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Abstract

This paper investigates the role of labor informality in the propagation of transitory

shocks and its implications for interest rate policy in preventing self-fulfilling inflation

expectations. We develop a dynamic New Keynesian model where the size of the in-

formal sector reacts to search and matching frictions in the formal sector, which can

account for the observed behavior of formal and informal employment in Mexico. We

show that informality reduces the volatility of aggregate consumption and employ-

ment, but investment volatility increases. While informality amplifies the propagation

of demand shocks on inflation, it dampens the response of output, weakening the trans-

mission mechanism of monetary policy to output. For interest-rate feedback rules that

react to formal measures of inflation, we find that informality significantly restricts

the ability of the Taylor principle to ensure determinacy. However, we show that

determinacy can be restored when policy also responds to formal output.
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1 Introduction

Informality represents an important feature of labor markets in many emerging economies.

For example, using ILO estimates for informal employment, the informal sector accounts on

average for between 39% and 73% of total non-agricultural employment in Latin American

countries over the last decade (see the third column of Table 1). Recent real business cycle

studies suggest that informality is an important ingredient for understanding business cy-

cle fluctuations in emerging economies (see, for example, Conesa et al. (2002), Fiess et al.

(2010), Finkelstein-Shapiro (2014), Restrepo-Echavarria (2014), and Fernández and Meza

(2015)). However, the current literature has given little consideration to the role of infor-

mality and its ramifications for the design and transmission mechanism of monetary policy.

This paper aims to fill this gap by developing a New Keynesian dynamic stochastic general

equilibrium model where informality arises due to the presence of Diamond-Mortensen-

Pissarides (DMP) search and matching frictions in the formal sector.1,2

The model is calibrated for a representative emerging market economy (i.e., Mexico)

and is used to address three research questions. We first investigate whether the model

can broadly replicate the key features of the Mexican data, in particular the observed

dynamics for formal and informal employment. As shown in Table 1, with the exception

of Colombia and Nicaragua the share of informal employment is countercyclical with an

average correlation of -0.32. For Mexico, there is additional evidence to suggest that informal

employment, and not just its share, is also strongly countercyclical.3 As summarized in

Table 2, Fernández and Meza (2015) find that informal employment is countercyclical for

five alternative measures of informal employment, whereas formal employment is procyclical.

Second, we consider if the presence of an informal sector in the economy helps dampen or

amplify the propagation of demand and supply shocks on inflation and output. Third, we

examine whether informality may induce equilibrium indeterminacy, or multiple equilibria,

which can destabilize the economy through the emergence of self-fulfilling, welfare-reducing

1For the incorporation of labor market frictions into New Keynesian models with a standard homogeneous
labor market, see, e.g., Walsh (2005), Gertler et al. (2008), Ravenna and Walsh (2008), Trigari (2009),
Blanchard and Gaĺı (2010).

2Another strand of the literature has used the DMP framework to investigate the labor market implications
of informality. See, e.g., the studies of Zenou (2008), Albrecht et al. (2009), Satchi and Temple (2009),
Bosch and Esteban-Pretel (2012), Charlot et al. (2013).

3Due to the lack of available data, it is not possible to observe the cyclical behavior of informal employment
for the other Latin American countries.
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Table 1: Share of informal employment as a fraction of non-agricultural employment and
its correlation with output per capita: selected Latin American economies

Average share of Correlation of informal employment
Country Sample period informal employment share & GDP per capita
Argentina 2008–2013 0.48 −0.02
Brazil 2008–2013 0.39 −0.47
Colombia 2000–2013 0.61 0.16
Costa Rica 2000–2013 0.39 −0.55
Ecuador 2005–2011 0.60 −0.09
El Salvador 2005–2013 0.66 −0.81
Honduras 2008–2013 0.73 −0.44
Mexico 2005–2013 0.54 −0.54
Nicaragua 2001–2010 0.62 0.25
Panama 2001–2013 0.41 −0.57
Peru 2007–2013 0.70 −0.12
Uruguay 2000–2013 0.40 −0.61
Average 0.54 −0.32

Notes: Authors own calculations using yearly data from World Bank, ILO (KLIM 9.0), IMF, and
national statistical agencies. Series were filtered using HP filter with smoothing parameter of 100.
Informal employment is defined as the total number of informal jobs, whether carried out in formal
sector enterprises, informal sector enterprises, or households.

Table 2: Correlations between employment and output in Mexico

Measures of Informal Employment

Sample period Li1 Li2 Li3 Li4 Li5

1987Q1–2003Q2 −0.47 −0.46 −0.50 −0.45 —

2000Q2–2010Q4 — −0.25 — −0.31 −0.37

Measures of Formal Employment

Lf1 Lf2 Lf3 Lf4 Lf5

1987Q1–2003Q2 0.84 0.84 0.64 0.74 —

2000Q2–2010Q4 — 0.53 — 0.76 0.72

Source: Fernández and Meza (2015). Li
1 is employment in estab-

lishments with 1 to 5 employees; Li
2 is employment not covered by

labor legislation benefits; Li
3 is employment from wage earners who

do not receive labor legislation benefits; Li
4 is self-employment; Li

5 is
employment in private unincorporated enterprises not distinguished
from households. Lf

i , i = 1, 2, 3, 4, 5 is obtained by subtracting each
measure of informal employment from total employment.
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fluctuations.

The model economy we consider features two types of firms, monopolistically competitive

formal firms who set prices according to Calvo (1983) and competitive informal firms.

Formal firms use labor and firm-specific capital in the production process, whereas informal

firms face a labor-only production technology.4 Consistent with the empirical findings of

La Porta and Shleifer (2008) and Busso et al. (2012), formal firms are assumed to be more

productive than informal firms. Motivated by the labor market models of Zenou (2008) and

Satchi and Temple (2009), we assume a frictionless informal labor market and a formal sector

characterized by DMP search-matching frictions, where the formal wage rate is determined

by Nash bargaining.5 For simplicity, we abstract from unemployment.6 It is assumed

that formal firms have to pay a cost when opening a vacancy. The productivity difference

between the two sectors generates a wage gap between the two sectors. Due to lower wages,

informal workers continuously search for jobs in the formal sector, but in equilibrium, search

frictions sustain a nontrivial wage gap. Consequently, the dynamics between the two sectors

depends on the ratio of informal workers to the number of endogenously created vacancies.7

It is important to stress that our model does not attempt to include all forms of informal

employment. Similar to Satchi and Temple (2009), informality in our model can be viewed

as a marginal form of self-employment which is made possible by low entry costs. Bargain

and Kwenda (2010) estimate that this type of (informal) self-employment accounts for

approximately 30% of total non-agricultural employment in Mexico.8 While there is also

evidence to suggest that a sizable amount of informal self-employment is voluntary (see,

e.g.,Maloney (2004)), this is absent from our modeling framework. Our framework is also

related to the literature by Schoar (2010) and Ardagna and Lusardi (2010), who highlight

the strong divide between subsistence and transformational entrepreneurs, and the strong

presence of the former in measures of self-employment in developing countries.

4There is empirical evidence (see, e.g., La Porta and Shleifer (2008, 2011), Busso et al. (2012) ) to suggest
significant heterogeneities between formal and informal firms in terms of production technology and inputs,
and the types of goods produced, with hardly any formal firms having ever operated informally.

5The assumption of a competitive informal labor market is consistent with recent empirical evidence which
suggests that the informal sector has negligible entry costs (McKenzie and Woodruff (2006)) and can absorb
and shed labor at very high rates (Bosch and Maloney (2008) and Maloney (2009)).

6In a number of countries where informality is significant, including Mexico, the unemployment rate accounts
for a small share of the labor force, in comparison to the shares for formal and informal employment.

7There is empirical evidence of significant mobility between the formal and informal sectors in Mexico. See,
for example, Maloney (1999), Gong and Soest (2002), Gong et al. (2004).

8Here, the self-employed are classified as informal only if their establishment has no employees.
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Using parameter values for Mexico, the model generates a steady state that successfully

mirrors many of the main characteristics of the Mexican labor market. The equilibrium

wage gap, the share of informal employment, and the informal-formal production ratio are

all consistent with recent empirical estimates. We assess the contribution of the informal

sector by comparing the prediction of the model against a homogenous labor market bench-

mark where informality is absent. In response to either a taste-driven aggregate demand

shock or a (cost-push) supply shock that affects the marginal costs of formal firms, we

find that informality reduces the volatility of aggregate consumption and employment, and

increases the volatility of investment. Furthermore, the model generates employment dy-

namics broadly consistent with the recent empirical evidence of Fernández and Meza (2015)

for Mexico. Namely, informal employment is more volatile than formal employment and

informal employment is countercyclical, lags the cycle, and negatively correlated with for-

mal employment. The mechanism that generates the countercyclical response for informal

employment depends on the type of shock to hit the economy. In response to a positive

aggregate demand shock, the informal sector struggles to attract new labor in the face of

increasing household income, whose leisure becomes too valuable to be spent on informal

labor activities. In response to a cost-push shock in the formal sector, formal output falls

and the informal sector being an imperfect substitute increases production. The sensitivity

analysis identifies three key parameters that determine the magnitude of countercyclicality

generated by the model: the degree of price stickiness, the bargaining strength of formal

workers, and the destruction rate of formal jobs.

In relation to the responses of output and inflation, it is shown that informality magnifies

output volatility and reduces significantly inflation volatility under supply shocks, whereas

informality dampens output volatility but amplifies inflation volatility under demand shocks.

In our model, the informal sector is able to step-in and ease the excess demand in the goods

market while the formal sector recovers from a cost-push shock. However, in the case of

a negative demand shock, the informal sector expands due to the excess supply of labor,

but this distorts the tightness of the labor market, worsening the position of the formal

sector and further reducing output. These findings suggest that informality has important

implications for the transmission of monetary policy since it weakens (strengthens) the

transmission mechanism of monetary policy to output (inflation).
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By affecting the aggregate demand channel of monetary policy, we then show that in-

formality has important consequences for the design of interest-rate feedback rules, in par-

ticular the ability of the Taylor principle to ensure a determinate, or unique, equilibrium.9

As a benchmark, we first consider the case where the feedback rule responds to aggregate

inflation. While the likelihood of indeterminacy can decrease in the presence of informality,

if the share of informal employment grows too large, the determinacy region can be replaced

by local explosiveness. We then investigate the determinacy implications of interest-rate

feedback rules that respond to formal measures of inflation. The analysis uncovers two

important policy implications for inflation-targeting central banks in emerging economies.

First, monetary policy rules that react only to formal measures of inflation are more prone

to macroeconomic instability than the aggregate inflation benchmark. However, we identify

one possible remedy to the indeterminacy problem under informality, namely the incorpo-

ration of formal output into the interest-rate feedback rule.

This paper contributes to a small literature that employs New Keynesian models to

understand the implications of informality for the design and transmission of monetary

policy. Recent contributions to this literature include the studies of Mattesini and Rossi

(2009) and Batini et al. (2011) who consider the implications of informality for optimal

monetary policy.10 To the best of our knowledge, the only other study that considers

employment dynamics in the presence of monetary policy is Castillo and Montoro (2012).

In their framework, firms have the opportunity to hire both formal and informal labor from

dual labor markets in the presence of search frictions. Motivated by the empirical evidence

for Italy given in Bovi (2007), Castillo and Montoro (2012) generate procyclical dynamics for

informal employment.11 However, as discussed above, such procyclical behavior for informal

employment is at odds with the evidence for many emerging economies.12 Furthermore, in

9The Taylor principle is a policy that adjusts the nominal interest rate by proportionally more than the
increase in inflation. In standard homogenous labor-market New Keynesian models with firm-specific capital,
Sveen and Weinke (2005) and Duffy and Xiao (2011) show that indeterminacy can feasibly arise under the
Taylor principle.

10Mattesini and Rossi (2009) consider optimal monetary policy in a dual labor market setup where one market
is competitive and the other market is characterized by a real wage rigidity. In Batini et al. (2011), the
labor market is segmented via the introduction of an exogenous wage norm in the formal sector.

11In their framework, since firms have the possibility to hire both formal and informal labor, at the margin,
firms would prefer to hire cheaper informal labor, thus generating higher informal employment in response
to positive shocks.

12Fernández and Meza (2015) also consider the dynamics of informal employment in the absence of monetary
policy by utilizing a small-open economy real business cycle model. Among other things, their model also
generates countercyclical informal employment, provided there is an imperfect propagation of shocks arising
in the formal sector to the informal sector.
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their framework, the informal sector acts as a buffer, implying that interest rate changes in

economies with large informal sectors are more effective in stimulating output than formal-

only economies. This paper offers a plausible alternative hypothesis, whereby the informal

sector weakens the transmission mechanism of monetary policy to output. In addition, this

is the first paper to consider the (in)determinacy implications of monetary policy rules in

the presence of informality.

The reminder of the paper is organized as follows. Section 2 outlines the model and

Section 3 discusses the calibration of the model. Section 4 presents the main quantitative

results, while the determinacy analysis is addressed in Section 5. Finally, Section 6 briefly

concludes.

2 Model

The economy is composed of a large number of infinitely-lived households, a monetary

authority, and two types of firms, formal (f) and informal (i). The technologies of both

sectors have constant returns to scale but only formal firms use capital in production.

The informal sector is assumed to have a lower productivity level relative to the formal

sector. Formal firms operate under monopolistic competition and set prices in a staggered

fashion according to Calvo (1983). It is assumed that formal firms accumulate capital

for their own use only (firm-specific capital). Informal firms are assumed to be perfectly

competitive, offer competitive wages, and have the capacity to absorb any amount of labor

supplied. We assume a competitive informal labor market and a formal sector characterized

by searching frictions, where the formal wage rate is determined by Nash bargaining. There

is no unemployment. Formal jobs are destroyed at an exogenous constant rate, whereas they

are created endogenously via a DMP matching technology that depends on the number of

vacancies and informal workers in the economy. Informal workers can only enter the formal

sector after engaging in job search for at least one period. Homogeneous households decide

how much formal and informal labor to supply and perfectly insure themselves against

leisure fluctuations. Monetary policy is governed by an interest-rate feedback rule that

reacts to contemporaneous inflation and output. The economy faces two types of shocks:

an aggregate demand shock that affects household consumption and a cost-push supply
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shock that affects the marginal cost of formal firms.

2.1 Dynamics of the labor market

The informal labor market is perfectly competitive and has the capacity to instantaneously

absorb any flow of workers adjusting its wage to the marginal product of labor. In this

way we can abstract from unemployment and focus solely on formal-informal dynamics.

Following Pissarides (2000), the formal labor market is subject to search frictions with real

vacancy costs. When formal firms need labor they open up vacancies. An informal worker

is always queuing for a formal position but vacant jobs need not match instantaneously

with the searching worker. The degree of labor market tightness θt =
Vt
Lit

depends on

the number of vacancies Vt in the economy and the amount of informal workers Lit. The

number of formal job matches M that takes place in each period is governed by the following

matching technology:

M(Vt, L
i
t) = V ξt L

i
t

1−ξ
;

M(Vt, L
i
t)

Vt
≡ m

(
1

θt
, 1

)
≡ q(θt) = Mθξ−1t , (1)

where q(θt) is the rate at which a given vacancy is expected to be matched, ξ ∈ (0, 1) is the

matching elasticity that measures the responsiveness of the success rate of a match to an

extra open vacancy, and M > 0 is the matching coefficient. We can also think of θtq(θt) as

the rate at which a given informal worker is expected to find a formal job. Consequently,

the law of labor mobility is given by:

Lft+1 = (1− δ)Lft + θtq(θt)L
i
t, (2)

which relates the amount of informal workers Lit in the economy to the amount of formal

workers Lft , where 0 < δ < 1 denotes the exogenous formal job destruction rate.
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2.2 Households

Households have access to complete asset markets, and choose consumption Ct and total

labor supply Nt to maximize the following expected discounted utility:

E0

∞∑
t=0

βt

[
(agtCt)

1−σ

1− σ
− N1+ψ

t

1 + ψ

]
;

Nt = Lft + Lit, (3)

where 1
ψ > 0 represents the Frisch elasticity of labor supply, 1

σ > 0 the intertemporal

elasticity of substitution, and β ∈ (0, 1) is the discount factor. We interpret agt as a demand

shock, which is assumed to follow an AR(1) process:

a′gt = ρga
′g
t−1 + εgt , (4)

where a′gt ≡ log(agt ), ρg ∈ (0, 1), and εgt is an i.i.d shock ∼ (0, σ2
g) with σ2

g > 0.

Consumption Ct is a CES aggregator of formal Cft and informal Cit goods:

Ct =

[
ω

1
µ

(
Cft

)µ−1
µ

+ (1− ω)
1
µ
(
Cit
)µ−1

µ

] µ
µ−1

, (5)

with the corresponding aggregate price index Pt:

Pt =

[
ω
(
P ft

)1−µ
+ (1− ω)

(
P it
)1−µ] 1

1−µ

, (6)

where µ > 0 represents the intersectoral elasticity of substitution, ω ∈ (0, 1) is the relative

share of formal and informal goods, and P ft and P it are, respectively, the price indices of

formal and informal goods. The consumption demand conditions are:

Cft = ω

(
P ft
Pt

)−µ
Ct; Cit = (1− ω)

(
P it
Pt

)−µ
Ct, (7)

and the demand for individual goods is given by:

Cft (j) =

(
P ft (j)

P ft

)−εf
Cft ; Cit(k) = Cit ,
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where εf > 1 represents the elasticity of substitution among formal goods.

The household resource constraint is given by:

PtCt + EtQt,t+1Bt ≤ Bt−1 +W f
t L

f
t +W i

tL
i
t + ζt, (8)

where W f
t and W i

t are the respective wage payments received from formal and informal

labor activities, ζt denotes the profits resulting from ownership of formal firms, and Qt,t+1 ≡
1

1 + it
is the stochastic discount rate, where it denotes the nominal interest rate obtained

by holding portfolio Bt at the end of period t. Households only decide how much total labor

to supply, while the share of formal and informal labor supply is determined by the labor

mobility condition (2). In this setup, there is perfect risk sharing by households, not only

in terms of consumption, but also in terms of leisure.13

The first-order equations associated with the household problem imply:

1

1 + it
= βEt

[(
Ct+1

agtCt

)−σ
Pt
Pt+1

]
, (9)

Nψ
t =

W i
t

Pt
C−σt + θtq(θt)Ψt, (10)

Ψt = βEt

[
W f
t+1

Pt+1
C−σt+1 −N

ψ
t+1 + (1− δ)Ψt+1

]
. (11)

Equation (9) is the consumption Euler equation and equation (10) is the labor supply

condition, where Ψt denotes the shadow price for a worker in the formal sector. The left-

hand-side of (10) is the disutility of being part of the labor force today, whereas the right-

hand-side is the benefit which consists of the informal wage this period plus the expected

benefit from a match Ψt (with probability θtq(θt)) to a formal job at the end of period

t. From (11), the worker receives the formal payment W f
t+1Pt+1C

−σ
t+1 minus the disutility

of leisure Nψ
t+1 plus the expected value of enjoying the benefits of formal employment in

the next period Ψt+1, provided the job does not get destroyed with probability (1 − δ).

Optimizing behavior further implies that the budget constraint (8) holds with equality in

each period and the appropriate transversality condition is satisfied.

13See Den Haan and Kaltenbrunner (2009) on why this approach is preferable to a lottery setup.
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2.3 Informal firms

Informal firms are competitive firms that all have access to the same technology. An informal

firm of type k has a linear production technology:

Y it (k) = AiLit(k), (12)

where Ai > 0 is a productivity parameter (common to all informal firms). Given competitive

wages, cost minimization yields

W i
t = P itA

i. (13)

2.4 Formal firms

Formal firms are monopolistically competitive that are subject to Calvo (1983) price rigidi-

ties, where in each period there is a constant probability 1− γ that a firm will be randomly

selected to adjust its price. A formal firm of type j has a Cobb-Douglas production tech-

nology:

Y ft (j) = AfLft (j)1−αKt(j)
α, (14)

where Af > Ai, 0 < α < 1, and Kt(j) denotes the capital stock of firm j. Formal labor is

subject to search rigidities that force firm j to open vacancies Vt(j) with cost c one period

in advance:

Lft+1(j) = q(θt)Vt(j) + (1− δ)Lft (j).

Following Woodford (2003) and Sveen and Weinke (2005), capital is assumed to be firm-

specific:

It(j) = I

(
Kt+1(j)

Kt(j)

)
Kt(j), (15)

subject to an adjustment cost function I(·) such that I(1) = δK , I ′(1) = 1, and I ′′(1) =

εψ, where 0 < δK < 1 denotes the depreciation rate and εψ > 1. A price setting firm

j chooses contingent plans for {P f∗t+k(j),Kt+k+1(j), Lft+k+1(j)}∞k=0 in order to solve the

following problem:

max
∑∞
k=0Et

{
Qt,t+k

[
Y ft+k(j)P ft+k(j)−W f

t+kL
f
t+k(j)− Pt+kcVt+k(j)− P ft+kIt+k(j)

]}
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s.t.

Y ft+k(j) =

(
P ft+k(j)

P ft+k

)−εf
Y ft+k,

Y ft+k(j) = Af
(
Lft+k(j)

)1−α
Kt+k(j)α,

It+k(j) = I

(
Kt+k+1(j)

Kt+k(j)

)
Kt+k(j),

Lft+k+1(j) = q(θt+k)Vt+k(j) + (1− δ)Lft+k(j),

P ft+k+1(j) =


P f∗t+k+1(j) with prob. (1− γ)

P ft+k(j) with prob. (γ)

.

The first-order condition associated with capital is:

P ft
dIt(j)

dKt+1(j)
= Et

{
Qt,t+1

[
MSt+1(j)− P ft+1

dIt+1(j)

dKt+1(j)

]}
, (16)

where (nominal) marginal saving MSt+1(j) is given by

MSt+1(j) = MCt+1(j)MPKt+1(j), (17)

and MPK(j) denotes the marginal product of capital of firm j. It follows that the nominal

marginal cost MC of the formal sector can be expressed as:

MCt+1 = afct

(
W f
t+1 +

Ptc

Qt,t+1q(θt)
− Pt+1c(1− δ)

q(θt+1)

)
MPLt+1

, (18)

where MPL denotes the marginal product of labor and afct represents the transitory shock

process experienced by the formal sector:

a′fct = ρfca
′fc
t−1 + εfct , (19)
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where a′fct ≡ log(afct ), ρfc ∈ (0, 1), and εfct is an i.i.d shock ∼ (0, σ2
fc) with σ2

fc > 0. Finally,

the first-order condition associated with price-setting is:

∞∑
k=0

γkEt

{
Qt,t+kY

f
t+k(j)

[
P f∗t (j)−MMCt+k(j)

]}
= 0, (20)

where M≡ εf
εf − 1

> 1 is the monopolistic markup.

2.5 Wage bargaining

The formal wage rate W f
t+1 is determined by Nash bargaining, which splits the surplus

between the worker and firm with a given weight χ ∈ (0, 1). For the worker (firm), let F

(J) denote the worker’s (firm’s) surplus of a match and Z (V ) the surplus of remaining in

the informal sector (of the vacancy remaining unfilled). The maximization problem is given

by:

W f∗ = arg max
W f

(F − Z)
χ

(J − V )
1−χ

, (21)

where:

Ft = W f
t+1 + β[δZt+1 + (1− δ)Ft+1]; Zt = W i

t+1 + β[θtq(θt)Ft+1 + (1− θq(θ))Zt+1];

Jt = P ft Y
f
L (L,K)−W f

t + β(1− δ)Jt+1; Vt = −Ptc+ βq(θt)(Jt+1 − Vt+1).

Formal firms can adjust their vacancies every period to market conditions. Thus, they will

always create vacancies until V = 0, achieving:

Jt =
Ptc

βq(θt)
.

Consequently, the maximization problem (21) for every period of negotiation becomes:

(1− χ)
W f −W i

1− β + β(δ + θq(θ))
= χ

P fY fL (L,K)−W f

1− β(1− δ)
,

⇒(1− χ)W f + χW fΓ = (1− χ)W i + χP fY fL (L,K)Γ,

⇒W f = (1− χ)W i + P fY fL (L,K)χ+ χ(Γ− 1)
[
P fY fL (L,K)−W f

]
,
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where Γ =
1− β + β(δ + θq(θ))

1− β(1− δ)
= 1 +

θP c

J [1− β(1− δ)]
= 1 +

θP c

P fY fL (L,K)−W f
.

Hence, the equation determining the formal wage can be expressed as:

W f
t+1 = (1− χ)Et

[
W i
t+1

]
+ χEt

[
P ft+1Y

f
L (Lt+1,Kt+1) + θt+1Pt+1 c

]
. (22)

Note that if χ = 0, formal firms will just need to pay the informal wage, which is enough

to keep informal workers searching for formal jobs in equilibrium. On the other hand, if

χ = 1, the equilibrium real wage will be the real marginal product of formal labor plus the

costs that the firm saves each period by not opening a vacancy.

2.6 Monetary authority

Monetary policy is specified as an interest-rate feedback rule in which the nominal interest

rate is a function of contemporaneous inflation πt ≡ Pt
Pt−1

and output Yt:

1 + it = (1 + i)
(πt
π

)τπ (Yt
Y

)τy
, (23)

where τπ, τy ≥ 0 and variables without time-subscripts denote steady-state values.

2.7 Market clearing and equilibrium

Market clearing. Labor market clearing requires:

Nt = Lit + Lft =

∫ 1

0

Lit(k)dk +

∫ 1

0

Lft (j)dj, (24)

and goods market clearing in each sector requires:

Y ft = Cft + It + cVt, (25)

Y it = Cit . (26)

Equilibrium. Given the initial conditions K0, B0, and Lf0 , and the exogenous sequence

of aggregate demand shocks {agt }∞t=0 and cost-push shocks {afct }∞t=0, a rational-expectations

equilibrium consists of a sequence of prices {Pt, P ft , P it ,W i
t ,W

f
t ,MCt,MSt}∞t=0, a sequence
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of allocations {Nt,Ψt, L
i
t, L

f
t , Ct, C

f
t , C

i
t , Y

i
t , Y

f
t , θt, It,Kt, Vt}∞t=0, and a monetary policy

{it}∞t=0 satisfying: (i) the optimality conditions of the representative agent (9) – (11) and

the transversality condition holds; (ii) the optimality condition of informal firms (13) and

the informal production function (12); (iii) the optimality conditions of formal firms (16)

– (18), the formal price-setting rule (20), the capital accumulation equation (15), and the

aggregate version of the formal production function (14); (iv) the matching function (1),

the labor-market mobility equation (2), and the formal wage-setting rule (22); (v) the con-

sumption demand conditions (7), the price-index (6), and the monetary policy rule (23);

(vi) all markets clear (24) – (26).

3 Calibration

To solve the model, we log-linearize the equilibrium conditions around the deterministic

zero-inflation steady state. The complete log-linearized equilibrium system is summarized

in the Appendix. The model is parameterized using parameter values commonly employed

in the emerging economy and New Keynesian literature. Table 3 summarizes the parameter

values chosen. As is standard in the literature, we set the time interval to be a quarter

and the discount factor β = 0.99. The intertemporal elasticity of substitution σ−1 and the

labor supply elasticity ψ−1 are both set equal to 1, values commonly found in the literature.

Following Aguiar and Gopinath (2007), the depreciation rate of capital δK is set equal to 5

percent, and following Woodford (2003) and Altig et al. (2011), the convexity of the capital

adjustment costs εψ = 3. Garćıa-Verdú (2005) finds that the factor shares for Mexico are

broadly similar to the United States. Consequently, we set the capital share in production

for the formal sector α = 0.3. For the productivity ratio, Fernández and Meza (2015)

estimate Af/Ai = 2.1901 for Mexico using data from Busso et al. (2012). Consequently, we

choose Af/Ai = 2.0. Empirical estimates of the elasticity of substitution between formal

goods εf for emerging countries varies from 7 (e.g., Batini et al. (2011)) to 11 (e.g., Céspedes

et al. (2005)). We choose εf = 11 implying a frictionless markup of 10 percent.

We set the matching elasticity ξ = 0.5 and set the matching coefficient M = 1. Empirical

estimates for the job destruction rate δ in emerging economies range from 0.03–0.10 (Bosch

and Esteban-Pretel (2012)). We choose δ = 0.03, and for the real vacancy costs parameter

15



Table 3: Calibration

Parameter Description Value
β Quarterly discount factor 0.99
σ−1 Intertemporal elasticity of substitution 1.0
ψ−1 Labor supply elasticity 1.0
α Capital share of formal output 0.30
δK Depreciation rate of capital 0.05
εψ Convexity of the capital adjustment cost 3.0
Af

Ai
Productivity ratio 2.0

εf Elasticity of substitution between formal goods 11.0
ω Consumption bias for formal goods 0.83
µ Elasticity of substitution between formal and informal goods 1.8
ξ Matching elasticity 0.5
M Matching coefficient 1.0
δ Job destruction rate 0.03
c Real vacancy costs 0.2
χ Formal worker bargaining strength 0.6
γ Degree of price stickiness 0.75
τπ Inflation response coefficient 1.5
τy Output response coefficient 0.3
σg Standard deviation of demand shock 0.25
ρg Persistence of demand shock 0.7
σfc Standard deviation of formal cost shock 2.0
ρfc Persistence of formal cost shock 0.7

c we follow Albrecht et al. (2009) and set c = 0.2.14 In the New Keynesian literature,

empirical estimates for the nominal rigidity γ range between 0.66 and 0.83 (Benhabib and

Eusepi (2005)). We set γ = 0.75, which constitutes an average price duration of one year,

and for monetary policy we set the weight on inflation τπ = 1.5 and output τy = 0.3 to

ensure determinacy of equilibrium.15

The remaining three parameters in the model ω, µ, and χ are calibrated such that the

steady state of the model replicates a number of features of the data for the Mexican econ-

omy. We set the consumption bias for formal goods ω = 0.83, the elasticity of substitution

between formal and informal goods µ = 1.8, and the bargaining strength of (formal) work-

ers χ = 0.6.16 Table 4 summarizes the steady-state values implied by the model compared

14The sensitivity analysis suggests that the steady state results presented in table 4 are not sensitive to
variations in c and δ.

15If we were to set τy = 0 –a closer representation of the de jure mandate of the central bank of Mexico–
indeterminacy of equilibrium can easily arise. Section 5 investigates the indeterminacy implications of
monetary policy setting in the presence of informality.

16Batini et al. (2011) use a similar value of µ = 1.5. Our calibration of χ is close to the value estimated for
Mexico (χ = 0.58) by Botero et al. (2004).
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Table 4: Steady state results

Steady state Steady state Empirical Source
ratio value estimate
If

Y f
0.23 0.22 World Bank (2009-2013)

Y i

Y f
0.43 0.43 INEGI (1998-2003)

W f

W i 1.18 1.13− 1.20 Alcaraz et al. (2011)Bargain and Kwenda (2010)
Li

N 0.29 0.33 Bargain and Kwenda (2010)
P i

P 0.59 — —
P f

P 1.15 — —

to recent empirical estimates. The wage gap W f/W i of 18% is close to the estimates of

Alcaraz et al. (2011) and Bargain and Kwenda (2010), which assign a gap of between 13%

to 20% to informal workers (excluding the self-employed). The share of employment in the

informal sector is 29% which mirrors the estimate for Mexico used by Satchi and Temple

(2009) based on Gong and Soest (2002) and the estimate of 33% of Bargain and Kwenda

(2010). The relative size of informal production of informal goods with respect to its formal

counterparts is 43% which exactly matches the results obtained in INEGI’s Satellite Ac-

count of the Informal Sector in Households (1998-2003).17 The price level of the informal

sector is 60% of the aggregate price level, a reasonable result although direct estimates are

not available in the literature.

Finally, there are two exogenous shocks in the model to demand (4) and formal costs

(19). We set the persistence parameters for both shocks equal to ρg = ρfc = 0.7 with

standard deviations for the aggregate demand shock and cost-push shock, σg = 0.25 and

σfc = 2.0, respectively.

4 Results

In this section we investigate the role played by the informal sector. We explore the trans-

mission mechanism of the two exogenous shocks by means of an impulse response analysis

and the model-implied first and second moments. Consistent with the stylized facts, it is

shown that in response to both shocks the model generates cyclical dynamics for formal

employment and countercyclical dynamics for informal employment. We find that infor-

17INEGI is the national statistical agency of Mexico.
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mality amplifies the impact of cost-push shocks on output reducing the responsiveness of

inflation, but dampens the effect on output of aggregate demand shocks increasing inflation

responsiveness. Section 4.1 presents the model-implied volatilities (standard deviations)

and output correlations, whereas section 4.2 explores the transmission mechanism of the

two exogenous shocks by means of an impulse response analysis. Section 4.3 examines the

sensitivity of the countercyclicality of informal employment to variations in selected key

parameters.

4.1 Quantitative results

We first assess the contribution of the informal sector by analyzing the business cycle mo-

ments of the model economy. Table 5 reports the model-implied standard deviations (rela-

tive to output) and correlations with output following either a demand shock or a cost-push

shock arising in the formal sector. For comparison, we also report the moments generated by

a homogenous labor market version of the model, where matching frictions - and hence the

informal sector - are absent. The effect of informality on output and inflation importantly

depends on the type of shock. Relative to the benchmark, informality increases output

volatility with supply shocks (0.08 vs. 0.07) but decreases output volatility under demand

shocks (0.25 vs. 0.27), whereas inflation volatility increases under demand shocks (1.92

vs 1.11) but decreases with supply shocks (5.25 vs. 6.43). Regardless of the shock type,

the presence of an informal sector significantly increases the volatilities of formal consump-

tion, formal employment, and investment. At the same time, the volatilities of aggregate

consumption and aggregate employment are reduced relative to the benchmark.

In terms of the moments for the employment variables, the model is broadly consistent

with recent estimates for Mexico (see, e.g., Fernández and Meza (2015)), summarized in

table 6. As previously discussed in the introduction, the data strongly suggests that labor

informality is countercyclical, whereas formal labor is procyclical. For both demand shocks

(-0.51) and supply shocks (-0.53) the model correctly predicts a negative correlation between

output and informal employment very similar to the estimate for Mexico (-0.50). The

model easily generates a positive correlation between output and formal employment and

can generate sufficient volatility of aggregate employment under both shocks. Further,

the data suggests that the ratio of volatilities between aggregate employment and formal

18



Table 5: Standard deviations and output correlations of the model with and without infor-
mality

Demand shocks Cost-push shocks

Informal Benchmark Informal Benchmark
Model Model Model Model

Standard deviations†

Output 0.25 0.27 0.08 0.07
Aggregate Consumption 2.20 2.33 2.25 2.86
Formal Consumption 3.32 2.33 3.38 2.86
Investment 6.80 3.67 7.38 5.29
Aggregate Employment 1.20 1.63 1.13 1.86
Formal Employment 2.76 1.63 3.25 1.86
Informal Employment 3.36 −− 3.88 −−
Inflation 1.92 1.11 5.25 6.43

Correlations with output
Aggregate Employment 0.99 0.98 0.99 0.96
Formal Employment 0.96 0.98 0.95 0.96
Informal Employment −0.51 −− −0.53 −−

† The standard deviation of output is expressed in absolute terms. The standard
deviations of all other variables are divided by the standard deviation of output.

Table 6: Employment moments for Mexico: 1987Q1–2003Q2

Standard deviations Correlations with output

Aggregate Employment 0.98 Aggregate Employment 0.54
Aggregate Employment
Informal Employment 0.18 Informal Employment -0.50
Aggregate Employment
Formal Employment 0.40 Formal Employment 0.64

Source: Fernández and Meza (2015). Informal employment is measured
as wage earners who do not receive labor legislation benefits.

employment (0.40) is greater than the ratio of volatilities between aggregate employment

and informal employment (0.18). A similar pattern emerges from the predictions of the

model, where in response to a demand (supply) shock the model generates a ratio of 0.43

(0.35) for formal employment, which is higher than the ratio for informal employment 0.36

(0.29), although the volatility generated for the former is somewhat high. One weakness of

the model is its prediction that aggregate employment is (slightly) more procyclical than

formal employment, whereas the data suggests that aggregate employment is less procyclical

(0.54) than formal employment (0.64).
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4.2 Impulse response analysis

Figures 1 and 2 show the effects of a one-standard-deviation positive aggergte demand shock

and negative cost-push shock, respectively, in the model version with informality (solid line)

and without informality (dashed line).18 By inspection of figure 1, a positive demand shock

has the usual effects of immediately increasing aggregate consumption, output, and infla-

tion, while investment declines. However, while informality has little impact on aggregate

consumption, formal consumption shows a higher persistence and output is dampened.

In the labor market, there is a significant dampening of aggregate employment under

informality, whereas the response of formal employment is magnified, takes roughly three

quarters to reach its peak and persists for longer. While formal employment is procyclical,

informal employment initially increases before falling below its steady-state level, generating

the countercyclical response. In our framework, the informal sector can only hire new

labor either from recent entrants into the labor force or from those released from formal

jobs. However, the formal sector, via the DMP matching function, absorbs labor from the

informal sector at a higher rate than new entrants join the labor force. The net result is a

labor shortage of informal workers as households do not have to supply new labor to the

informal sector in order for their income to increase. As the informal share of households

move towards a larger formal share, household income increases and is less willing to give

away leisure for a lower wage in the informal sector. An important feature of this mechanism

is that the shrinking informal sector is at the same time offering higher wages in an attempt

to attract labor. Initially, the wage gap jumps up (formal wages initially respond relatively

more than informal wages) but then falls below its steady-state value.19 Consequently, not

only is there a decrease in informal employment, but there is also a reduction in the wage

gap.

An interesting feature of the above mechanism is that the countercyclical response of

informal employment is lagged.20 Initially, formal firms are labor constrained by the va-

cancies they had pre-shock. These firms offer relatively larger wages (the wage gap jumps

up) but struggle to attract sufficient additional labor due to labor segmentation in that

18The responses of each variable are expressed in terms of percentage deviations from the steady state.
19The sensitivity analysis suggests that the magnitude of the decease of the wage gap below its steady-state

value depends on the degree of price-stickiness γ in the economy. The smaller is γ, the greater the fall in
the wage gap below its steady state value.

20Fernández and Meza (2015) find evidence of a lagged effect for informal employment in Mexico.
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Figure 1: Impulse response to a positive aggregate demand shock

period. Households, however, observe the higher expected wage and enter the queue for

formal employment next period.

Figure 2 shows the implications of a negative cost-push shock which temporarily raises

the marginal cost of formal firms, such as an exchange-rate pass-through or other shock

affecting the types of firms asymmetrically. Stephen: is my previous statement correctly

phrased? The shock affects the types of firms asymmetrically, in the sense that it only affects

formal firms. So, it should be mentioned that the shock can be justified by some type of

shocks. e.g. an exchange-rate pass-through that would mostly affect formal firms. When

the shock comes from the supply side, informal goods act as imperfect substitutes. Despite

initially falling, informal output rises above its steady-state level. Informality therefore

results in a larger fall in formal employment. While the initial fall on output is dampened

under informality, it takes much longer for output to return to its pre-shock level. As

before, formal employment is procyclical and informal employment is countercyclical and

lagged. When marginal costs increase, formal firms cannot initially reduce their labor force
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Figure 2: Impulse response to a negative cost-push shock

as quickly as they would like, even by decreasing wages. Households currently engaged in

informal employment realize that they will now have less probability of obtaining formal

employment and initially reduce their informal work effort.

Overall, the above exercise suggests that informality diminishes the propagation of de-

mand and supply shocks on aggregate consumption and aggregate employment, while in-

creasing the response of investment. The informal sector diminishes the propagation of

demand shocks on output, but amplifies the propagation of supply shocks. While the initial

response of output to both shocks is dampened under informality, relative to the benchmark

economy, output is more persistent. However, supply shocks are more persistent than de-

mand shocks such that output volatility increases in response to the former. The difference

rests with the fact that demand shocks have a direct effect on both the formal and informal

sectors, whereas, by construction, supply shocks only impact directly on formal production.

After a demand shock, the informal economy complements the formal economy diminishing

output volatility, whereas the informal sector acts as a substitute to the formal sector in
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the face of supply shocks increasing output volatility. In terms of the dynamics of inflation,

inflation becomes less responsive to cost-push shocks and more responsive to aggregate de-

mand shocks with informality. By reducing (increasing) the impact on output (inflation) of

aggregate demand changes, this implies that the transmission mechanism of monetary policy

on output (inflation) is weakened (strengthened) under informality, whereby the responsive-

ness of output (inflation) to interest rate changes is consequently reduced (increased). As

we will discuss in section 5 below, one consequence of this finding for the design of mone-

tary policy, is that welfare-reducing, multiple-equilibria can be less likely in the presence of

informality.

4.3 Sensitivity analysis

We now examine the robustness of the results specifically related to the countercyclicality of

informal employment and its negative correlation with formal employment. The results are

reported in table 7. The sensitivity analysis highlights three key parameters that determine

the magnitude of countercyclicality generated by the model: variations in the degree of price

stickiness of formal firms γ, the bargaining strength of formal workers χ, and the destruction

rate of formal jobs δ. First, consider an increase in γ from the baseline value 0.75 to 0.85. As

the degree of price stickiness increases, this magnifies the degree of countercyclicality under

a demand (supply) shock from -0.51 (-0.53) to -0.99 (-0.76). As prices become stickier, the

formal goods market is forced to rely more heavily on the complementarity of informal goods

instead of on price changes, magnifying the response of informal employment to demand

shocks. In the case of supply shocks, stickier prices exacerbate the cost problem of firms,

increasing the importance of the informal goods substitutability mechanism.

Second, consider a decrease in χ from 0.6 to 0.4. This magnifies the degree of coun-

tercyclicality under a demand (supply) shock from -0.51 (-0.53) to -0.88 (-0.89). As the

bargaining power of formal workers decrease, informal workers are less willing to join the

formal labor force and movement out of the informal labor market slows sharply. Finally,

we consider an increase in δ from 0.03 to 0.12. As the formal job destruction rate increases,

this magnifies the degree of countercyclicality under demand (supply) shocks from -0.51

(-0.53) to -0.99 (-0.99). A high formal job destruction rate raises the importance of the in-

formal channel as the duration of formal employment becomes shorter. For example, when

23



Table 7: Sensitivity analysis: The model with informality

Correlations with output

Demand Shock Cost-Push Shock

Formal Informal Formal Informal
Employment Employment Employment Employment

Baseline 0.96 −0.51 0.95 −0.53
Price stickiness:
γ = 0.55 0.98 −0.27 0.87 −0.34
γ = 0.85 0.98 −0.99 0.60 −0.76

Worker bargaining strength:
χ = 0.40 1.00 −0.88 1.00 −0.89
χ = 0.70 0.88 −0.17 0.87 −0.18

Job destruction rate:
δ = 0.02 0.88 −0.18 0.87 −0.19
δ = 0.12 0.93 −0.99 0.93 −0.99

a cost-push shock hits the economy, the higher destruction rate allows the formal sector to

reduce labor quicker, allowing the informal sector to simultaneous produce substitute goods

faster.

In sum, the sensitivity analysis highlights the importance of price stickiness, γ, and the

two key search-matching parameters, χ and δ, in explaining differences in countercyclical

informal employment in emerging economies. Countries with large frictions in both price-

setting and in the labor market (low χ and high δ) should see greater adjustments in informal

employment over the cycle.

5 Determinacy Analysis

This section investigates how informality affects the determinacy properties of the rational-

expectations equilibrium. In sticky-price models with firm-specific capital, Sveen and

Weinke (2005) and Duffy and Xiao (2011) show that indeterminacy can feasibly arise under

the Taylor principle i.e., a policy that adjusts the nominal interest rate by proportionally

more than the increase in inflation, which can potentially destabilize the economy through

the emergence of expectations-driven, welfare-reducing fluctuations. We first investigate

whether the problem of indeterminacy is alleviated or exacerbated under informality when

the monetary authority can react to aggregate inflation in the interest-rate feedback rule,
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before considering the determinacy implications of responding to formal measures of infla-

tion.

5.1 Informality and indeterminacy

First suppose that the interest-rate feedback rule responds only to aggregate inflation, πt,

(i.e., τy = 0 in (23)). Using the rest of the parameter values summarized in table 3, the

left diagram of figure 3 illustrates the regions of determinacy and indeterminacy for com-

binations of the inflation response coefficient, τπ, and the degree of price rigidity, γ, in the

benchmark model, whereas the right diagram of figure 3 illustrates the (in)determinacy

regions in the informality model. In both model economies, the numerical analysis suggests

that while the Taylor principle (i.e., τπ > 1) is a necessary condition for equilibrium deter-

minacy, it is not sufficient. However, for the benchmark model, the region of determinacy

shrinks dramatically as γ increases. Consequently, with a sufficiently high degree of price

stickiness determinacy is only possible for a very narrow interval of inflation response coef-

ficients. This is in stark contrast to the informality model where the number of parameter

combinations (τπ, γ) that induce indeterminacy under the Taylor principle is reduced sig-

nificantly.21 Indeed, by exerting a stabilizing role on the rational-expectations equilibrium,

the informality model can easily achieve determinacy even when the degree of price rigidity

is very high.

Why does the presence of an informal sector strengthen the effectiveness of the Taylor

principle in preventing indeterminacy? First note that in the benchmark model indeter-

minacy arises from a cost channel of monetary policy.22 Under the Taylor principle, an

increase in inflationary expectations results in an increase in the real interest rate, which

puts upward pressure on the expected future marginal cost of firms ↑ Etm̂ct+1, and thus an

additional rise in expected future inflation ↑ Etπ̃t+1, which via the New Keynesian Phillips

Curve (NKPC)

π̃t = βEtπ̃t+1 + λm̂ct, (27)

21The sensitivity analysis suggests that the region of indeterminacy increases under informality the larger is
µ, ω, and χ. However, the qualitative result that indeterminacy is lower in the informality model, relative
to the benchmark, remains unchanged.

22For further discussion of this cost channel in New Keynesian models with capital see Kurozumi and
Van Zandweghe (2008).

25



F
ig

u
re

3:
R

eg
io

n
s

o
f

in
d

et
er

m
in

a
cy

:
(a

)
b

en
ch

m
a
rk

m
o
d

el
v
s.

(b
)

in
fo

rm
a
li

ty
m

o
d

el

26



generates higher inflation today ↑ π̃t. Hence, self-fulfilling inflationary expectations can

be supported if this cost channel is sufficiently strong to offset the downward pressure on

inflation arising from the conventional aggregate demand channel of monetary policy.23 The

greater the degree of price stickiness in the economy, the stronger is the effect of the cost

channel relative to the aggregate demand channel, and the more prone the economy is to

indeterminacy.

With informality, aggregate inflation π̃t now depends on both formal inflation π̂ft and

informal inflation π̂it, which can be expressed in log deviations from the steady state as:

π̃t = Φπ̂ft + (1− Φ)π̂it, (28)

where Φ ≡ ω

(
P f

P

)1−µ

. Since informal firms do not make investment decisions in the

model, increases in the real interest rate exert, via a reduction in informal inflation ↓ π̂it,

additional downward pressure on aggregate inflation ↓ π̃t. Consequently, any increase in

formal inflation arising from the cost channel of monetary policy can now be at least partially

offset by the fall in informal inflation, and the likelihood of indeterminacy is decreased under

informality. Note that the parameters ω and µ help determine the weight Φ of informal

inflation in the aggregate inflation index. For example, the lower is ω, the lower is the degree

of consumption bias towards formal goods (and the larger the share of informal employment

in the economy), and the less prone the economy is to indeterminacy.24

We now consider the determinacy implications if the interest-rate rule also responds to

output, Yt (i.e., τy > 0 in (23)). Employing the parameter values summarized in table 3,

figure 4 illustrates the determinacy implications for different combinations of the inflation

response coefficient, τπ, and the output response coefficient, τy. The left diagram of figure 4

illustrates the (in)determinacy regions for the benchmark model, whereas the right diagram

illustrates the (in)determinacy regions under informality. By also reacting to output, the

monetary authority strengthens the aggregate demand channel of monetary policy, which

helps reduce the severity of the indeterminacy problem under the Taylor principle. Yet,

23Under the aggregate demand channel, increases in the real interest rate by lowering demand reduces marginal
costs, which via the NKPC, exerts downward pressure on inflation.

24However, as we discuss below, there is an important caveat to this. While the economy may be less prone
to indeterminacy under informality, if the share of informal employment becomes sufficiently large, the
determinacy region is replaced by explosiveness.
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even in this case, there are still many parameter combinations (τy, τπ) that can generate

indeterminacy in the benchmark model. As before, informality reduces markedly the area

of indeterminacy even with a low output response coefficient.

Before we proceed further it is important to highlight one caveat with the above con-

clusions. As shown by left diagram of figure 5, if the informal employment share, Li/N ,

gets too large then the determinacy region is replaced with local explosiveness. In this

case, determinacy is not possible under the Taylor principle and a passive monetary policy

(i.e., 0 < τπ < 1) is required. However, as illustrated by the right diagram of figure 5,

explosiveness can be prevented if the policy rule also reacts to output.

5.2 Responding only to the formal sector

We now consider the determinacy implications of ignoring the informal sector in the setting

of monetary policy. For example, given the difficulties in accurately measuring the informal

economy and the associated problems of mismeasurement,25 the monetary authority may

decide to set the nominal interest rate in response to more reliable formal measures of

inflation (and output). In this case, the interest rate rule expressed in log deviations from

the steady state is:

ĩt = τππ̂
f
t + τyŶ

f
t . (29)

Figure 6 illustrates the regions of determinacy and indeterminacy under the formal pol-

icy rule (29) for the baseline calibration. The left diagram of figure 6 illustrates the

(in)determinacy regions for variations in degree of price-stickiness, γ, in the absence of out-

put, τy = 0. The right diagram considers the determinacy implications of setting γ = 0.75

when the policy rule also assigns a positive weight to output, 0 < τy ≤ 0.1. Comparing

the left diagram of figure 6 with the right diagram of figure 3 it is easy to see that in-

determinacy now emerges as a serious problem in the informality model. The intuition

behind this result is as follows. By reacting only to formal inflation, the monetary author-

ity weakens the responsiveness of the real interest rate to higher inflationary expectations

i.e., τππ̂
f
t − π̃t < (τπ − 1)π̃t. Consequently, this diminishes both the cost channel and the

aggregate demand channel of monetary policy, which for inflation responses above τπ > 1

25See Restrepo-Echavarria (2014) for an excellent discussion of these issues.
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has non-linear effects. However, only for high values of γ can the aggregate demand channel

easily outweigh the cost channel and determinacy be achieved. While the indeterminacy

problem identified is serious under inflation-rate feedback rules that respond to formal in-

flation measures, there is a simple remedy. As shown in the right diagram of (29), a small

response to formal output τy easily renders the equilibrium determinacy. This highlights an

additional benefit of including (formal) output into the monetary policy rules of emerging

economies, especially for those economies with sizeable informal sectors.

6 Concluding Remarks

This paper has embedded Diamond-Mortensen-Pissarides search and matching frictions into

a New Keynesian model to generate informality. Calibration of the model for Mexico leads

to an empirically appealing steady-state equilibrium. The quantitative analysis is able to

match a number of labor market features consistent with recent Mexican data, namely

informal employment is more volatile than formal employment and informal employment

is countercyclical, lags the cycle, and negatively correlated with formal employment. We

find the presence of informality has important implications for the propagation of aggregate

demand shocks, and consequently, the transmission mechanism of monetary policy. One

consequence of informality is that indeterminacy is more likely to arise under the Taylor

principle for interest-rate feedback rules that react to formal measures of inflation. One

empirically unappealing feature of our analysis is the absence of unemployment. One po-

tential area of future research is to explore the role informality plays in the dynamics of

unemployment in emerging economies. Boz et al. (2015) have already made initial advances

in this direction by introducing search frictions into a real business economy with employed

and unemployed workers. However, informality is an important feature absent from their

analysis. Other simplifying assumptions, like the exogeneity of job destruction or the abil-

ity of households to pool their labor risk could also be relaxed. Finally, expanding on the

work of Mattesini and Rossi (2009) and Batini et al. (2011), future research should also be

directed to understanding the implications of informality for optimal monetary policy.
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Appendix. The log-linearized system

In this appendix, we summarize the log-linearized equations of the model. In what follows,

let variables with a hat denote the log deviation from the steady state and variables without

a time-index denote the steady state value.

The Euler-equation (9) and the labor supply conditions (10) and (11):

Ĉt = EtĈt+1 −
1

σ

[̃
it − Etπ̃t+1

]
+ â′gt , (A1)

ψN̂t = ι
(
ŵit − σĈt

)
+ (1− ι)

(
ξθ̂t + Ψ̂t

)
, (A2)

Ψ̂t = [1− β(1− δ)]
[
η
(
Etŵ

f
t+1 − σEtĈt+1

)
+ (1− η)ψEtN̂t+1

]
+ β(1− δ)EtΨ̂t+1, (A3)

where ĩt = − log(Qt,t+1), π̃t = log

(
Pt+1

Pt

)
, wit =

W i
t

Pt
, ι ≡ wiC−σ

Nψ
, wf =

W f

P
, and

η ≡ wfC−σ

wfC−σ −Nψ
> 1.

37



The consumption demand equations (7) and the aggregate price-index (6) imply:

Ĉft − Ĉt = µ
(
P̂t − P̂ ft

)
, (A4)

Ĉit − Ĉt = µ
(
P̂t − P̂ it

)
, (A5)

π̃t = Φπ̂ft + (1− Φ)π̂it, (A6)

where Φ ≡ ω
(
P f

P

)1−µ

.

The labor-market clearing condition (24), the labor-market mobility condition (2), and

the formal wage condition (22):

N̂t = fL̂ft + (1− f) L̂it, (A7)

L̂ft+1 = (1− δ)L̂ft + θξM
1− f

f
(L̂it + ξθ̂t), (A8)

ŵft+1 = (1−χ)κŵit+1+[1− (1− χ)κ]
[
(1− ϑ)

(
Ŷ ft+1 − L̂

f
t+1 + P̂ ft+1 − P̂t+1

)
+ ϑθ̂t+1

]
(A9)

where f ≡ Lf

N
∈ (0, 1), κ =

wi

wf
, and ϑ =

θ c

P f

P
(1− α)

Y ft

Lft
+ θ c

.

Combining the log-linearized version of the matching function (1) and the capital accu-

mulation equation (15) with the formal goods market clearing condition (25) yields:

Ŷ ft =

(
1− I + cV

Y f

)
Ĉft +

I

δKY f

[
K̂t+1 − (1− δK)K̂t

]
+
cV

Y f

(
θ̂t + L̂it

)
. (A10)

The optimality condition of informal firms (13), the informal production function (12),

and the informal goods market clearing condition (26):

ŵit = P̂ it − P̂t, (A11)

Ŷ it = L̂it = Ĉit . (A12)

After aggregation, the investment condition (16), (real) marginal saving (17), and the
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production function of formal firms (14):

K̂t+1 =
1

1 + β
K̂t +

β

1 + β
EtK̂t+2 +

1− β(1− δK)

εψ(1 + β)
Etm̂st+1 −

1

εψ(1 + β)

(̃
it − Etπ̃t+1

)
(A13)

m̂st = m̂ct + Ŷ ft − K̂t, (A14)

Ŷ ft = αK̂t + (1− α)L̂ft . (A15)

It can be shown (e.g., Sveen and Weinke (2004)) that (20) yields the following equation

for formal inflation:

π̂ft = βEtπ̂
f
t+1 + λ∗m̂ct, (A16)

where λ∗ =
(1− γ) (1− βγ) (1− α)

γ (1− α+ αεf )
and real marginal cost (18):

m̂ct+1 = hwŵ
f
t+1 +hc

[̃
it − Etπ̃t+1 + (1− ξ)θ̂t

]
+hθ(1− ξ)θ̂t+1− Ŷ ft+1 + L̂ft+1 + â′fct (A17)

where hw =
wfβM θξ−1

wfβM θξ−1 + c (1− β(1− δ))
, hc =

c

wfβM θξ−1 + c (1− β(1− δ))
, and hθ =

1− hw − hc.

Finally, the interest-rate rule (23):

ĩt = τππ̃t + τyŶt. (A18)
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