happened without a policy ahaagounterfactual. Thus, as a
robustness check, we also use the expected shocks from h9&he growth difference is estimated
at 0.96 percent with the variable cost reduction and -0.26gm¢ with the entry cost reduction.

The point is that the reductions in costs do not induce muotvtrin most of our simulations.
There are two reasons: (i) an increase in the endogenoysoastrpayments (and reduction in
productive inputs) right after the financial liberalizatias more households enter; and (ii) a drop in
the aggregate savings as participants have a lower savtegthan nonparticipants.

While movements in public debt financed by banks suggesthieale facto financial liberalization
in Thailand in this period is more likely to be associatedwetreduction in the variable costs,
episodes in other countries and other periods may be agsoevih a reduction in the entry cost. As
such, our results are consistent with the literature, whimbs not find decisive favorable evidence
for enhanced growth associated with financial liberalorati

Still, a low growth effect does not preclude a high welfareng&louseholds choose to have lower
growth rates as a consequence of their optimizing behavarparticipants, we have a closed form
solution of the value function (14). This makes clear theag&iom a lower marginal cost, namely
from the increase in the returtid). Of course, there is no gain to participants from changelsen t
entry cost, because they are already in the financial systermonparticipants, there is no
closed-form solution, so the welfare gains for them mustdseputed numerically. Specifically, we
compare the value functiafi(k) of nonparticipants with and without liberalization, th®& percent
variable cost reduction. The value function with liberatian is reported as the solid line and one
without as the dashed line, both in the upper left quadrafRiguire 15. Nonparticipants’ values

Z (k) are drawn for the wealth level below the critical value of ltgearound 25 associated with 1.5

39Both effects change over time and thus the growth rate depemevhich years we choose as
starting and terminal years.
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percent variable cost. Above 25, the participants’ valiés) are plotted”® The difference in the
lifetime utility value from the reduction in the variablestas reported in the lower left quadrant of
Figure 15. Note that the utility compensation naturallyeleps on wealth. Low wealth households
are so far from the date of entry that the future utility gaans of little consequence.
Nonparticipants’ utility gains increase with wealth anémséngly converge to those of participants.

We report the welfare gain in the monetary units as the cporeding wealth compensatiéhthe
amount of transfer one would have to give to an agent with tivéalinder the repression in order to
get her life time utility up to the value she would have undherliberalizatiorf? Specifically, letZ
denote the value function for nonparticipants after theicéidn of variable cost (liberalization) and
Z the previous value function (repression). The wealth camspgonr is defined as follows:

A~

2(k) = Z(k + 7). (16)

The upper right quadrant of Figure 15 shows this wealth corsgigon?® and the lower right
guadrant shows this wealth compensation relative to théthviesvels, that is, compensation in
percentage terms. Among all nonparticipants, those whiuat®elow the threshold of participating
in the financial system, under the 1.5 percent cost, benefintbst from the financial

liberalization?* That is, the gain is increasing with wealth and reaches 3&.@ant just before entry.
However, participants’ gain from the reduction of variabbet is 43.7 percent, based on the closed

“ONote that the critical value of wealth is about 15 after thealzle cost is reduced to zero.
Households with wealth between 15 and 20 would have paatiegthe financial system and face
the participant’s value functiol (k) if the cost had been always zero. However, right after thé cos
is reduced, the households with wealth between 15 and 25 datedy join the financial system and
face the value function of new participantsk — ¢), which comprise</ (k).

41The welfare gains from risk sharing vary with the choice atdbution of idiosyncratic shocks as
well as the utility function. We have used the log utility eesumed the uniform distribution of
idiosyncratic shocks with the range based on the Townséail-data. A log normal, rather than
uniform distribution, would possibly give us a lower webagains. But on the other hand, our
benchmark assumption of at mais60 percent gross return is a conservative estimate of income
variation, as there would be no households anywhere neérudgatoy or a doubling wealth in one
year, as these are in the data. The welfare gains in termsoipent consumption may be
underestimated with the assumption of 100 percent depi@ciaf capital, because stock of savings
relative to consumption is larger for the economy with loypideiation rate of capital and inefficient
investments lowers the value of capital.

42This concept corresponds to transfers used in Hicks comagiengorinciple. A similar concept is
appeared in Townsend and Ueda (2001) as well as in EpauldrB@nmeret (2003). A similar
concept, Kaldor compensation, is the amount of wealth tltahaumer would happy to give up after
liberalization was taken to get the utility down to its p@ys$ value. We use Hicks compensation, as
it is computationally easier.

43To smooth out the computational errors, a fitted valuesdgioie) is drawn based on a cubic
regression for the nonparticipant’s case.

44In Figure 15, the critical values of capital such that anvitlial joins the financial system is
around 15 and 25 for zero and 1.5 percent variable costxctggly.
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form solution (see Appendix), so there is a discreet jump@wtealth compensation between the
nonparticipants and participants—due to the differenva&wures of the value functions.

Welfare gains from the reduction in the entry cost can beutaled similarly and are shown in

Figure 16. The graphs share many of the qualitative featfrdee variable cost version but display
lower welfare gains at all wealth levelsRecall that, unlike a reduction in the variable cost, the
reduction in the entry cost does not benefit the participéus nonparticipants’ gains do not
converge to participants’ gains (zero). Rather, the benaffé concentrated among the middle wealth
households who are likely to join the financial sector in teanfuture’® Also, note that between

two critical values of capital, 14 and 21, welfare gains appe decrease, from the peak of around
13 percent. Once households start using financial systemn gain from entry cost reduction is

zero. Hence, the benefits of a lower entry fee are restrictagsting fewer resources and starting
earlier. The former effect, after discounting for expeqtedods left before joining, is always larger
for richer nonpatrticipants. The latter effect depends entiange of the expected entry date and it is
small for both very poor households, who would join in a disfature in any regime, and for rich
nonparticipants, who were close to the critical capitatlev

To begin to compare with the literature, we compute the “aggte” welfare gain from the 1987-89
financial liberalization. To get one number, we need to irgegthe wealth-dependent welfare gains
using the wealth distribution at 1987. The latter is obtdibg simulating the economy under the
benchmark parameter values and the iterated aggregatessinmto 1987. Note that the aggregate
compensation varies with histories of costs and shocks;wdhetermine the distribution of
participation status at 1987. Table 3 reports the resudtatipregate compensation is about 27
percent of the aggregate wedltfior the case of reduction in the variable cost. It is about éent

“*In Figure 16, the critical values of capital such that pegpile the financial system are around 14
and 21 for 4.5 and 7 entry costs, respectively. At the low &mete must be a
computational/numerical erro—wealth compensation igeally zero.

“®In one alternative interpretation, costs are not intrinisitt all costs are paid to bankers as their
income. In another, alternative interpretation, theremtrénsic costs but the difference between the
true costs and the current costs are the income of bankeeghbr case, an increase (or decrease) of
costs might appear to be just transfers with no net gain. i§hist the case, assuming the bankers
have the same value function as participants. In the casegariable cost reduction, the bankers’
welfare gain would be just a change in their wealth under éimeesvalue function, but nonparticipant
household would experience not only a change in their wehlthalso a upward shift of their value
function Z (k). Hence, aggregate gains should be positive. Similarljyércase of entry cost
reduction, positive welfare gains are likely to emerge. &ample, consider the case in which the
entry cost is reduced from 7 to 4.5. Households would obWoaygpreciate this change, though not
as much as 2.5, as they do not need to pay the fee right now theleld, high costs. At the same
time, the bankers lose transfer of 2.5 from each new paatitiut there will be many more new
participants today under the lower costs. As a result, tineentiperiod revenue is probably bigger
even with the reduced entry costs. Also, all the future emsravould enter earlier and thus future
revenues of bankers would realize faster, contributinpéontet present value of income stream of
bankers. In any case, as Greenwood and Jovanovic (1990) sl®®areto optimal and a
competitive equilibrium result to set the price of finan@alvice at the intrinsic costs.

4"\We compute total compensations for all households and tiveared by aggregate wealth. This
exercise simulates a policy experiment in which a centiahipér determines the total amount of
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for nonparticipants and 44 percent for participants. Thleare of wealth is about the same, so the
overall number is close to a simple average. As for the thiy @ost reduction, the welfare gain is
about 2 percent. As the entry cost reduction affects onlypaditipants, the participants’ gain is
zero. Nonparticipants, who have approximately one halfefwealth in 1987, have welfare gains of
about 4 percerft

VIII. DiscussioN

A. Sensitivity Analysis

To check on sensitivity, we replicate our results using aelosafe returng = 1.047 (see Figure 11
for the variable cost reduction case and Figure 12 for they @aist reduction case). This
corresponds to the lowerbound of the risky return, so ththalkavings of participants go to the
risky asset, regardless 6f Thus, there is no informational gains and all the welfaieg&om
intermediation are from risk insurance. Apparently, threcti benefits of joining the financial system
become lower, but more complex dynamics are brought abotitédogrocess of financial deepening.
Indeed, the growth effect and welfare gains (Tables 4 andeihe virtually identical to the
benchmark cas®. Actually, both are slightly higher. This is because the losafe return makes
nonparticipants allocate their wealth more to risky prtgeresulting in higher idiosyncratic
volatility in income. As such, they would like to join the finaial system earlier. Hence, at 1987,
more people have already participated, making overall ir@md welfare gains higher for the
variable cost reduction case, as participants receiveelighelfare gain&’ As for the entry cost
reduction case, the welfare gains for nonparticipants etves are higher, although there are no
gains for participants and the participation rate at 198Wgker.

We also replicate the results using a higher relative righkstono = 1.5 (see Figure 13 for the
variable cost reduction case and Figure 14 for the entryredsiction case): With higher risk

transfers. Note that we are not calculating a simple avevagaevealth-weighted average of the
wealth transfer.

“48This 4 percent gain is about a quarter of the variable cost, dalspercent. This lower gain stems
partly from the shape of wealth-dependent welfare gaingyeapeak gain, 13 percent, is more than a
guarter of the variable cost case, 44 percent. Also, histatfers, as both the population proportion
and income shares of nonparticipants at 1987 are lower iaritrg cost reduction experiment.

4Note that in both variable cost reduction and entry costetdn cases, the iterated shocks
necessary to mimic the GDP growth data are basically idalrttichose in the benchmark case, as
reported in the last rows of Tables 4 and 5.

SOparticipants’ welfare gains turned out to be the same asibéinchmark case.

IThe iterated shocks necessary to mimic the GDP growth dataach higher than those in the
benchmark case, as reported in the last rows of Tables 4 afd$implies that the set of parameter
values is less likely generate the actual Thai data.



-23-

aversion, participants save I€ésand thus a change in net-of-cost return has a smaller effeitteo
lifetime utility. As such, the welfare gains for particigabecomes lower, and so do those for
nonparticipants, who expect to become participants inuhe ¢ (see Table 4). Growth rates can be
higher (under the iterated shocks) or lower (under the meacks) than the benchmark case. The
result is similar in the case with entry cost reduction (saield 5).

B. Comparison to Business Cycle Literature

Most of the literature expresses welfare gains in terms ahghs in the permanent consumption, not
a one-time wealth transfer. Here, as all the important m@&r@sthappen in transition, it is not

fruitful to identify the gain in terms of steady state perraanconsumption. In addition, with the
entry cost, there is a wealth effect on savings, and thus weatain down exactly the relationship
between changes in levels and growth rates.

Still, as an approximate number and for comparison, we docmwider the growth path given by
CRRA utility and a simpledk type linear technology. Steady state growth is always firead both
capital and consumption grow at the same rate. This woulabe for the participants and
never-ever joiners, each in isolati&hThus, a one-time change in levels does not affect the growth
rate. Specifically, a one-time 27 percent increase in wéalgies that, in any subsequent period,
wealth and consumption levels are always 27 percent higlaerthe levels without such an income
transfer.

Our exercise is different from the literature on welfarengdrom risk sharing in three dimensions.
First, existing studies compare current volatility to ndatitity (domestic business cycle) or to
perfect risk sharing among countries (international riskrgng). Apparently, any endogenous choice
of risk sharing activity is not typically taken into accouecond, in our model, not only risk
sharing but also an informational advantage increases ¢ffane gain. Finally, our study focuses on
domestic, individual-level volatility, which is quite Higrather than the volatility of macro variables,
in which individual shocks are averaged out by construction

Figure 17 shows that the welfare gains moving from autdfkyk ), to the perfect participation,

V' (k), with no cost. This exercise is similar to what the existiterature does, namely, exogenously
turning off and on the advantage of financial system. Théyghin is constant in the model unit.
Specifically, by definitions o’ (k) andWW, (k) in (14) and (15), the difference is

g

e ( / lnr(6)dF(6) / In e**(n)dH(n)) ~19.3 (17)

S2With a log utility, the savings rate is constanttegardless of returns. With a CRRA utility, the
savings rate depends on the relative risk aversion param@uetethe mean and variance of returns,
w* = {BE[r(0)'~7]}/* (see Townsend and Ueda (2006) for the derivation).

53|n particular, with the log utility, the savings rate is alygaequal to the discount rateand growth
rates of wealth and consumption atd. A similar linear growth rate can be obtained for CRRA
utility functions with any values of.
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This gain from a regime change combines the efficiency gagxpected return (in logarithm) and
the gain in risk sharing (the reduction in variation of oug)uThe utility gain if the risky assets
return its mean values deterministically would be

# ln/r(@)dF(@) - ln/e**(n)dH(n) = 15.0. (18)
This corresponds to the efficiency gain. It explains abodio3the total gain and the remaining 1/4
comes from gains in risk sharing in the log utility c&ée.

In terms of wealth compensation, the total gain is constantl 16 percent in the log utility case,
much higher than our earlier numbé&fddence, around 30 percent (1/4 of 116) of wealth is the
compensation for the risk sharing. This is quite large camgb¢o the literature, but close to the
upper-end of the welfare gain reported in Epaulard and Paein2003)—and again we have larger
volatility at the individual level. Note also that a largezigs come from the growth effects,
consistent with Alvarez and Jerman (2004), who show thgelarelfare gains, more than 1000
percent, are possible by eliminating longer-term trend enoents in GDP growth rates.

Again, the advantage of this on-off experiment is that itirectly comparable to the literature. We
emphasis, however, that the on-off experiment does nogspand to the reality of financial
liberalizations. We prefer our earlier estimates of welfgains. Moreover, the decomposition of
gains from risk sharing and from an increase in efficientstwveent allocation depends on parameter
values. In some specification, the gains from risk sharingccexplain almost all the welfare gains.
Indeed, as we reported in the previous section, the welf@resgtem from risk sharing alone in the
case of a lower safe return. This result is clearly diffefemin on-off experiments. Also, our
sensitivity analysis in the previous section shows thatot$f of higher risk aversion depend on the
characteristics of a policy change, something which wecataolt see from the on-off experiment.

I X. CONCLUDING REMARKS

This paper contributes to a lively debate on financial libeasion. We report welfare gains based on
an endogenous financial deepening model calibrated to aaldictancial liberalization episode. To
the best of our knowledge, there is nothing like this in theréiture. Financial repression and
liberalization are represented as changes in variable rangl @sts for the financial services. Those
changes in costs affect both financial deepening and ecargnawth. Based on the historical
events, we report a de facto evolution of financial sectoicpah Thailand from 1976 to 1996, in
particular, a repression and then a significant financiat#ébzation in 1987-1989. We evaluated this

>4As more risk averse households allocate larger portion aftivénto the safe projects, the gains
from improvements in the mean return may become larger wihilylaer risk aversion. For example,
wheno = 1.5, the efficiency gain explains about 87 percent of the totad.ga

55There is some numerical error near zero.

Séwith higher risk aversiony = 1.5, the welfare compensation is about 92 percent of the welaii.
smaller than the log utility case, partly because the saviate (and so wealth growth) becomes
lower with better risk insurance and because the optimafgmr under autarky is not so volatile
with a higher weight in safe projects.
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specific financial liberalization episode in terms of groatid welfare gains, allowing for potential
factors which might affect growth by using a sequence of egate shocks that makes the model
trace the actual path of GDP growth.

We find a sizable welfare gains, although the model predtatssistent with the literature,
ambiguous effects on growth. Specifically, we find welfarmgas high as 1-28 percent of
permanent consumption, while the effects on subsequenbedc growth range from -0.2 to 0.7
percent. Note that those numbers would change dependirfgeandome level and the degree of
financial deepening of a country, and more precisely on tlierying historical evolution of wealth.
Moreover, welfare gains are not distributed equally amamgskholds. For nonparticipants, the
gains must have been larger for those who have relativedg lavealth and were about to enter the
financial system in the near future. Participants receivetebts only from the reduction of the
variable cost, not the entry fee.

Since an imperfect financial sector prevails both beforeadted the liberalization in the model with
endogenous financial deepening, we are able to report malistiegains in welfare and growth.
Moreover, we show that some insights do not carry over frorefbexperiments. Specifically, we
find the risk sharing role in the welfare gains can be muclelatigan an on-off experiment suggests.

Of course, we regard this paper as a first step only. We aregieand surprised by how well we do
in tracking the actual data and in dating de facto repressaoil liberalizations. There is a close
match with historical evidence. However, in focusing onriicial deepening and growth, we
recognize that we have neglected other factors throughhaflmiance may affect growth and the
welfare calculations; for example, credit constraintstémtsiew business and liquidity needs to
continue business. More narrowly, although the welfaregyiom risk sharing on reduced
individual volatility are sizable, simplistic assumptibave been made: a specific distribution for the
aggregate and idiosyncratic shocks, perfect risk shadnthbse in the financial system, and no risk
sharing for those in financial autarky. Further, even if tredel were literally true, we have
nevertheless abstracted from the expectations of poliap@bs. The interventions we studied are
modeled as surprise changes in costs, not anticipated anady |t is true that rules and regulations
do not change every day, but as we model it here, on the otine, hegime change is not likely to
come as a complete surprise.

There is also a caveat on the specific years we selected. Tae Bgsis started in Thailand 1997,
one year after our sample period. One of the triggers waga |[arcentage of nonperforming loans.
Presumably this is associated with inefficient lending,artipular to real estate, in years prior to
1997. Hence, our assumption of an efficient allocation oftabpy private banks might not be true
in mid 1990’s, preceding the crisis. If so, our estimates effare gains from liberalizations in the
middle of 1980’s are overstated. But we would like to leavs tlebate for future efforts.

In summary, a more realistic model would alter the welfarpaets but would not undercut our
general point that an evaluation of financial liberalizatieeeds a model-based study and that policy
changes are layered on top of endogenous financial deepening
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Figure 1. Financial Liberalization and Gini of Tobin’s Q
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Figure 5. Value Functions
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Figure 8. Actual Shocks
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Figure 9. Changing Variable Costs Figure 10. Changing Entry Costs
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Figure 11. Lower Safe Return, Var Cost Figure 12. Lower Safe Return, Ent Cost
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Figure 13. Higher Risk Aversion, Var CostFigure 14. Higher Risk Aversion, Ent Cost

12
10

8
6
4
2
0

30
25
20
15

10

5 L L L L
1975 1980 1985 1990 1995

1975 1980 1985 1990 1995

Growth Rate (%)

1975 1980 1985 1990 1995

Participation Rate (%)

Variable Cost (%)

Simulation

— — — Actual Data

Growth Rate (%)

12
10

8
6
4
2
0

1975 1980 1985 1990 1995

Participation Rate (%)
30

5 L L L L
1975 1980 1985 1990 1995

Entry Cost

4
1975 1980 1985 1990 1995

Simulation

— — — Actual Data




-100

-150
0

10

0 10

-36-

Figure 15. Welfare Gains from Eliminating 1.5% Variable Cos
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Figure 16. Welfare Gains from Reduction in Entry Cost (7 &) 4.
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Figure 17. On-Off Welfare Gains
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Table 2. Growth Difference (%)

1987-96 Annualized Annualized
Growth Growth with Growth without
Difference Cost Reduction Cost Reduction
Variable Cost Reduction 0.59 6.87 6.28
in 1987 (1.5% to 0%) [0.96] [4.41] [3.45]
Entry Cost Reduction -0.14 7.34 7.48
in 1987 (7 to 4.5 model unit) [-0.26] [4.48] [4.74]

Note: Iterated shocks are used in the simulation. Numbedysaickets are results of alternative simulation using
the expected value of shocks after 1987.

Table 3. Welfare Gains

Welfare Gains Nonparticipants Participants
(% income) (population) (population)
[income share] [income share]
Variable Cost Reduction 27.1 14.2 43.7
in 1987 (1.5% to 0%) (88.9) (11.2)
[56.3] [43.7]
Entry Cost Reduction 2.0 3.9 0.0
in 1987 (7 to 4.5 model unit) (88.0) (12.0)

[51.6] [48.4]
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Table 4. Sensitivity Analysis: Variable Cost Reduction

Benchmark Lower Safe Higher Risk
Case Return Aversion
(0 = 1.047) (c =1.5)

Growth Difference (%) 0.59 0.62 0.67
[with mean shocks after 1987] [0.96] [1.06] [-0.32]
Welfare Gains (% income) 27.1 27.9 18.0
(Nonparticipants) (14.2) (12.9) (8.6)
[Participants] [43.7] [43.7] [30.4]
Participation Rate at 1987 (%) 111 12.9 9.3
Average Magnitude of Agg. Shocks (%) 2.62 2.53 5.48

Note: Definition of growth difference and welfare gains dre same as in Table 2 and 3, respectively. All
simulations use the same policy changes in the variableasdstthe benchmark case. Iterated shocks are used,
but tailored to each simulation to mimic the actual GDP gtoveite. The average magnitude of those shocks
are reported in the last row.

Table 5. Sensitivity Analysis: Entry Cost Reduction

Benchmark Lower Safe Higher Risk
Case Return Aversion
(6 =1.047) (o0 =1.5)

Growth Difference (%) -0.14 -0.17 -0.04
[with mean shocks after 1987] [-0.26] [-0.24] [-0.36]
Welfare Gains (% income) 2.0 2.1 1.1
(Nonparticipants) (3.9) (4.2) (2.0)
[Participants] [0.0] [0.0] [0.0]
Participation Rate at 1987 (%) 12.0 13.0 9.3
Average Magnitude of Agg. Shocks (%) 0.75 0.74 3.55

Note: Definition of growth difference and welfare gains dre same as in Table 2 and 3, respectively. All
simulations use the same policy changes in the entry costtag ibenchmark case. llterated shocks are used,
but tailored to each simulation to mimic the actual GDP gtovette. The average magnitude of those shocks
are reported in the last row.
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APPENDIX |. CLOSED-FORM SOLUTIONS OF WELFARE GAINS FOR PARTICIPANTS

We are interested in findingthat satisfie$’ (k) = V(k + 7). Under the reduced variable cost, the
return would be higher, and Ié&t denote the difference of expected log return. Using the itiefin
of the value function (14), we can find a closed-form expas$or .

V(k) = 1iﬁln(1—ﬁ)+ a _ﬁﬁ)z Ing+ a _ﬁﬁ) (Elnr(0) + A) + lnk
1 B g
:1_ﬁln(1—ﬁ)+(1_5)21nﬁ+(1_ﬁ) Elnr(0 —ﬂ<l k:+—)
o1 B s p 1
—1_ﬁln(1 6)—1—(1_5)21116—1—(1_5) Elnr(6 ﬁ<lnkexp{ ])
Therefore,
T= (exp [—1B_Aﬁ} —1) k. (A1)

Similarly, for the case with CRRA utility, we can also find @skd-form expression fot. Note that
the participant’s value function is simpl(k) = (1 — p*) k=7 /(1 — &), whereu* is the optimal

savings rate and equal$E[r(0)'~7]}'/7.57 Let A denote the difference in the log propensity to

consume under the reduced cost regifhe.

InV(k)=—-c(In(l —p*)+2)+(1-0)Ink—(1-0),
— (=) + (1) (k4 22 ) — (1= )

=—oh(l-p")+(1-0) (lnk‘exp { U_AJ) —(1~o).

T = <exp [UU_AJ — 1) k. (A2)

Note that in both log and general CRRA utility cases, the arelfyains for participants from
reduction in the variable cost are constant fraction of tiealti.

Therefore,

’See the derivation of the participant’s value functiofk) in Townsend and Ueda (2006).

*8Note that the size of is a nontrivial function of a change in retur(¥) but we can obtain it
numerically.





