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ABSTRACT

� � This paper examines the optimal policy of tax enforcement in an endogenous growth
model with the presence of financial dualism. Individuals can accumulate capital by de-

positing savings into the formal and informal financial sectors, and capital incomes derived

via informal (formal) financial institutions are evadable (non-evadable). By following the

argument of new structuralists, we find that it may be optimal for countries with a less

developed formal financial sector to choose a policy of tax enforcement that results in more

severe tax evasion and a larger informal financial sector. Conversely, countries with a more

developed formal financial sector should impose a policy of tax enforcement that leads to

more tax compliance and a small size of the informal financial sector. This result is con-

sistent with recent empirical studies. Moreover, our calibration shows that countries with

a less developed financial sector and more severe tax evasion can perform equally well in

terms of economic growth with those countries whose financial sector is more developed

and tax evasion is less severe. This may provide a theoretical explanation for the growth

experience of Asian tigers in the 1980s and 1990s.
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��� INTRODUCTION

Tax evasion is pervasive all over the world, and its presence has important implications

for the effects of government tax policy. As tax-related policies have been recognized

as important determinants of an economy’s long-run growth, it is not surprising that a

few studies have started recently to incorporate tax evasion into models of endogenous

growth and re-examine the effects of government tax and enforcement policies on eco-

nomic growth.1 With some minor variations, recent studies have generally reached

the following conclusions: government tax enforcement is effective to induce compli-

ance, government policies of tax enforcement lead to ambiguous effects on economic

growth, and the rate of economic growth with tax evasion is lower than that without it.

It is worth noting that tax evasion is more severe in poor countries than in rich

ones. Gordon and Li (2009, p. 857), for example, have noted that poor countries, on

average, collect only two-thirds or less of the amount of tax revenue (as a fraction of

GDP) of rich countries, though the tax rates are not very different between poor and

rich countries.2 Since incomes from the informal sector are not easy to tax, the fact that

developing countries possess a larger share of the informal sector than developed ones

seems to be the cause of this empirical fact (Gordon and Li, 2009).3 To the extent that

tax evasion is detrimental to economic growth and poor countries need to improve their

growth performance, there seems to be a puzzle as to why developing countries do not

adopt a policy of tax enforcement to induce tax compliance.4 One natural response

1 Examples include Caballe and Panades (1997), Lin and Yang (2001), Chen (2003), and Levaggi and
Menoncin (2012).

2 See also Edwards and Tabellini (1991, p. S20).
3 Cobham (2005), for example, estimates that developing countries lose US$285 billion per year due

to tax evasion in the domestic shadow economy. Note that, according to Schneider and Enste (2002), the
informal economy in OECD is about 15% of GDP, while the median size of the informal economy in
developing countries is 37% of GDP, ranging from 13% in Hong Kong and Singapore to 71% in Thailand
and 76% in Nigeria.

4 Early studies (Kolm, 1973; Baldry, 1984) have asserted that the strictest policy of tax enforcement
(i.e., a full-compliance policy that results in zero evasion) may not be optimal from the standpoint of
social welfare because resources are needed for enforcing the tax laws. Given this, the optimal policy
may be obtained by increasing the probability of detection until the marginal increase of revenue is
equal to the marginal resource cost of so doing. Slemrod and Yitzhaki (1987), however, show that this
optimal rule is not correct, as the revenues generated by the policy do not represent a net gain to the
economy, but rather a mere transfer from noncompliant taxpayers to the government. Given this, the
optimal rule should be the one that equates the marginal resource cost to the marginal social benefit of
reduced evasion. The measurement of social benefit, however, is not unanimous. Slemrod (2006), for
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to this puzzle may be that developing countries are constrained by weak capacities

of tax administration.5 Gordon and Li (2009, p. 856), for example, conjecture that

“poor countries lack the best enforcement methods, e.g. based on modern information

technology.” Nevertheless, to the best our knowledge, a theory of why poor countries

lack better enforcement technology is still not available. As an alternative, it may be

an optimal policy for developing countries to adopt a looser policy of tax enforcement

that leads to more tax evasion. The purpose of this paper is to explore this possibility.

Our starting points are based on the following empirical facts in the literature.

First, the financial sector plays an important role in facilitating capital investment and

economic growth.6 Second, the financial sector in developing countries is character-

ized by dualism, in which both formal, organized and informal, unorganized financial

institutions coexist, and informal financial institutions play an influential role in chan-

neling resources for developing countries.7 In particular, evidence that the informal

financial sector is important for capital investment has been found in some developing

countries. Kan (2000), for example, finds evidence showing that informal financial

institutions played an important role in facilitating capital investment in Taiwan for the

period 1977–1992. Cole and Park (1983) and Tressel (2003) reach a similar conclusion

for Korea and other developing countries.8 Moreover, it is found that the formal finan-

cial sector, on average, is more developed in developed countries than in developing

ones. Finally, informal financial institutions in developing countries are thought to be

more efficient at providing needed financial intermediation than the formal ones. In-

deed, as noted by Daniel and Kim (1992, p. 570), new structuralists (van Wijnbergen,

example, asserts that invasion of privacy may be required by greater enforcement, which is nonpecuniary.
Similarly, the social benefit in Slemrod and Yitzhaki (1987) is related to the reduced risk-bearing that is
associated with reduced tax evasion. It is worth noting that little attempt has been made to investigate the
difference of this optimal rule for developing and developed countries, which is our main purpose.

5 Given this, extant studies focus on the optimal tax structure of developing countries; i.e., how should
developing countries tax? See Gordon and Li (2009).

6 For comprehensive reviews on this, please see Pagano (1993) and Levine (1997).
7 For studies of financial dualism in developing countries, please see Germidis (1990), Ghate (1992),

Besley et al. (1993), and Tressel (2003). Early studies have concluded that informal financial institutions
are important for resource allocation in developing countries. Wai (1980), for example, summarized the
following conclusions related to the informal financial sector in developing countries: (i) the informal
financial sector was much more important than formal ones in Africa, Asia, and the Middle East; (ii) the
informal financial sector was larger than formal ones in about half of the sample of 16 countries in the
1950s; while in the 1970s, there were still 3 countries out of the sample of 17 that had a larger informal
financial sector. See also Chandavarkar (1985).

8 Table 1 in Tressel (2003, p. 227) has reported the share of informal financial sector for some coun-
tries. See also Besley (1995) and Montiel et al. (1993).
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1983; Taylor, 1983) have asserted that informal financial institutions (or curb markets)

are more efficient than banking systems because they are not subject to reserve require-

ments and other government regulations.9 Moreover, some economists (McKinnon,

1973; Shaw, 1973; Fry, 1982, 1988) have emphasized that governments in developing

countries tend to repress formal financial institutions (by imposing interest rate ceil-

ings) to channel cheap credit to the public sector or certain priority activities. Interest

rate ceilings, which keep the interest rate below the market equilibrium level, may

attract inefficient borrowers (with lower-yield investment projects) and hence lead to

inefficient capital investment, however. On the other hand, informal institutions, whose

operations are not controlled by the government, can match the demand and supply of

funds at the market equilibrium rate and hence yield a more efficient outcome of capital

investment than formal ones.

Based on these facts, this paper constructs a simple endogenous growth model

with two-period-lived overlapping generations in which financial dualism exists in the

economy and agents can deposit their savings into either formal financial institutions

(such as banks) or informal ones (such as rotating savings and credit associations,

ROSCAs) to generate capital incomes. To capture the view that informal institutions

may be more efficient than formal ones in converting deposits into capital, we assume

that banks incur transaction costs in converting deposits into capital.10 As in Bose and

Cothren (1996) and Blackburn et al. (2012), the unit cost of banking transactions is

negatively related to the level of financial development, which is treated as an exoge-

nously given variable.11 Note that individuals’ involvement in the informal financial

sector may incur participation costs and, as in Chen (2003), tax evasion also incurs

costs to taxpayers.12 The government imposes a flat tax rate on output production to

finance an exogenously given, useless expenditure. Following Gordon and Li (2009),

9 As can be seen below, while informal institutions are more efficient than banks, banking operations
are safer than ROSCAs.

10 As is pointed out by Blackburn et al. (2012), the costs associated with formal financial sectors in-
clude “transaction costs associated with the management of asset portfolios and the provision of liquidity
services, and agency costs associated with the processing of information, the enforcement of contracts
and the screening and monitoring of borrowers (e.g., Diamond, 1984; Fama, 1980; Gurley and Shaw,
1960).”

11 Many studies that examine macroeconomic consequences of financial development usually treat the
level of financial development as an exogenously given variable. See Bose and Cothren (1996), Ho and
Wang (2005), and Blackburn et al. (2012). In particular, financial development in these studies is proxied
by a decrease in the unit cost of loan transactions in the formal financial sector.

12 Under the argument of new structuralists, if there are no costs associated with activities in the infor-
mal financial sector and tax evasion, the formal financial sector will disappear.
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it is assumed that the government can access banks’ records of depositors and use them

to enforce tax law, implying that capital incomes derived from banks are not evadable.

By contrast, the government has no control over informal financial institutions, so that

capital incomes from ROSCAs are evadable. Obviously, the agent must decide the

fraction of savings channeled to formal and informal financial institutions by weight-

ing costs and benefits of both sectors. As can be seen, the possibility of evading capital

incomes through depositsin ROSCAs plays an important role in this decision.13

Knowing that the agent may conceal capital incomes in ROSCAs, government

may audit taxpayers with a positive probability to discern whether the taxpayer con-

ceals capital incomes or not. If taxpayers are audited and tax evasion is discovered,

they must pay taxes on the hidden income as well as a fixed penalty rate on the amount

of taxes evaded. As in Chen (2003), government is able to induce tax compliance

by changing the probability of detection and/or the fixed penalty rate. However, the

penalty rate is usually stated in a country’s law and hence cannot be directly controlled

by the planner, as is pointed out by Schroyen (1997). Thus, we follow a strand of

literature (Andreoni et al., 1998; Slemrod and Yitzhaki, 2002) by assuming that the

penalty rate is exogenously given and the probability of detection is optimally chosen

by the government (in terms of maximizing social welfare).14 The purpose of this

paper is to examine whether it is optimal for developing countries to adopt a policy of

tax enforcement that leads to severe tax evasion.

We find that an increase in the probability of detection leads to two opposite

effects on capital investment and economic growth. First, it leads to more tax com-

pliance, which is accomplished by inducing agents to allocate more savings into the

formal sector. Since the formal financial sector is less efficient than the informal one

in terms of facilitating capital investment (due to the presence of transaction costs in

the formal sector), this is detrimental to economic growth and hence can be viewed

13 Waston (1985) first constructed a model with labor markets in which tax evasion will always be
detected by the government in one market (non-evadable market), but it may not be detected in another
one (evadable market). Jung et al. (1994) further pointed out that tax evasion in the underground/informal
sector is easier than in the overground/formal sector. Fugazza and Jacques (2004) also presented a model
in which individuals go underground in order to escape government taxation. Following these studies, we
assume that individuals allocate savings into the informal sector for the purpose of evading tax obligation.
Note that our paper can be viewed as following the spirit of this literature, but extending it into capital
market.

14 Note that both the probability of detection and the penalty rate are exogenously given in Chen (2003)
and Caballe and Panades (1997). The government in these studies determines the optimal tax rate and
optimal share of public spendings, both of which are abstracted in this paper. See below for further
discussion.
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as the marginal cost of an increase in the probability of tax detection on economic

growth. Second, more tax compliance implies that the government can receive more

tax revenues. To finance a constant fraction of government spendings, the tax rate must

decrease under a balanced government budget. A decrease in the tax rate implies that

agents have more savings and thereby more capital investment, which further leads to

higher economic growth. Obviously, this is beneficial to economic growth and hence

can be viewed as the marginal benefit of an increase in the probability of tax detection

on economic growth. The optimal probability of tax detection (i.e., optimal policy of

tax enforcement) is obtained by balancing the marginal cost and the marginal benefit.

We next examine the effects of financial development, measured by a decrease

in the unit cost of banking transactions, on the optimal probability of tax detection,

the equilibrium tax rate, and tax evasion. We find that financial development directly

induces the agents to allocate more savings into banks and hence directly raises tax

compliance. In addition to this direct effect, financial development causes an indirect

effect on tax compliance by affecting the marginal cost and the marginal benefit of

an increase in the probability of tax detection on economic growth. It turns out that

financial development may increase or decrease the optimal probability of tax detec-

tion which may indirectly lead to more tax compliance or more tax evasion. Recall

that an increase in the probability of tax detection leads to tax compliance. Thus, if

financial development indirectly leads to an increase in the optimal probability of tax

detection and hence more tax compliance, then both the direct and indirect effects of

financial development result in tax compliance. In this case, financial development is

associated with tax compliance. However, financial development may indirectly lead

to a decrease in the optimal probability of tax detection and hence more tax evasion. In

this latter case, the direct effect of financial development leads to more tax compliance,

but the indirect effect results in more tax evasion (less tax compliance). Nevertheless,

if the direct effect dominates the indirect one, then financial development is still asso-

ciated with tax compliance. In sum, our model reaches a conclusion that, as financial

development occurs, it is optimal for the government to adopt a policy of tax enforce-

ment that leads to tax compliance. Given this, developing countries whose financial

sector is less developed should adopt a policy of tax enforcement that leads to less tax

compliance (more tax evasion) and a larger the informal sector.15 This conclusion is

15 Since tax evasion is associated with activities in the informal sector, our model implies that financial
development is associated with a smaller the informal sector. This conclusion is consistent with Black-
burn et al. (2012) and Capasso and Jappelli (2013). However, both studies contain no growth issues and
treat the tax rate exogenously. We derive this result from an endogenous growth model and thus can shed
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consistent with some recent empirical studies.16

We also calibrate our model by employing parameters obtained from recent stud-

ies. Results show that countries with a less developed financial sector and hence more

severe tax evasion can have growth performance similar to those countries whose fi-

nancial sector is more developed and hence whose tax evasion is less severe. This

result provides an alternative explanation to Chen (2003), who first incorporates tax

evasion into Barro (1990) and examines the effects of tax evasion on the optimal tax

rate, the optimal share of government public spending, and economic growth. He finds

that if the output elasticity of public spending is not too large (which seems consis-

tent with some empirical studies), tax evasion has no significant effect on economic

growth.17 As pointed out by Chen (2003), this is consistent with the growth experi-

ence of the Asian tigers in the 1980s and 1990s, as these countries performed equally

well in terms of economic growth; however, tax evasion was more severe in Taiwan

and Korea, but much less severe in Singapore and Hong Kong. By highlighting fi-

nancial dualism, our calibration shows that countries with a more-developed financial

sector and hence less severe tax evasion (such as Singapore and Hong Kong) can have

growth performance similar to those countries whose financial sector is less developed

and hence whose tax evasion is more severe (such as Taiwan and Korea).18

The rest of this paper is organized as follows. Following this section, Section

2 presents the basic setting of the model and examines the optimal decisions of the

representative agent. The optimal policy of tax enforcement is examined in Section 3

and results of the calibration are presented in Section 4. We also discuss some aspects

of our modeling strategy in Section 5. Section 6 concludes.

light on the growth experience of the Asian tigers, as stated below.
16 La Porta and Shleifer (2008), for example, investigate the relationship between underground activity

and financial development by using six measures of underground activity for samples of between 57 and
145 countries. They find a robust negative correlation between underground activity and the availability
of private credit (which is an indicator of financial development).

17 Specifically, the calibration of Chen (2003) shows that tax evasion has a negligible effect on economic
growth if the degree of externality of public spending is less than 0.2.

18 The formal financial sectors in Taiwan and Korea were highly regulated in the 1980s, while Singapore
and Hong Kong had liberalized their financial sectors and have become the financial centers of Asia since
the 1980s. Moreover, informal financial institutions, such as rotation savings and credit associations
(ROSCAs), have been found to facilitate industrial development in Taiwan and Korea. Cole and Park
(1983), for example, point out that the informal credit market plays an important role in Korea’s economic
development, and Tressel (2003) indicates that curb markets in Taiwan provided 48 percent of loans to
private business in 1986. Montiel et al. (1993) also report that the share of informal credit in rural Korea
is equal to 51% in 1982. Kan (2000) presents evidence showing that informal financial institutions play
an important role in capital accumulation in Taiwan. See also Fry (1995) and Shea (1983).

182



432H: 2015/06/23 02:13 PM page:183

Tax Evasion, Financial Dualism, and Economic Growth (Fu-Sheng Hung)

��� MODEL

Consider a model economy inhabited by two-period-lived overlapping generations

(OLG) of agents. Time is discrete and indexed by t = 0, 1, 2 · · ·. There is no pop-

ulation growth, and we normalize the population of each generation to one. At the

beginning of each period t, young agents provide their labor endowment to earn the

competitively determined, after-tax wage rate (1 − τt)wt, where τt is the tax rate on

output imposed by the government.19 Let st and St be the savings rate and total sav-

ings of the young agent. Then, young agents will save

St = st(1− τt)wt, (1)

for their old-age consumption. As highlighted by Schumpeter (1939), financial sectors

play an important role in the process of accumulating productive capital. Following

this view, we assume that there are financial institutions in the economy that accept

deposits from young agents at period t, convert deposits to capital at the beginning of

period t+ 1, and rent out capital to firms to generate capital incomes.20 Moreover, as

financial dualism is a widespread phenomenon in the developing countries, we assume

that there are two types of financial institutions in the economy: formal financial in-

stitutions, such as commercial banks, and informal ones, such as rotating savings and

credit associations (ROSCAs).

The operations of formal financial institutions in developing countries are quite

different from those of informal ones.21 Specifically, banks in developing countries

are heavily regulated by the government, and government regulations incur banking

19 We focus on tax evasion of capital incomes in this paper, as we highlight how the presence of financial
dualism affects individuals’ decision on tax evasion of capital incomes and, through this channel, eco-
nomic growth. Tax evasion of labor incomes may contain important implications for economic growth.
Nevertheless, those implications are not related to financial dualism. Due to this reason, we focus only
on tax evasion of capital incomes.

20 We could assume that there is another type of agents (capital borrowers) who are endowed with
capital projects and need funding from financial institutions to produce capital. Since loan contracts
between financial institutions and capital borrowers are not the focus of this paper, we abstract from
capital borrowers by assuming that financial institutions directly convert output into capital.

21 See Germidis et al. (1991) for a comprehensive comparison. A website (http://www.gdrc.org/icm/
formal-informal.html) has offered a summary from Germidis et al. (1991) on the differences between
formal and informal financial institutions.
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operational costs. For example, banks are forced to join deposit insurance programs

to prevent bank runs.22 Other government regulations include restrictions on bank en-

try and regulatory restrictions on bank activities that keep banks from other lines of

risky business.23 Restrictions on bank entry and bank activities impede banking com-

petition, which creates an environment with deleterious implications for efficiency.

Empirically, Demirguc-Kunt et al. (2004), using data from over 1,400 banks across

72 countries, find evidence that tighter regulations on bank entry and bank activities

increase the cost of financial intermediation (which is proxied by the net interest rate

margin).24 Moreover, formal financial institutions provide financial services to a large

set of individuals. Collecting and processing information of a large set of people entail

significant transaction costs to the bank.25 By contrast, informal financial institutions

are not subject to government regulations, so they are free from transaction costs as-

sociated with government regulations. Moreover, they are formed by a small group

of friends, relative, or co-workers and they usually provide services only to this small

group of people. Obviously, transaction costs associated with the provision of financial

services to a small group of related people are much smaller.26 To capture this per-

spective, it is assumed that each bank incurs δ units of resources per unit of deposits

to channel savings into capital. By contrast, free government regulations and provid-

ing services to a small group of related people lead to a sufficiently small amount of

transaction costs (which we normalize to zero in this paper) to ROSCAs.27 As can be

seen below, the presence of this transaction/intermediation cost in banking operations

leads to a spread (or interest rate margin) between the rate of returns for deposits and

22 Besides deposit insurance programs, banks are required to hold a fraction of deposits in the form of
cash as reserve requirement.

23 For example, banks are not allowed to engage in business in stock markets and real estate. See
Demirguc-Kunt et al. (2004).

24 The net interest rate margin is defined by interest income minus interest expense divided by interest-
bearing assets.

25 Indeed, banks need to manage asset portfolios to provide sound liquidity services to their depositors.
Lending to a large set of borrowers also requires banks to process information, enforce contracts, and
screen and monitor borrowers. These banking activities are associated with transaction costs. Moreover,
because information about a large set of borrowers is not easy to obtain, banks usually rely on collateral
to make their loan decisions. As noted by Scholes et al. (1976), when collateral is required to secure
a loan, its value must be ascertained. The determination of the value of collateral requires specialized
expertise and hence is costly to banks.

26 As indicated by Ayyagari et al. (2010b, p. 3049), “informal financial institutions usually rely on
relationships and reputations to make loan decisions and can be very efficient in monitoring and enforcing
repayments (due to the peer monitoring view in Stigltiz (1990) and Arnott and Stiglitz (1991)).”

27 Given this, ROSCAs are more cost-efficient than banks in channeling savings into capital.
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the rate of returns from capital loans. As in Blackburn et al. (2012), a decrease in δ

reduces this spread and can be viewed as financial development (in the formal sector).

While government regulations as well as other bank restrictions are costly to

banks, they can reduce risk associated with banking activities. Indeed, using data

on 69 countries over the period 1980–1997, Beck et al. (2006) provide evidence that

a concentrated banking system is less vulnerable to banking crisis, and banking reg-

ulations are also associated with bank stability.28 Moreover, lending to a large set

of borrowers enables the bank to diversify risk associated with loans and to offer its

depositors a fixed rate of returns on deposits. By contrast, the operation of informal

financial institutions is riskier. To this end, it is assumed that banks can convert a unit

of deposits into a unit of capital with certainty, while ROSCAs can convert a unit of

deposits into a unit of capital with probability λ, λ < 1.29

In addition to the cost efficiency and riskiness, the other key characteristic of

depositing savings in banks is that the government can access banks’ records of each

depositor, and can use them to enforce tax law, as in Gordon and Li (2009). This

implies that capital incomes derived from deposits in banks are not evadable from tax

obligations. On the other hand, capital incomes derived form ROSCAs may be evaded,

as ROSCAs are free from government control and regulation.30 Given this, each agent

will decide the fraction of savings deposited in banks and ROSCAs by considering the

costs and benefits of tax evasion.31 Knowing that the agent may conceal his savings

and hence capital incomes in ROSCAs to evade tax obligations, the government may

audit the agent at period t+ 1 to discern whether the agent conceals his incomes. Let

pt+1 be the probability of tax detection (set by the government). If an agent is audited

detected and tax evasion is discovered, he must pay the tax payment for evaded capital

incomes plus the amount of fines at a fixed penalty rate π − 1 > 0 of evaded capital

incomes. We assume that financial institutions, either in the formal or informal sector,

can convert one unit of time t output (savings) into one unit of time t+1 capital. Figure

1 depicts the timing of events for periods t and t+ 1.

28 Restrictions on bank activities, however, prevent banks from diversifying outside their transitional
business, which may make them more vulnerable to external shocks (that is, shocks outside the banking
industry).

29 We thank a referee for raising this point.
30 This is also consistent with Ayyagari et al. (2010a) who, using a sample of 25,000 firms from 57

countries, showed that informal financing is associated with greater tax evasion than formal financing.
31 People may engage in activities in the informal sector for various reasons. This paper focuses on the

case where people engage in the informal sector for the purpose of evading taxes.
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young agent
works and receives
wage

capital incomes are
generated and
returned to depositors
by banks and ROSCAs

agent
consumes

young agent
consumes, saves, and
determines the fraction
of savings deposited in
banks and ROSCAs

agent reports capital
incomes to
government

tax inspection occurs;
agent who is audited
pays taxes and fines of
unreported output

time t (young) time t + 1 (old)

Figure 1� Timing of Events at Periods t and t+ 1

After capital is converted at the beginning of period t + 1, financial institutions,

either in the formal or informal sector, will rent out the capital to firms in exchange

for capital incomes. Firms at period t + 1 can rent capital from financial institutions

and can hire young agents as labor to produce output yt+1 according to the following

technology:

yt+1 = Ak
α
t+1(kt+1Lt+1)

1−α, α ∈ (0, 1), A > 0, (2)

where kt and Lt are the capital and labor employed, respectively, and k t is the average

capital stock per firm, which represents the stock of knowledge in the economy. For

simplicity, capital is not depreciated. We normalize the number of firms to one; hence,

yt+1 is also the total output of the economy. Capital and labor markets are competitive;

hence, the wage rate and rental rate of capital at period t+ 1 are given as � � �

wt+1 =
∂yt+1

∂Lt+1
= (1− α)Akαt+1L

−α
t+1k

1−α
t+1 = (1− α)Akt+1 = (1− α)yt+1 (3)

and

ρt+1 =
∂yt+1

∂kt+1
= αAk

1−α
t+1 k

α−1
t+1 L

1−α
t+1 = αAk

1−α
t+1 K

α−1
t+1 L

1−α
t+1 = αA = ρ. (4)
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Note that Lt+1 = L = 1 has been substituted.

Denote βt and 1 − βt, βt ∈ (0, 1) as the fraction of the young agent’s savings

deposited in banks and ROSCAs at period t, respectively. In other words, the agent

deposits βtSt into banks, which can generate βtSt(1−δ) of capital and hence βtSt(1−
δ)ρt+1 units of capital incomes from banks at period t+1. A decrease in δ implies that

banks can generate more units of capital incomes per unit of deposits. Since financial

development (in the formal sector) can facilitate capital investment, a decrease in δ can

be viewed as an indicator of financial development.

As stated, capital incomes derived from ROSCAs are evadable and, as in Chen

(2003), tax evasion involves transaction costs to the agent. It should be noted that

informal financial institutions are formed by a small group of related people, such as

friends, co-workers, relatives, or neighbors, and the formation as well as operation

of informal financial institutions need their members to participate. Participation of

ROSCAs, of course, also incurs transaction costs to the agent. Moreover, we focus

on the case where the agent engages in the informal financial sector for the purpose

of evading capital incomes taxation. For simplicity, we follow Chen (2003) by con-

solidating the transaction and participation costs related to tax evasion and activities

of ROSCAs into a single function. Specifically, the transaction costs to an agent who

deposits (1−βt)St units of time t output in ROSCAs, which can generate an expected

amount of (1 − βt)λStρt+1 of evadable capital incomes at period t + 1, are equal to

h0(1−βt)2λStρt+1 units of time t+1 output.32 It should be noted that this assumption

implies that the rate of returns of deposits in ROSCAs displays diminishing returns to

the fraction of savings deposited in ROSCAs (i.e., 1 − βt), a result consistent with

Blackburn et al. (2012).33 To see this, denote κIt+1 as the amount of capital incomes

from ROSCAs net of transaction costs at period t+ 1. Then, we can see that

κIt+1 = [(1− βt)− h0(1− βt)2]λStρt+1. (5)

It is easy to verify that ∂2κIt+1/∂(1− βt)2 < 0.�
The government can increase tax compliance by changing the probability of tax

32 In Chen (2003), the agent produces yt and only reports βyt to the tax authority. Chen (2003) then
assumes that the transaction costs of tax evasion are equal to h0(1− β)2yt.

33 In Blackburn et al. (2012), agents can invest their initial asset endowment into the formal financial
institutions or into the informal sector. While the rate of return from the formal financial institutions
displays constant returns, the rate of returns from the informal sector exhibits diminishing returns.
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auditing and/or the fixed penalty rate in this framework. To simplify our analysis,

we follow existing literature (e.g., Schroyen, 1997; Caballe and Panades, 1997; Chen,

2003) by assuming that the penalty rate π is either a maximum or a predetermined

value. By this assumption, the government enforcement policy corresponds to the

probability of detection, which is endogenously determined by the government in this

paper. It is worth noting that recent studies (e.g., Andreoni et al., 1998; Slemrod and

Yitzhaki, 2002; and the references therein) have examined issues related to the optimal

audit probability in the presence of tax evasion.

Denote cyt and cot+1 as the young- and old-age consumption of the agent. Then,

we have � �

cyt = (1− st)(1− τt)wt. (6)

To derive the old-age consumption, recall that a young agent deposits βtSt and (1 −
βt)St units of time t output in banks and ROSCAs, respectively. Moreover, the gov-

ernment audits the agent at period t + 1 with probability pt+1. The expected old-age

consumption of the agent can be calculated by using the tree diagram in Figure 2.

Specifically, if the agent is not audited, then he can consume the after-tax capital in-

comes from banks (which are equal to βtSt(1 − δ)(1 − τt+1)ρt+1) plus all capital

incomes from ROSCAs (equal to (1 − βt)λStρt+1) net of transaction costs (equal to

h0(1 − βt)2λStρt+1). If the agent is audited and tax evasion is discovered, he can

consume the after-tax capital incomes from banks (which again are equal to βtSt(1−
δ)(1−τt+1)ρt+1) plus capital incomes from ROSCAs (equal to (1−βt)λStρt+1) net of

tax payment of evaded capital incomes (equal to (1− βt)λStτt+1ρt+1), fines (equal to

(π−1)(1−βt)λStτt+1ρt+1), and transaction costs (equal to h0(1−βt)2λStρt+1). Since

the old agent is audited with the probability pt+1, the expected old-age consumption at

period t+ 1 is derived as� 	 �

Etcot+1 = (1− pt+1)[βtSt(1− δ)(1− τt+1)ρt+1 + (1− βt)λStρt+1

−h0(1− βt)2λStρt+1] + pt+1[βt(1− δ)St(1− τt+1)ρt+1

+(1− βt)λSt(1− τt+1)ρt+1 − (π − 1)(1− βt)λStτt+1ρt+1

−h0(1− βt)2λStρt+1]

= [βt(1−δ)(1−τt+1)+(1−βt)(1−pt+1πτt+1)λ−h0(1−βt)2λ]Stρt+1, (7)
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βtSt(1− δ)(1− τt+1)ρt+1

p
βtSt

1− p
βt βtSt(1− δ)(1− τt+1)ρt+1

St
[(1− βt)Stρt+1 − τt+1(1− βt)Stρt+1

−(π − 1)τt+1(1− βt)Stρt+1 − h0(1− βt)2Stρt+1]λ(1− βt)
p

(1− βt)St 1− p

[(1− βt)Stρt+1 − h0(1− βt)2Stρt+1]λ

Figure 2� Tree Diagram of Old-Age Consumption

where Et refers to the expected value at t.

The agent’s lifetime utility function is given as � 
 � 


U(cyt ,E
tcot+1) = ln cyt + η ln Etcot+1, (8)

where η is the discount factor. The young agent at period t can choose an st and βt to

maximize eq. (8) subject to eqs. (6) and (7), taking δ, λ, τt, τt+1, pt+1, wt, and ρt+1 as

given.34 The first order conditions lead to35 �

s∗t = s =
η

1+ η
(9)

and

34 Theoretically speaking, the young agent may choose a βt to maximize her/his expected life-time
utility which is given as ln cyt + η[pt+1 ln coa,t+1 + (1 − pt+1) ln c

o
n,t+1], where coa,t+1 and con,t+1 are

the amount old-age consumption when she/he is audited and not audited, respectively. However, since
the utility function is a concave function of consumption, the utility level under the maximized, expected
old-age consumption (given in eq. (7)) is higher than the one that is obtained by maximizing the expected
utility. Consequently, we follow Chen (2003) by assuming that the agent chooses a βt to maximize his/her
expected amount of old-age consumption.

35 The saving rate is independent of the interest rate (the rate of returns from savings) between t and
t+ 1 which is derived because the utility is logarithmic. Since the empirical evidence on the relationship
between the saving rate and interest rate is inconclusive, we think that building a model that is abstracted
from such a relationship is reasonable. See also Caballe and Panades (1997).

189



432H: 2015/06/23 02:13 PM page:190

Academia Economic Papers 43:2 (2015)

β∗t = 1− τt+1(1− δ − pπλ) + (λ+ δ − 1)
2λh0

. (10)

Note that tax evasion exists when β∗t lies between 0 and 1. For this purpose, we impose

the following conditions:

Conditions TE (Tax Evasion):

(i) 1− δ < λ and (λ+ δ − 1)− τt+1(pπλ+ δ − 1) > 0 (11a)

and

(ii) τt+1 < τ ≡ 2λh0 − (λ+ δ − 1)
(1− δ − pπλ) . (11b)

A unit of deposits in banks can be converted to 1 − δ units of capital, while a

unit of deposits in ROSCAs is expected to yield λ units of capital. The condition of

1 − δ < λ implies that deposits in ROSCAs are expected to yield a higher amount of

capital than those in banks. The condition of (λ + δ − 1) − τt+1(pπλ + δ − 1) > 0

implies that a unit of deposits in ROSCAs can yield a higher amount of after-tax capital

than the one in banks. This condition guarantees the existence of ROSCAs. Finally,

the condition of τt+1 < τ corresponds to (1−pt+1πτt+1)λ−2λh0 < (1−δ)(1−τt+1).

Note that (1− pt+1πτt+1)λ− 2λh0 is the expected, net rate of returns from allocating

all savings into ROSCAs, while (1−δ)(1−τt+1) is the counterpart from allocating all

savings in banks. This condition implies that it is not profitable for agents to allocate

all savings in ROSCAs. In sum, Conditions TE ensure that while ROSCAs are more

efficient than banks in converting savings into capital, it is not optimal for the agent to

allocate all savings into ROSCAs due to the presence of transaction costs associated

with ROSCAs. Define pc as
1− δ
πλ

. From Conditions TE, we have the following

results:

Proposition 1 All else equal, β∗t is increasing in p, π, and h0 but decreasing in δ under

Conditions TE. Moreover, an increase in τt+1 raises (reduces) β∗t if pc ≡ 1− δ
πλ

<

(resp. >)p.�
Increases in the probability of detection of tax evasion pt+1, the fixed penalty
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rate π, and the cost parameter of transaction costs of tax evasion (h0) will increase

the marginal benefit of putting more savings into the formal financial sector and hence

induce the agent to increase β∗t . By contrast, an increase in tax rate and the transaction

costs of savings through the formal financial sector induces the agent to deposit more

savings into the informal financial institutions. For a given τt+1 the government can

receive τt+1(1− δ) (resp. pπλτt+1) units of taxes from banks (resp. ROSCAs) per unit

of deposits. If 1− δ > pπλ, then an increase in τt+1 enables the government to collect

more revenue from deposits in banks. In response to this, the agent will decrease the

fraction of savings deposited in banks.

��� TAX EVASION� GOVERNMENT DETECTION� AND

ECONOMIC GROWTH

The government in the economy needs to finance an exogenously given, useless ex-

penditure at the end of each period. We assume that the government expenditure at

period t+1 (denoted as Gt+1) is a constant fraction of total output at the same period;

that is, Gt+1 = θyt+1, θ ∈ (0, 1). Moreover, it is costly for the government to audit

taxpayers. Following Chen (2003), the total cost of government auditing for a given

pt+1 at period t+1 is equal to f0pt+1yt+1, where f0 is a cost parameter of tax detection.

Note that the amount of capital converted by banks is equal to β ∗t (1−δ)St while the

amount of capital converted by ROSCAs is equal to (1−β∗t )λSt. Since capital incomes

from ROSCAs are evadable, the government budget constraint can be written as36

β∗t (1−δ)Stτt+1ρt+1+pπτt+1(1−β∗t )λStρt+1+τt+1wt+1=f0pyt+1+θyt+1. (12)

The total capital stock at period t+1 is a summation of capital converted by banks

and ROSCAs. Thus,

kt+1 = [β
∗
t (1− δ) + (1− β∗t )λ]s∗t (1− τt)wt. (13)

Given the values of kt and τt the next-period values of kt+1 and τt+1 for an exogenously

given value of θ are jointly determined by eqs. (12) and (13). Because eqs. (12) and

36 Eq. (12) implies that the aggregate economy is under equilibrium.
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(13) are highly nonlinear, we focus on the balanced growth equilibrium in the rest of

our analysis. The balanced growth equilibrium is defined as below:

Definition A balanced-growth equilibrium of the economy is a set of non-negative

sequences {kt, yt, wt, ρt, cyt , cot , s∗t , β∗t } for t ≥ 0 satisfy eqs. (1)–(10). Moreover,

along the balanced-growth equilibrium, kt, yt, wt, c
y
t and cot grow at a constant rate g,

while ρt, s∗t , β∗t , pt and the tax rate τt remain constant overtime.

Since τt and pt are constant in the balanced growth equilibrium, β∗t is also con-

stant. We now drop time subscripts for the variables that are constant in the balanced

growth equilibrium. Updating eq. (3) one period backward and substituting it into eq.

(13), we derive the growth rate of the capital stock as  	

kt+1

kt
= g = [β∗(1− δ) + (1− β∗)λ]s∗(1− τ)(1− α)A. (14)

With the help of eqs. (3) and (4), the government budget constraint in eq. (12) can be

rewritten as

[(θ+f0p)−τ(1−α)]yt+1=τ [β
∗(1−δ)+pπλ(1−β∗)]s∗(1−τ)(1−α)ytαA. (15)

Dividing both sides of eq. (15) by yt+1 and knowing that g = yt+1/yt we can rewrite

eq. (15) as

[
(θ+f0p)

τ
−(1−α)

]
=α
[β∗(1−δ−pπλ)+pπλ]
β∗(1−δ−λ)+λ =α

[β∗(1−δ−pπλ)+pπλ]
λ

[
1−β∗

(
λ+δ−1
λ

)] . (16)

Substituting β∗ into the above equation, we finally have � � �
[
(θ + f0p)

τ
− (1− α)

]
︸ ︷︷ ︸

LHS

= α
2λh0(1− δ)− (1− δ − pπλ)2τ − (λ+ δ − 1)(1− δ − pπλ)
2λh0(1− δ) + [(λ+ δ − 1) + τ(1− δ − pπλ)]

(
λ+ δ − 1
λ

)
︸ ︷︷ ︸

RHS

. (17)
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The equilibrium tax rate is then determined by eq. (17). The LHS of eq. (17) is the ratio

of the share of total government expenditure (including its non-productive spending

and auditing costs) net of tax revenues from labor incomes over the tax rate, while the

RHS is the share of tax revenue of capital incomes plus expected revenues from an

audited agent who concealed his capital incomes in ROSCAs. We now characterize

eq. (17) as follows:37

Lemma 1 (i)
∂LHS
∂τ

< 0 and
∂2LHS
∂τ 2 > 0; (ii)

∂RHS
∂τ

< (>) 0 if pc > (<) p and

∂2RHS
∂τ 2 > 0 for τ < τ .

While LHS is decreasing in τ , RHS may be an increasing or decreasing function

of τ , depending on whether pc > p and pc < p. Regardless of whether pc > p or

pc < p, it is obvious that if τ = 0 then LHS = ∞ > RHS. We next impose the

following condition:

Condition TR (Tax Rate):

1 >
(θ + f0p)(1− δ − pπλ)

2λh0 − (λ+ δ − 1)
. (18)

Condition TR implies that LHS < RHS when τ = τ no matter whether pc > p

or pc < p.38 Hence, Condition TR ensures that LHS and RHS must intersect each

other at a unique τ ∗, τ∗ ∈ (0, τ) for pc > p and pc < p. Consequently, we have the

following result:

Proposition 2 Under Conditions TR, there exists an unique equilibrium tax rate τ ∗,
τ∗ ∈ (0, τ), regardless of whether pc < p or pc > p.

It is interesting to examine the effect of an increase in p on the equilibrium tax

rate. To see this, we first obtain the following result:

Lemma 2 For any given τ , τ ∈ (0, τ), ∂LHS
∂p

> 0 and
∂RHS
∂p

> 0, regardless of

whether pc > p or pc < p.

37 The proof of Lemma 1 is available from the author.
38 In general, there are two equilibrium levels of tax rate. Under Condition TR, however, β∗ in the other

equilibrium tax rate will be negative, which should not be considered.
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Figure 3� Determination of Equilibrium Tax Rate: pc > p

Lemma 2 implies that an increase in p shifts the loci of LHS and RHS up. Recall

that LHS is the share of total government expenditure over government tax revenue of

capital incomes. An increase in p leads to an increase in government expenditure of tax

detection, all else equal, and hence raises LHS. On the other hand, RHS is the share

of tax revenue from capital incomes and expected revenue from the audited agents.

An increase in p obviously raises the expected revenue from the audited agent for any

given τ and hence shifts the locus of RHS up. Since an increase in p shifts both the

loci of LHS and RHS up, its effect on the equilibrium tax rate is ambiguous. However,

if f0 is sufficiently small, then an increase in p only shifts up the locus of LHS slightly,

as shown by the dotted lines in Figures 3 and 4. In reality, Chen (2003) reports a very

small value of f0 = 0.0082 for Taiwan. Hence, f0 is assumed to be sufficiently small,

and hence we have the following result:

Proposition 3 Assuming that f0 is relatively small, an increase in p reduces the equi-

librium tax rate τ ∗, regardless of whether pc > p or pc < p.

The government chooses an optimal probability of detection p to maximize the

social welfare function, which is a summation of the agents’ utility of all generations.

Denote µt, µ ∈ (0, 1), as the Pareto weight placed on the utility of generation t. The

social welfare function (denoted asW ) can be derived as (ignoring constant terms)

W =
∞
S
t=0
µtU(cyt , c

o
t+1)

=
1

1− µ
[
(1+ η) ln(1− τ ∗) + η lnM +

(1+ η)µ
(1− µ) ln g

]
, (19)
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Figure 4� Determination of Equilibrium Tax Rate: pc < p

where g is given in eq. (14) andM ≡ β∗(1 − δ)(1 − τ∗) + (1 − β∗)(1 − pπτ∗)λ −
h0(1−β∗)2λ. At first glance, the effect of an increase in p on the social welfare is very

complicated. However, one sees that if µ is large enough, then the marginal impact of

p on W through its effects on g will dominate its marginal impacts obtained through

(1 − τ) andM in eq. (19). Under this condition, the optimal p is mainly determined

by the one maximizing economic growth.

Differentiating eq. (14) with respect to p and taking the equilibrium tax rate

determined by eq. (14) into account lead to

∂g

∂p
=

{
−[β∗(1−δ)+(1−β∗)λ] dτ

∗

dp︸ ︷︷ ︸
MB

−(1−τ∗)(λ+δ−1)
dβ∗

dp︸ ︷︷ ︸
MC

}
s∗(1−α)A. (20)

Thus, the optimal probability of tax detection (denoted as p∗), if it exists, is derived by

the following equation:

[β∗(1− δ) + (1− β∗)λ]
(
− dτ

∗

dp

)
︸ ︷︷ ︸

MB

−(1− τ∗)(λ+ δ − 1)
dβ∗

dp︸ ︷︷ ︸
MC

= 0. (21)

From eq. (10) we have
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dβ∗

dp
= − (1− δ − pπλ)

2λh0

dτ∗

dp
+
τ∗π
2h0
. (22)

Obviously, if p < pc (so that 1 − δ − pπλ > 0), then
dβ∗

dp
must be positive. On the

other hand, if p > pc then the sign of
dβ∗

dp
is ambiguous. However, if

dβ∗

dp
< 0 for

the case of p > pc, then eq. (20) implies that the optimal probability of tax detection

is equal to one, which is not reasonable in reality. Hence, we assume that
τ∗π
2h0

>

− (1− δ − pπλ)
2λh0

dτ∗

dp
for the case of p > pc. Given this, we have the following

result:

Proposition 4 Government tax detection is able to induce tax compliance, regardless

of whether p < pc or p > pc.

Given Propositions 3 and 4, the first term in the big braces of the RHS of eq.

(20) can be viewed as the marginal benefit (MB) of an increase in p on economic

growth. Similarly, the second term is the marginal cost (MC). If there is any change

in the exogenously given parameters so that MB and MC change, then eq. (21) can be

satisfied either by an increase in p or a decrease in p. We next explore the effects of

financial development (measured by a decrease in δ) on the optimal probability of tax

detection p∗.
Although we have found an equation that determines p∗, the closed-form solution

of this optimal probability cannot be obtained, as the equilibrium tax rate is highly

non-linear. Nevertheless, this model is able to yield an implication that it is optimal

for developing countries (with a higher level of δ) to adopt a policy of tax enforcement

that results in severe tax evasion. To see this, consider now that financial development

occurs as the intermediation cost δ decreases. As we stated, financial development

(measured by a decrease in δ) may lead to an increase or a decrease in the optimal

probability of tax detection p∗. We now consider each possibility in turn.

Case �� Financial Development Leading to an Increase in p∗

This case arises when financial development intensifies MB and/or attenuates

MC, leading to an increase in the optimal probability of tax detection p∗. Accord-
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ing to Propositions 3 and 4, an increase in p∗ leads to a decrease in τ ∗ and an increase

in β∗. Note also that a decrease in δ also directly affects the optimal tax compliance

β∗. To see this, we rewrite eq. (10) as

β∗t =
2λh0 − τ∗(1− pπλ)− δ(1− τ∗) + (1− λ)

2λh0
. (10a)

Since (1− τ ∗) > 0, a decrease in δ also directly increases the optimal tax compliance

β∗. This together with the fact that a decrease in δ leads to an increase in both p∗ and

β∗ indicates that financial development is associated with an increase in p∗ as well as

β∗ but a decrease in the tax rate τ ∗. Conversely, developing countries which possess

a higher δ and hence a less-developed financial sector should adopt a policy of tax

enforcement that leads to more severe tax evasion and a larger size of the informal

sector.

Case �� Financial Development Leading to a Decrease in p∗

If financial development attenuates MB and/or intensifies MC, then financial de-

velopment leads to a decrease in p∗. Intuitively, this case arises when a marginal de-

crease in the unit cost of banking transactions induces individuals to increase their de-

posits in banks to a large extent. Obviously, this increases the government tax revenues

to a great extent. To keep the budget balanced, the government reduces its revenues

from penalties by reducing the probability of tax detection. According to Propositions

3 and 4, a decrease in p∗ leads to an increase in τ ∗ and hence a decrease in β∗. Though

a decrease in p∗ leads to a decrease in β∗, the overall effect of a decrease in δ on β∗ is

not negative. This is because, as shown in eq. (10a) above, a decrease in δ also directly

increases β∗. If this direct effect from δ outweighs the one from a decrease in p∗ on

β∗, then the optimal tax compliance β∗ can be increased as a result of a decrease in

δ.39 In this case, we can derive a conclusion that a decrease in δ is associated with

an increase in β∗, implying that developing countries with a higher δ should adopt a

policy of tax enforcement that leads to severe tax evasion and hence a larger size of the

informal sector (i.e., a lower β∗). By assuming that the direct effect from δ outweighs

39 If this direct effect from δ is outweighed, then a decrease in δ will lead to a decrease in β∗. This
implies that developing countries should adopt a policy of tax enforcement that leads to more tax compli-
ance and a smaller size of the informal sector. This case, however, is not consistent with recent empirical
studies.
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the one from p∗ on β∗ in Case 2, we reach the following conclusion from Cases 1 and

2:40

Proposition 5 If µ is large enough, countries with a less-developed financial sector

should adopt a policy of tax enforcement that leads to more severe tax evasion and a

larger size of the informal sector.

��� CALIBRATION

Since the equilibrium tax rate τ ∗ is too complicated to derive, we are not able to obtain

an analytical solution for the optimal β∗. To obtain a more concrete image of our

results, we calibrate the model by adopting values of parameters from recent studies.

Consider the following values for the model parameters. First, the income share

of capital α is set equal to 0.92, as in Turnovsky (2000). Moreover, the cost parameter

of tax detection f0 is equal to 0.0082, the fixed penalty rate π is equal to 1.5, and the

cost parameter of tax evasion h0 is equal to 0.2.41 All of these are taken directly from

Chen (2003). Since the government size in developing countries is between 20% and

30% of GDP, the share of government expenditure θ is set equal to 0.25. If we view

each period in the two-period-lived OLG model as 30 years, then the discount factor

η is set equal to 0.4, implying that the discount factor for each year is about 97%. We

also set µ = 0.8 in the benchmark case, implying that, except the initial generation,

the utility of each generation is discounted at 80% in the welfare function. The value

of 120 for A is chosen to yield reasonable figures of economic growth.42 Note that

the value of λ is not available from the literature. In order to satisfy the condition of

λ+ δ − 1 > 0 for any possible value of δ, we set λ = 0.95.

Due to the nature of tax evasion, data related to tax evasion are difficult to ob-

tain, because they usually escape normal statistical registration and documentation.

Recently, Beck et al. (2014) employ a large data set from World Bank-IFC to measure

40 We calibrate our model with a relatively high value of µ (i.e., µ = 0.8) in the next section. We also
calibrate the case of a lower value of µ (µ = 0.5). We find that our conclusions still hold for µ = 0.8 or
µ = 0.5. Results are available upon request.

41 The cost parameter of tax evasion h0 in the benchmark case of Chen (2003) is equal to 0.15. Since
we consolidate costs of tax evasion and participation in the informal sector, we assume that h0 is equal to
0.2 in the benchmark case. Note that Chen (2003) also changes h0 from 0.15 to 0.39.

42 Note that β∗ and p∗ are independent of A.
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the degree of tax evasion. The data set is a set of firm-level surveys containing more

than 64,000 firm observations across 102 countries over the period 2002 to 2010. From

this data set, they construct a tax evasion ratio, which is equal to one minus the share

of sales reported for tax purpose. We calibrate our model to yield values of 1−β ∗ that

are consistent with the tax evasion ratios reported by Beck et al. (2014). According to

Table 1 of Beck et al. (2014), the tax evasion ratio ranges from 68% in Gambia to less

than 4% in Ireland, indicating that the values of 1 − β∗ should lie between 0.04 and

0.68. Since the purpose of our study is to examine the relationship between tax eva-

sion and financial development, we should consider values of δ that can yield values

of 1− β∗ in a range of 0.04 and 0.68. Given the above parameter values, we find that

1− β∗ is equal to 0.684 if δ = 0.47. Moreover, if δ = 0.078, then 1 − β∗ is equal to

0.04. Consequently, we should consider δ in a range of 0.078 and 0.47.

Before we examine the relationship between financial development and tax eva-

sion, we first examine the relationship between the probability of p and τ ∗, β∗, g∗, and

W ∗, respectively, for a given δ. This can confirm the existence of the optimal prob-

ability of tax detection. For this purpose, we choose δ = 0.3, which is in the range

of 0.078 and 0.47. Results are presented in Figure 5. As shown in part (A) of Figure

5, an increase in p reduces the equilibrium tax rate τ ∗ (Proposition 3) for given other

parameters. On the other hand, an increase in p increases β∗ (Proposition 4) as shown

in part (B) of Figure 5. From parts (C) and (D) of Figure 5, the optimal probability of

tax detection that maximizes social welfare is equal to 0.735, and the corresponding

economic growth rate is equal to 1.676.

We now turn our attention to examining the effects of financial development,

measured by a decrease in δ from 0.47 to 0.078 on β∗, τ∗, p∗, g∗, and W ∗, where

g∗ and W ∗ are economic growth and social welfare when p is optimally chosen. We

report the results in Table 1.

Some interesting results are obtained from Table 1. First, financial development

in the formal financial sector, represented by a decrease in δ from 0.47 to 0.078 is

associated with a decrease in p∗, an increase in τ ∗, and hence a decrease in 1 − β∗,
implying that financial development is associated with a policy of tax enforcement

that leads to more tax evasion. This corresponds to Case 2, which we discussed above.

Hence, countries with a more developed financial sector should adopt a policy of tax

detection that leads to less-severe tax evasion, more tax compliance (a higher β ∗),
and a smaller size of informal financial sector. This conclusion provides a theoretical

explanation for why developing countries with a less-developed financial sector have
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Figure 5� Effects of Increase in p on τ ∗, β∗, g, andW

a larger size of informal sector and more severe tax evasion.

Second, a decrease in δ from 0.47 first leads to a decrease in economic growth, un-

til δ reaches 0.275, from where a further decrease in δ leads to an increase in economic

growth.43 This implies that there exists a threshold effect of financial development

on economic growth or a nonlinear relationship between financial development and

economic growth. This threshold effect has been discovered by many recent studies.

Bose and Cothren (1996), for example, present a model with asymmetric informa-

tion in which lenders may induce self-selection either by rationing and/or screening

a fraction of borrowers. While there is no cost associated with rationing borrowers,

screening is costly. In this setting, there are two opposite effects of a decrease in the

screening cost, which can be viewed as financial development, on capital investment

and economic growth. First, it induces the lender to screen more borrowers and hence

43 As an alternative view from Table 1, the impact of financial development in the formal financial
sector, measured by a decrease in δ, may be ambiguous or insignificant on economic growth when δ >
0.15, because a decrease in δ may lead to a decrease or an increase in economic growth. Nevertheless,
when δ < 0.15 a further decrease in δ significantly enhances economic growth. This implication is
consistent with empirical studies presented below.
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Table 1� Effects of a Decrease in δ on β∗, τ∗, p∗, g, andW : The Case of α = 0.92

δ 1− β∗ τ∗ p∗ g∗ W ∗

0.470 0.684 0.198 0.936 1.796 12.539

0.450 0.656 0.207 0.895 1.767 12.094

0.425 0.621 0.216 0.853 1.737 11.635

0.400 0.586 0.224 0.819 1.713 11.281

0.375 0.548 0.230 0.791 1.696 11.031

0.350 0.512 0.236 0.769 1.684 10.882

0.325 0.473 0.240 0.750 1.677 10.831

0.300 0.434 0.244 0.735 1.676 10.875

0.275 0.393 0.247 0.722 1.680 11.012

0.250 0.352 0.249 0.712 1.689 11.237

0.225 0.309 0.251 0.704 1.703 11.549

0.200 0.265 0.252 0.697 1.722 11.942

0.175 0.221 0.253 0.692 1.745 12.414

0.150 0.176 0.2542 0.687 1.774 12.960

0.125 0.130 0.2547 0.684 1.808 13.576

0.100 0.083 0.2551 0.681 1.847 14.258

0.078 0.042 0.2554 0.679 1.891 15.000

enables more borrowers to obtain credit. Second, screening more borrowers implies

that a larger amount of resources are lost, which is detrimental to capital investment

and economic growth. Bose and Cothren (1996) demonstrate that a decrease in δ may

decrease economic growth initially.44 Only when δ falls below a threshold level will

a decrease in δ lead to an increase in economic growth. In Deidda and Fattouh (2002),

financial intermediation enables individuals to diversify risk so that savings could be

more productive. However, transactions in financial intermediation incur fixed costs.

Thus, the presence of financial intermediation may first lower economic growth, un-

til the income of the economy reaches a threshold level.45 Empirical evidence that

44 See also Hung and Cothren (2002) and Hung (2005). In these models, financial development may
first benefit consumption borrowing, which crowds out capital investment and economic growth. The
positive correlation between financial development and economic growth can be obtained only when
financial development reaches a threshold level.

45 It is generally believed that the level of financial development is positively correlated with income
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confirms the existence of the threshold effects of financial development and economic

growth can be found in De Gregorio and Guidotti (1995), Odedokum (1996), Deidda

and Fattouh (2002), and Rioja and Valev (2004).46

While our model obtains a nonlinear relationship between financial development

and economic growth, the mechanism underlying this relationship is totally different

from recent studies. By integrating tax evasion with financial dualism, a decrease in δ

also leads to two opposite effects on economic growth in our model. First, a decrease

in δ induces the agents to allocate more savings into the formal financial sector. This

is detrimental to capital investment and economic growth, because the efficiency of

banks is less than that of ROSCAs. Second, financial development directly enhances

the efficiency of capital investment (through banks), which leads to an increase in

economic growth. Table 1 implies that the first (second) effect dominates the second

(first) for higher (lower) values of δ.

Finally and more importantly, Table 1 indicates that countries with severe tax

evasion can have growth performance similar to that of countries with less-severe tax

evasion. For example, the growth rate when δ = 0.47 (less-developed financial sector)

and hence 1 − β∗ = 0.684 (severe tax evasion) is roughly equal to the one when δ =

0.125 (more-developed financial sector) and 1− β∗ = 0.130 (less-severe tax evasion).

This result captures the growth performance of the Asian tigers in the 1980s and 1990s

well, as countries with a less-developed financial sector and severe tax evasion (such

as Taiwan and Korea) can have growth performance similar to that of countries with a

more developed financial sector and less severe tax evasion (such as Hong Kong and

Singapore).

��� DISCUSSION

Several aspects of our modeling strategy merit comments. First, we abstract from

issues related to tax evasion of labor incomes in this model. Tax evasion of labor in-

comes can be introduced by assuming that young agents may underreport their labor

incomes to the tax authority or allocate some labor into production in the informal

level. Given this, Deidda and Fattouh’s (2002) model implies a nonlinear relationship between financial
development and economic growth.

46 While different techniques of estimation in these studies may lead to different conclusions, these stud-
ies generally conclude that there is a nonlinear relationship between financial development and economic
growth.
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sector. This consideration, however, will only complicate our analyses without adding

new insights. Recall that the purpose of this paper is to illustrate a possibility that it

may be optimal for developing countries to adopt a looser policy of tax enforcement.

As we have shown, this possibility hinges on the two following facts: First, a young

agent may deposit a fraction of savings in ROSCAs for the purpose of evading tax on

capital incomes. Second, ROSCAs may be more efficient than banks in facilitating

capital investment. The fraction of young agents’ savings deposited in ROSCAs, how-

ever, is determined by the costs and benefits of doing so. The costs include the rate of

returns from deposits on banks and the possibility of concealing capital incomes from

being audited. On the other hand, the benefits are the possibility of evading taxes on

capital incomes. Obviously, whether the young agent can evade taxes on labor incomes

or not plays no role in influencing the costs and benefits of this decision.47

Second, our model has a feature that the choice of deposits in ROSCAs is equiv-

alent to the choice of tax evasion. Again, we make this assumption to simplify our

analysis. We may, as an alternative, separate this decision into two distinct decisions

such that young agents determine the fraction of savings deposits in ROSCAs at pe-

riod t and underreport capital incomes (derived from banks and ROSCAs) to the tax

authority at period t+ 1. Following Gordon and Li (2009), the government can access

banks’ records of agents and use them to enforce tax payment. By contrast, the govern-

ment does not have any control on ROSCAs, so taxes on capital incomes derived from

ROSCAs are evadable. Given this, the old agent at period t + 1 will report all capital

incomes derived from banks but underreport those derived from ROSCAs. As a ra-

tional agent, the young agent, who decides the fractions of savings deposited in banks

and ROSCAs at period t, will take this disparity of tax evasion on capital incomes in

the next period into account. Specifically, suppose that the government announces that

the probability of tax detection p will be increased in the next period (i.e., at period

t+ 1), which will induce the (old) agent to report a greater fraction of capital incomes

derived from ROSCAs to the tax authority. Knowing that he will be forced to report

more capital incomes derived from ROSCAs at the next period, the agent will reduce

the fraction of savings deposited in ROSCAs at period t, because deposits in ROSCAs

47 The presence of tax evasion of labor incomes will change the amount of after-tax labor incomes and
hence savings St. The fraction of savings deposited in ROSCAs, however, is not affected by the amount
of St. Note that tax evasion is less severe in wages and salaries, as both are covered by withholding
(Clotfelter, 1983). By contrast, the reporting rate of capital incomes is much smaller. This may give an
alternative reasoning that considering tax evasion on capital incomes seems more important. We also
thank an anonymous referee for bringing this point to our attention.
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incur transaction costs. Consequently, an increase in p at period t + 1 will result in

a higher fraction of reported capital incomes at period t + 1 and a lower fraction of

savings deposited in ROSCAs at period t. In our current model, both are equivalent to

a higher value of β∗. Consolidating these two different decisions into one, however,

can simplify our analysis without losing generality.

Third, one may think that the integration of the choices of deposits in ROSCAs

and tax evasion may not be consistent with reality. Indeed, the majority of tax evasion

in developing countries is due to their industrial structure of small retail business and

small manufacturing, rather than ROSCAs.48 Nevertheless, we think that our model is

consistent with the majority of tax evasion in developing countries, since agents who

intend to engage in small business and manufacturing usually seek external funding

from informal financial institutions. Tang (1995), for example, provides a comprehen-

sive survey on the roles of informal financial institutions in developing countries with

a focus on Taiwan. Specifically, credit markets in developing countries are segmented,

as large-scale firms seek external financing from banks while small-scale ones borrow

from informal financial institutions. More recently, Beck et al. (2008), using a firm-

level survey database covering 48 countries, confirm that small firms use significantly

more informal finance than large firms, especially in countries with underdeveloped

financial markets. Moreover, they find that small firms, even with access to informal

and other financing, still face severe financial constraints.49 Given that the majority

of tax evasion in developing countries is by small-scale firms which obtain loans from

ROSCAs, our setting in which capital incomes derived from deposits in ROSCAs are

tax evadable should be consistent with reality.

Our model also abstracts from the possibility that government spending may facil-

itate private production as in Chen (2003), who adds tax evasion into Barro (1990) and

examines the effects of tax evasion on the optimal tax rate, the optimal share of gov-

ernment public spending, and economic growth. By optimizing individual’s behavior

of tax evasion, Chen (2003) finds that tax evasion has a negligible effect on economic

growth if the degree of externality of public spendings is less than 0.2, which seems

to be consistent with some empirical studies.50 Note that a lower degree of the ex-

48 We thank an anonymous referee for raising this point.
49 This implies that the amount of loans offered in credit markets (through formal or informal institu-

tions) is determined by the supply side, not the demand side of small firms. Thus, this paper focuses on
deposits in informal financial institutions (the supply side of loans), not the demand side of loans from
small firms.

50 Various conclusions regarding the degree of externality of public spending are obtained by recent
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ternality of public spending actually implies that government spending is relatively

unimportant to output production and hence economic growth. From this, the effects

of tax evasion on economic growth, through influencing government tax revenues and

hence spending, are also unimportant. It should be noted that a small degree of the

externality of public spending in Barro (1990) implies that private capital investment

is the key impetus to output production and hence economic growth. In other words, if

the degree of externality of government spending is small, we should focus on how tax

evasion directly influences capital investment, instead of emphasizing how tax evasion

affects government tax revenues and spendings. Consequently, we do not consider the

possibility that government spending may facilitate private production.

Our analysis focuses on the optimal probability of tax detection. As stated, Chen

(2003) examines the optimal tax rate with the presence of tax evasion. In the literature

of tax evasion, however, both the tax rate and the optimal probability of tax detection

have been the central issues of investigation. Without considering the productive role

of government spending, it should be noted that the tax rate and the optimal proba-

bility of tax detection are actually interrelated under the balanced government budget.

Indeed, as we have seen from eq. (17), an increase in the optimal probability of tax

detection leads to a decrease in the tax rate for a given constant share of government

useless spending. In fact, our conclusions will not change if we derive an optimal

tax rate first and allow eq. (17) to determine the optimal probability of tax detection.

Since our purpose is to illustrate the possibility that it may be optimal for developing

countries to adopt a looser or stricter policy of tax enforcement, we choose to obtain

the optimal probability of tax detection, instead of the optimal tax rate.

It may be worth comparing our model with Chen (2003). The focus of Chen

(2003) is the optimal tax rate and optimal government spending. The probability of

tax detection is exogenously given in his analysis. The optimal tax rate is derived in

Chen (2003), as an increase in the tax rate raises two different effects. First, it raises

government spending, which facilitates private production. Second, it results in addi-

tional distortions, which is detrimental to private production. By abstracting from the

productive role of government spending in our model, the first effect of Chen (2003)

disappears. Nevertheless, the endogenous choice of the probability of tax detection

(and hence the optimal tax rate) brings in a new set of two opposite effects to the econ-

empirical works, ranging from no significant effect to a strongly positive effect of public capital on
output. See Bom and Ligthart (2008) for a discussion. In this paper, we follow Chen (2003) by assuming
a small degree of the externality (productivity) of public spending in the Asian tigers.
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omy. This may lead to a question as which mechanism of obtaining the optimal tax

rate between Chen (2003) and ours is more reasonable. It should be noted that there

is no clear-cut answer to this question. Indeed, we wish to illustrate the possibility

that it may be optimal for developing countries to adopt a looser policy of tax enforce-

ment. Hence, we focus on the optimal probability of tax detection. If one intends

to investigate how tax evasion influences government tax revenues and spendings, the

mechanism of Chen (2003) should be emphasized.

��� CONCLUSION

This paper integrates tax evasion and financial dualism in a simple endogenous growth

model. We show that, in addition to the tax rate and tax enforcement policies, the

relative efficiency in converting savings into capital between the formal and informal

financial sectors also plays a role in determining the behaviors of tax evasion.

Under this setting, we find that it may be an optimal policy for a government with

a less-developed formal financial sector to choose a policy that allow a larger extent of

tax evasion. Since concealed capital incomes are accumulated through informal finan-

cial sector, an increase in the level of tax evasion implies that more savings are chan-

neled into the more efficient informal financial sector. This facilities capital investment

and economic growth. By contrast, a government with a more developed formal sector

should provide a stricter environment to mitigate tax evasion. More importantly, these

two types of countries may have very similar economic growth performance. These

results may provide an explanation for the growth experience of the Asian tigers in the

1980s and 1990s.

Our model yields a testable implication for future studies related to the Asian

tigers. Specifically, an increase in the probability of tax detection is associated with a

decrease in the tax rate. Moreover, this implication is based on an assumption that the

government takes the share of its expenditure as given, and then adjusts the tax rate

and the detection probability to balance the budget. We, however, are not able to find

a reliable set of data consisting of tax rates, the detection probability, and government

behavior of the Asian tigers in the 1980s and 1990s. Future studies may try to collect

the data and test these issues.

206



432H: 2015/06/23 02:13 PM page:207

Tax Evasion, Financial Dualism, and Economic Growth (Fu-Sheng Hung)

REFERENCES

Andreoni, J., B. Erard, and J. Feinstein (1998), “Tax Compliance,” Journal of Economic Liter-

ature, 36, 818–860.

Arnott, R. and J. E. Stiglitz (1991), “Moral Hazard and Nonmarket Institutions: Dysfunctional

Crowding Out or Peer Monitoring?” American Economic Review, 81, 179–190.

Ayyagari, M., A. Demirguc-Kunt, and V. Maksimovic (2010a), “Are Innovating Firms Vic-

tims or Perpetrators? Tax Evasion, Bribe Payments, and the Role of External Finance in

Developing Countries,” World Bank Policy Research Working Paper, No. 5389.

Ayyagari, M., A. Demirg-Kunt, and V. Maksimovic (2010b), “Formal versus Informal Finance:

Evidence from China,” Review of Financial Studies, 23, 3048–3097.

Baldry, J. C. (1984), “The Enforcement of Income Tax Laws: Efficiency Implications,” Eco-

nomic Record, 60(2), 156–159.

Barro, R. J. (1990), “Government Spending in a Simple Model of Endogenous Growth,” Jour-

nal of Political Economy, 98(5), S103–S125.

Beck, T., A. L. Chen, and A. U. Yue (2014), “Why Do Firms Evade Taxes? The Role of

Information Sharing and Financial Sector Outreach,” Journal of Finance, 69, 763–817.

Beck, T., A. Demirg-Kunt, and R. Levine (2006), “Bank Concentration, Competition, and

Crises: First Results,” Journal of Banking & Finance, 30, 1581–1603.

Beck, T., A. Demirguc-Kunt, and V. Maksimovic (2008), “Financing Patterns Around the

World: Are Small Firms Different?” Journal of Financial Economics, 89, 467–487.

Besley, T. (1995), “Nonmarket Institutions for Credit and Risk Sharing in Low-Income Coun-

tries,” Journal of Economic Perspectives, 9, 115–127.

Besley, T., S. Coate, and G. Loury (1993), “The Economics of Rotating Savings and Credit

Associations,” American Economic Review, 83, 792–810.

Blackburn, K., N. Bose, and S. Capassom (2012), “Tax Evasion, the Underground Economy

and Financial Development,” Journal of Economic Behavior and Organization, 83, 243–

253.

Bom, P. and J. E. Ligthart (2008), “How Productive Is Public Capital? A Meta-Analysis,”

207



432H: 2015/06/23 02:13 PM page:208

Academia Economic Papers 43:2 (2015)

CESifo Working Paper, No. 2206.

Bose, N. and R. Cothren (1996), “Equilibrium Loan Contracts and Endogenous Growth in the

Presence of Asymmetric Information,” Journal of Monetary Economics, 38, 363–376.

Caballe, J. and J. Panades (1997), “Tax Evasion and Economic Growth,” Public Finance, 52,

318–340.

Capasso, S. and T. Jappelli (2013), “Financial Development and the Under-Ground Economy,”

Journal of Development Economics, 101, 167–178.

Chandavarkar, A. G. (1985), “The Non-Institutional Financial Sector in Developing Countries:

Macroeconomic Implications for Savings Policies,” Savings and Development, 9, 129–

140.

Chen, B. L. (2003), “Tax Evasion in a Model of Endogenous Growth,” Review of Economic

Dynamics, 6(2), 381–403.

Clotfelter, C. T. (1983), “Tax Evasion and Tax Rates: An Analysis of Individual Returns,”

Review of Economics and Statistics, 65, 363–373.

Cobham, A. (2005), “Tax Evasion, Tax Avoidance and Development Finance,” Queen Eliza-

beth House Working Paper, No. 129.

Cole, D. C. and Y. C. Park (1983), Financial Development in Korea, 1945–1978, Cambridge,

MA: Harvard University Asia Center.

Daniel, B. C. and H. B. Kim (1992), “An Alternative Rationale for Financial Dualism,” Journal

of Money, Credit and Banking, 24, 570–577.

De Gregorio, J. and P. Guidotti (1995), “Financial Development and Economic Growth,” World

Development, 23, 433–448.

Deidda, L. and B. Fattouh (2002), “Nonlinearity between Finance and Growth,” Economics

Letters, 74, 339–345.

Demirguc-Kunt, A., L. Laeven, and R. Levine (2004), “Regulations, Market Structure, Institu-

tions, and the Cost of Financial Intermediation,” Journal of Money, Credit, and Banking,

36, 593–622.

Diamond, D. (1984), “Financial Intermediation and Delegated Monitoring,” Review of Eco-

nomic Studies, 51, 393–414.

Edwards, S. and G. Tabellini (1991), “Explaining Fiscal Policies and Inflation in Developing

Countries,” Journal of International Money and Finance, 10, S16–S48.

208



432H: 2015/06/23 02:13 PM page:209

Tax Evasion, Financial Dualism, and Economic Growth (Fu-Sheng Hung)

Fama, E. (1980), “Banking in the Theory of Finance,” Journal of Monetary Economics, 6,

39–57.

Fry, M. J. (1982), “Models of Financially Repressed Developing Economies,” World Develop-

ment, 10, 731–750.

Fry, M. J. (1988), Money, Interest and Banking in Economic Development, Baltimore, Mary-

land: John Hopkins University Press.

Fry, M. J. (1995), Money, Interest, and Banking in Economic Development, 2nd edition, Balti-

more, Maryland: John Hopkins University Press.

Fugazza, M. and J. F. Jacques (2004), “Labor Market Institutions, Taxation and the Under-

ground Economy,” Journal of Public Economics, 88, 395–418.

Germidis, D. (1990), “Interlinking the Formal and Informal Financial Sectors in Developing

Countries,” Savings and Development, 14, 5–22.

Germidis, D., D. Kessler, and R. Meghir (1991), Financial Systems and Development: What

Role for the Formal and Informal Financial Sectors?, Paris: OECD Development Centre.

Ghate, P. B. (1992), “Interaction between the Formal and Informal Financial Sectors: The

Asian Experience,” World Development, 20, 859–872.

Gordon, R. and W. Li (2009), “Tax Structures in Developing Countries: Many Puzzles and a

Possible Explanation,” Journal of Public Economics, 93, 855–866.

Gurley, H. G. and E. S. Shaw (1960), Money in a Theory of Finance, Washington, DC: Brook-

ings Institute.

Ho, W. H. and Y. Wang (2005), “Public Capital, Asymmetric Information, and Economic

Growth,” Canadian Journal of Economics, 38, 57–80.

Hung, F. S. (2005), “Credit Rationing and Capital Accumulation with Investment and Con-

sumption Loans Revisited,” Journal of Development Economics, 78, 322–347.

Hung, F. S. and R. Cothren (2002), “Credit Market Development and Economic Growth,”

Journal of Economics and Business, 54, 219–237.

Jung, Y. H., A. Snow, and G. A. Trandel (1994), “Tax Evasion and the Size of the Underground

Economy,” Journal of Public Economics, 54, 391–402.

Kan, K. (2000), “Informal Capital Sources and Household Investment: Evidence from Tai-

wan,” Journal of Development Economics, 62, 209–232.

Kolm, S.-C. (1973), “A Note on Optimum Tax Evasion,” Journal of Public Economics, 2,

209



432H: 2015/06/23 02:13 PM page:210

Academia Economic Papers 43:2 (2015)

265–270.

La Porta, R. and A. Shleifer (2008), “The Unofficial Economy and Economic Development,”

NBER Working Paper, No. 14520.

Levaggi, R. and F. Menoncin (2012), “Tax Audits, Fines and Optimal Tax Evasion in a Dy-

namic Context,” Economics Letters, 117, 318–321.

Levine, R. (1997), “Financial Development and Economic Growth: Views and Agenda,” Jour-

nal of Economic Literature, 35, 688–726.

Lin,W. Z. and C. C. Yang (2001), “A Dynamic Portfolio Choice Model of Tax Evasion: Com-

parative Statics of Tax Rates and Its Implication for Economic Growth,” Journal of Eco-

nomic Dynamics and Control, 25, 1827–1840.

McKinnon, R. I. (1973), Money and Capital in Economic Development, Washington, DC:

Brookings Institution.

Montiel, P. J., P. R. Agenor, and N. U. Haque (1993), Informal Financial Markets in Develop-

ing Countries: A Macroeconomic Analysis, London: Blackwell.

Odedokum, M. O. (1996), “Alternative Econometric Approaches for Analyzing the Role of

the Financial Sector in Economic Growth: Time-Series Evidence from LDCs,” Journal of

Development Economics, 50, 119–146.

Pagano, M. (1993), “Financial Markets and Growth: An Overview,” European Economic Re-

view, 37, 613–622.

Rioja, F. and N. Valev (2004), “Does One Size Fit All? A Reexamination of the Finance and

Growth Relationship,” Journal of Development Economics, 74, 429–447.

Schneider, E. and D. Enste (2002), The Shadow Economy: Theoretical Approaches, Empirical

Studies, and Political Implications, Cambridge: Cambridge University Press.

Scholes, M., G. J. Benston, and C. W. Smith (1976), “A Transactions Cost Approach to the

Theory of Financial Intermediation,” Journal of Finance, 31, 215–231.

Schroyen, F. (1997), “Pareto Efficient Income Taxation under Costly Monitoring,” Journal of

Public Economics, 65, 343–366.

Schumpeter, J. A. (1939), Business Cycles, New York: McGraw-Hill.

Shaw, E. S. (1973), Financial Deepening in Economic Development, New York: Oxford Uni-

versity Press.

Shea, J. D. (1983), Financial Dualism and the Industrial Development in Taiwan, Proceedings

210



432H: 2015/06/23 02:13 PM page:211

Tax Evasion, Financial Dualism, and Economic Growth (Fu-Sheng Hung)

of the Conference on Industrial Development in Taiwan, Taipei: Institute of Economics,

Academia Sinica. (in Chinese)

Slemrod, J. (2006), “Taxation and Big Brother: Information, Personalization, and Privacy in

21st Century Tax Policy,” Fiscal Studies, 27, 1–15.

Slemrod, J. and S. Yitzhaki (1987), “The Optimal Size of a Tax Collection Agency,” Scandi-

navian Journal of Economics, 89, 25–34.

Slemrod, J. and S. Yitzhaki (2002), “Tax Avoidance, Evasion, and Administration,” Handbook

of Public Economics, 3, 1423–1470.

Stigltiz, J. E. (1990), “Peer Monitoring and Credit Markets,” World Bank Economic Review, 4,

351–366.

Tang, S.-Y. (1995), “Informal Credit Markets and Economic Development in Taiwan,” World

Development, 23, 845–855.

Taylor, L. (1983), Structuralist Macroeconomics: Applicable Models for the Third World, New

York: Basic Books.

Tressel, T. (2003), “Dual Financial Systems and Inequalities in Economic Development,” Jour-

nal of Economic Growth, 8, 223–257.

Turnovsky, S. J. (2000), “Fiscal Policy, Elastic Labor Supply, and Endogenous Growth,” Jour-

nal of Monetary Economics, 45, 185–210.

van Wijnbergen, S. (1983), “Interest Rate Management in LDC’s,” Journal of Monetary Eco-

nomics, 12, 433–452.

Wai, U. T. (1980), “The Role of Unorganized Financial Markets in Economic Development

and in the Formulation of Monetary Policy,” Savings and Development, 4, 259–265.

Waston, H. (1985), “Tax Evasion and Labor Markets,” Journal of Public Economics, 27, 231–

245.

211



432H: 2015/06/23 02:13 PM page:212

Academia Economic Papers 43:2 (2015)

� � � , � � � � � � � � � �

 ! " ∗
y z # $ % & ' ( & )

* + , : - . / 0 1 2 3 4 5 0 6 7 8 9 : 0 ; < = >
JEL ? @ A B : E44, H26, O41

∗ C D E F : G H I , A B C D E F P Q F G , H I J 116 K L M N O P Q R 64 S T U V : (02)
2938-7369; W X : (02) 2939-0344; E-mail: fshung@nccu.edu.twT E F Y Z f g h i j k a b c d e
f g h P i j k w l m n S : 102-2410-H-004-008-MY2} T K ~ o p q r s t u v E F w x T

212



432H: 2015/06/23 02:13 PM page:213

Tax Evasion, Financial Dualism, and Economic Growth (Fu-Sheng Hung)

� � � �
� � � � � � � � � � � � � � � � � � � � �   ¡ ¢ , £ ¤ ¥ ¦ § �
¨ © ª « ¬  ® ¦ ¯ ° ¡ ¢ ± , ² ³ ´ µ ¶ · ¸ � � � � � ¹ º · ¸ �
� � � » ¼ ½ � , ¾ ¿ À º · ¸ � � � � Á Â Ã � ½ � Á Ã ´ £ ª « ¬
Ä À · ¸ � � � � Á Â Ã � ½ � Á Ã Å Æ ª « ¬ ° Ç È É Ê Ë Ì � Í
Æ , Î ³ Ï Ð © Ñ � Ò Ó ½ � ª « ¬ Ô Õ Ï ± Ö × Ø Ù Ú � � ¨ © � ¦
¯ ° Û Ü � , Ý Õ Ï Ö × ¦ § Þ ß à á â ª « ¬ ° ã ä , ª « ¬ å æ ç ,

è é � � � � ê ¡ ë å ì ° í ã , � � Ï Ð Õ Ï ± Ö × , Û Ô � Ý Õ Ï Ö
× , � � æ ç � ª « ¬ � � ì ê ¡ � è é � � � � ° ¨ � , � � ¥ � ¡ �

� � � Ï Ð , 	 � � æ ç ª « ¬ � � ì ê ¡ � è é � � � � Ö × , 
 �

� �    Ð ´ £ � ª « ¬ � � æ ç Ö × � è é � � � � � � � Ö × Û
� � ° � � É � � 1980 � � � 1990 � � � � � � � � � � �   � � Û
� � °

213


