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Abstract

This thesis investigates the macroeconomic implications of financial frictions using a New
Keynesian DSGE framework that incorporates a financial accelerator mechanism following
Bernanke et al., (1999), combined with limited asset market participation following Bilbiie
(2008). The model is calibrated to match features of the Mexican economy and used to
study the transmission of four structural shocks: monetary policy, entrepreneur riskiness,
net worth, and productivity shocks. Special attention is given to how macroeconomic dy-
namics are shaped by (i) the sensitivity of the external finance premium to leverage and (ii)
the central bank’s response to the external finance premium. The results show that under
Inverted Aggregate Demand Logic, financial frictions may either amplify or dampen macroe-
conomic fluctuations, depending on the nature of the shock and the design of monetary policy.
Notably, the interaction between the financial accelerator and Inverted Aggregate Demand
Logic produces nonstandard effects, such as expansionary monetary contractions or inflation-
ary financial shocks, highlighting the importance of financial variables in the transmission

of monetary policy.
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1 Introduction

The dominant analytical framework in modern macroeconomics is the New Keynesian model,
which has become the standard for policy analysis in both academic and institutional set-
tings. In its most basic form, the model consists of three core equations: an intertemporal
Euler equation (IS curve), a New Keynesian Phillips curve, and a monetary policy rule such
as the Taylor rule, as presented in Gali (2015). These minimal models have been extended
into fully specified dynamic stochastic general equilibrium (DSGE) frameworks, which are
widely used by central banks and international organizations. However, both versions typi-
cally abstract from financial frictions, assuming complete markets and frictionless financial
intermediation. This omission is particularly problematic in the context of emerging market

economies such as Mexico, where financial imperfections are empirically significant.

According to the Encuesta Nacional de Inclusion Financiera, ENIF (2024), a large part
of Mexico’s adult population (aged 18 years and older) continues to lack access to formal
credit. The percentage of adults without any formal credit product, such as a bank loan,
credit card, or payroll loan, was 29.1% in 2018, 31.1% in 2020, 32.7% in 2022, and increased
further to 37.3% in the most recent 2024 ENIF report. This persistent exclusion underscores
the structural nature of credit market frictions in Mexico. These frictions are also evident in
the business sector. According to Banco de México (2024), there are significant differences in
the cost of credit across firms of different sizes. The interest rate spread on new loans was 120
basis points for large issuing firms, 239 basis points for large non-issuers, and 511 basis points
for smaller firms.! These elevated spreads reflect substantial financial frictions and borrowing
constraints, particularly affecting small and medium-sized enterprises (SMEs), and forcing
many to rely heavily on internal funds. This is especially relevant in the Mexican context,
where SMEs account for 68.4% of formal employment, according to Economia (2024). Such
widespread frictions across both households and firms not only constrain economic activity,

but also distort investment dynamics and amplify macroeconomic fluctuations.

These dynamics are best understood through the lens of balance sheet effects, which play
a central role in the propagation and amplification of macroeconomic shocks. When financial
frictions make borrowing costs dependent on the net worth agents or collateral, fluctuations

in balance sheets can trigger disproportionately large movements in investment and output.

IThe differentials in interest rates are calculated by taking the yield on an interest rate swap referencing
the 28-day TIIE with a payment structure equivalent to the loan being analyzed, and subtracting this
benchmark from the actual interest rate charged on new loans to firms.



This mechanism, formalized in the financial accelerator model of Bernanke et al., (1999) and
the collateral models based on Kiyotaki and Moore (1997), has been widely used to explain
how small initial shocks can generate deep recessions or prolonged booms, particularly in
financially vulnerable economies. In the Mexican context, where firms and households face
persistent credit constraints, balance sheet channels are likely to be a key driver of business

cycle dynamics.

In light of these considerations, this thesis develops a New Keynesian DSGE model that
incorporates two empirically grounded financial frictions. The first is limited asset market
participation (LAMP), which captures household heterogeneity by distinguishing between
financially constrained (hand-to-mouth) and unconstrained consumers, as proposed by Bil-
biie (2008). The second is a financial accelerator mechanism, in which credit market frictions
make borrowing costs for firms depend on their leverage, giving rise to an external finance
premium that amplifies macroeconomic fluctuations,? following Bernanke et al., (1999) and
extended by L. J. Christiano et al., (2014) and Brzoza-Brzezina et al., (2010). The model
is calibrated to reflect key features of the Mexican economy and is used to examine the
transmission of four structural shocks: monetary policy, entrepreneurial risk, net worth, and

productivity shocks.

The contribution of this thesis is primarily quantitative and focuses on how the interaction
between financial frictions and inverted aggregate demand logic (IADL) shapes macroeco-
nomic dynamics. IADL refers to an environment in which monetary policy can produce non-
standard expansionary effects when a large share of households are financially constrained?.
Within this framework, particular attention is paid to the external finance premium (EFP),
specifically its sensitivity to firm leverage and the monetary authority’s policy response to
changes in financial conditions. These features allow the model to capture a richer range
of transmission mechanisms than standard frameworks, making it particularly suitable for

studying financially vulnerable economies such as Mexico.

The main findings are as follows. First, financial frictions significantly attenuate the ex-

pansionary effects typically predicted by the IADL, particularly through the amplification

2The financial accelerator amplifies shocks by increasing borrowing costs when net worth of firms declines,
thereby reducing investment and output, and reinforcing the initial disturbance. See Bernanke and Gertler
(1995).

3When a large share of consumers are hand-to-mouth, tighter monetary policy can have expansionary
effects by raising real wages and boosting consumption, output, and labor supply, a dynamic known as
Inverted Aggregate Demand Logic (IADL) (Bilbiie, 2008).



role of the EFP. Second, under an entrepreneurial riskiness shock, the model yields a nonstan-
dard combination of falling output and rising inflation, driven by household heterogeneity
in consumption behavior and wage dynamics. Third, increases in entrepreneurs’ net worth
generate persistent expansions, which are amplified when the EFP is more sensitive to lever-
age. Fourth, productivity shocks produce standard expansionary effects across specifications,
although the strength of the response depends on the EFP’s elasticity. Sensitivity analysis
confirms that macroeconomic outcomes are highly dependent on both the intensity of the
financial accelerator and the reaction function of the monetary authority. Robustness checks

show that the model’s qualitative dynamics remain stable across a range of parameter values.

From a policy perspective, the results underscore that in financially constrained economies
such as Mexico, monetary policy must account for the structure and responsiveness of finan-
cial frictions. Depending on the nature of the shock, procyclical or countercyclical responses
can stabilize or exacerbate macroeconomic volatility, highlighting the need for optimal policy

to be carefully calibrated to prevailing financial conditions.

Our work is related to a broader literature that models financial frictions through various
mechanisms. One strand emphasizes the role of agency costs and informational asymme-
tries, introducing financial frictions via an external finance premium. For example, Bernanke
and Gertler (1989) links the financial position of firms to the investment dynamics through
agency problems, demonstrating how shocks to net worth propagate in the real economy.
This approach is extended by Carlstrom and Fuerst (1997) and applied to open economy
settings by Mendoza (2010), highlighting the macroeconomic implications of imperfect credit

markets.

Alternatively, financial frictions can be modeled through collateral constraints. Kiyotaki
and Moore (1997) propose a framework in which durable assets serve both as a productive
input and as collateral for loans, and access to credit borrowers is limited by the value of
their collateral. Although influential, this approach presents some notable limitations. As
Brzoza-Brzezina et al., (2010) argues, models with sharply binding collateral constraints of-
ten fail to produce hump-shaped impulse responses and tend to generate excessive volatility
in asset prices and returns, patterns that diverge substantially from empirical observations.
Despite their relevance, such models may overstate the amplification effects of financial fric-

tions.

This thesis adopts a Two-Agent New Keynesian (TANK) model to capture household



heterogeneity, following the approach of Bilbiie (2008). TANK models provide a tractable al-
ternative to fully specified Heterogeneous Agent New Keynesian (HANK) frameworks while
still capturing key distributional dynamics. As shown by Debortoli and Gali (2018), the
TANK models approximate reasonably well the aggregate responses of the baseline HANK
models to macroeconomic shocks. This modeling choice is also consistent with the argument
of Blanchard (2025), who emphasizes that relatively simple models that incorporate realistic
frictions can provide valuable insights for policy analysis, particularly in emerging market

contexts, where data limitations often preclude the use of more complex structures.

The thesis is organized as follows. Chapter 2 presents the theoretical framework, devel-
oping a general equilibrium model that incorporates both a financial accelerator and limited
asset market participation (LAMP). Details the behavior of households, firms, and finan-
cial intermediaries, as well as the role of the central bank and market, clearing conditions.
Chapter 3 outlines the log-linearized equilibrium conditions and describes the calibration
strategy used to match key characteristics of the Mexican economy. Chapter 4 conducts the
quantitative analysis, evaluating the role of the external finance premium and LAMP in the
transmission of four structural shocks: a monetary policy shock, an entrepreneur riskiness
shock, a net worth shock, and a productivity shock. This chapter also includes sensitivity
analyzes regarding (i) the elasticity of the external finance premium with respect to leverage,
and (ii) the central bank response to financial conditions, captured by the parameter v, in
the Taylor rule. Finally, Chapter 5 summarizes the main conclusions and policy implications,
and Chapter 6 provides technical appendices, including the full set of model equations and

derivations.



2 The Model

In this section, we outline the structure of our cashless economy model and present the opti-
mization problems faced by constrained and unconstrained households, intermediate goods

producers, capital goods producers, the final goods producer, banks, and entrepreneurs.

2.1 Households

This model follows the Two-Agent New Keynesian (TANK) framework developed by Bilbiie
(2008) to capture household heterogeneity. There is a continuum of infinitely lived house-
holds indexed by the unit interval [0,1]. All households share the same preferences and
maximize expected discounted utility over consumption (C}) and labor supply (N;), but dif-

fer in their access to financial markets.

We assume the existence of complete asset markets; that is, a full set of state-contingent
claims allows for perfect insurance against all types of risk. In this economy, a fraction A
of households consists of agents who do not have access to financial markets, referred to

74 These households cannot smooth consumption intertempo-

as “constrained households
rally and instead consume their entire labor income each period. The remaining fraction
(1 — \) represents‘unconstrained households,” who do have access to financial markets and,

therefore, are able to smooth consumption over time through savings and borrowing.

2.1.1 Constrained households

There is a representative agent denoted by a subscript H. As was mentioned before, this
agent type does not have access to the financial markets; therefore, this agent consumes all

their income in every period and their budget constraint is given by:

Wi
Cyr=—N 1
e = pt N (1
where C4 is consumption in period ¢, % is the real wage rate, P, is the aggregate price

level, and N, is the hours worked in period ¢ of the representative “constrained household”.

The constrained households solve the following optimization problem:

max U(Cgxgy N
CH,t,NH,t ( Hpt H,t)

4Sometimes called Hand-to-Mouth (HtM) households in the literature.



For household preferences, we assume a constant relative risk aversion (CRRA) utility

function.’. Therefore, the problem to solve is now:

—0 1
Chi—1 Ny

max U(Cgy, Ngy) = B —w
Cu,t, Nt ( H H7t> 1l—0 1+ ©
Wi
t. Cygy=—N
S Hi P, Hit

where w > 0 represents how leisure is valued relative to the consumption, ¢ > 0 is the inverse
of the intertemporal elasticity of substitution in consumption and ¢ > 0 is the inverse of the

labor supply elasticity.

Substituting C'y; from the budget constraint into the utility function yields:

1-0o
(BNwe) =1 e
1—o T

max U(CH,ta NHJ) =
Np ¢

The first-order conditions yield the optimal labor supply of constrained households:
W\ = (1)
pt+o p+o
Ny = [ — - . 2
o ( B, ) (W) @

Substituting equation (2) into the budget constraint yields the optimal consumption of

constrained households:

14¢

(1T (W
w=(E)" ()" g

5Notice that the disutility of labor increases convexly, indicating that working more hours leads to a
more-than-proportional loss of utility.




2.1.2 Unconstrained households

Similarly to the constrained household, there is a representative agent denoted by a sub-
script S. This household has access to financial markets and, therefore, is able to smooth

consumption over time.

This representative agent solves the following intertemporal optimization problem:

o)

J
e Z B'Ey [U(Cst, Ngy)]

s.t.

Bsi + Vi(Qs+1 — Qst) + PiCsy < Zgy + WiNgy + Qs PDy + Ty (4)

where € [0, 1] denotes the discount factor, P, denotes the price of a consumption good,
Bg; represents the nominal value of a portfolio of all state-contingent assets held at the
end of period ¢, excluding shares in firms. Tg; denotes the wealth received from existing
entrepreneurs (net of transfers to surviving and entering entrepreneurs) during the period
t. Zg, represents the beginning-of-period wealth net, including the payoff of shares. V; is
the average market value of shares in intermediate good firms at time ¢, D, denotes the real
dividend payoffs from these shares, and (g, represents share holdings. The left-hand side
is the total spending of the representative unconstrained household and the right-hand side

represents the beginning of period wealth.

Therefore, the first-order conditions of the unconstrained household optimization problem,
subject to the intertemporal budget constraint in equation (4), are given by the following

expressions with respect to consumption and labor:

Cse \" B
2 :A 5
B (C&Hl) t,t4+1 f2) ( )
LW
wNg, = —. (6)
St 0, B

The expected gross return E,[A; 11] corresponds to the risk-free rate of interest R;. Con-

sequently, it follows from equation (5) that the short-term nominal interest rate is:

1
— —BE
Rtﬁt

—0
Coinn P
Csi Pin

: (7)




Additionally, the transversality conditions for the financial state variables for optimal be-

havior are:
lim E; [Ag15Vis] =0 (8)
j—00
lim B¢ [A 1 Z;45] = 0. (9)
j—o0

2.2 Firms

This section is mainly based on the framework developed in the seminal paper of Bernanke
et al., (1999). In this framework, there are three types of firms in the economy: intermediate
goods firms that produce differentiated goods, which they sell to the competitive final good
producer. The final good producer aggregates these differentiated goods into a homogeneous
final good. This final good can then be used for consumption or as an input for the production

of capital goods.

2.2.1 Capital Good Producers

A representative capital good producer combines final goods 7; and undepreciated capital
K;_1 to produce newly installed capital. We assume that the transformation of investments

into new capital goods exhibits decreasing margin returns. Specifically, the gross capital

it
Kiq

satisfying ®(0) = 0. This formulation implies that the efficiency of investment depends on

production is given by (I>< )Kt—1, where ®(-) is an increasing and concave function
its scale relative to the existing capital stock. Following the mechanism outlined in Kiyotaki
and Moore (1997), this structure allows asset price fluctuations to amplify movements in

entrepreneurs’ net worth. Consequently, the law of motion for capital is given by:

Ko=(1—-80K,_, +® ( i ) K,y (10)

where ¢ € (0,1) is the depreciation rate. Capital good producers take as given the price of
installed capital, ();. Their objective is to maximize the present discounted value of profits

by choosing i;. Therefore, the first-order condition with respect to #; yields:

o ()]

which equates the marginal value of installed capital to the marginal cost of investment.

10



The newly produced capital is sold in a perfectly competitive market to the entrepreneurs,

where it becomes available for use in the production process during the next period.

2.2.2 Final Good Producers

The final good producers buys differentiated products from intermediate goods producers
Y;(j) ¢ and aggregates them into a single final good, which is sold in a perfectly competitive

market. The final good is produced using the usual aggregator of intermediate goods:

Y, = Uolmﬁldjrl (12)

where € > 1 is the constant elasticity substitution between individual goods. Furthermore, we
denote the overall price index of the final good as P;. The final good producer’s optimization

problem to solve is given by:

1
wac PYi~ [ ROV
0

Yi(4)

The first-order condition yields the optimal demand function for each intermediate good j:

Yi(j) =%, (P]ﬁ”) (13)

To obtain the consumer price index (CPI) P;, we can define nominal production as follows:

P = ( /O 1 Pt(j)”dj> - (14)

2.2.3 Intermediate Goods Producers

There is a continuum of intermediate goods producers indexed by j € [0, 1], each operating
in a monopolistically competitive environment. These firms rent capital from entrepreneurs

and hire labor from households, and utilize the following production technology:

SThere is a continuum of intermediate good producers indexed by j.

11



Kt(j) = Ath(j)aNt(j)lia (15)

where Y;(j) represents the output of the intermediate good producer, A; is the total factor
productivity 7, K;(j) is the amount of capital rented, N;(j) is the total labor hired, and
0 < a < 1 is the capital input share of production.

Letting, M C} denotes the nominal marginal cost, which is identical across intermediate

goods producers, it follows that:

1 /Y,
Me, - (f) 0 (16)

(0%

The optimal conditions for labor and capital demand are given by:

W, = (1—a) (2) MG, (17)
Rei—a (2) MG, (18)

According to Calvo (1983), each firm can reset its price with probability (1 — @) in any
given period to maximize its expected profits, subject to the demand of the final producer
(13). Notice that since 6 € [0, 1], meaning that a fraction @ of firms do not reset their prices.

In light of the above, # can be understood as a natural index of price stickiness.

If a firm is able to set its price at time ¢t and is then unable to reset it until a later date
i, its profits at time ¢ + 4 are affected by the price it set at ¢ (the probability of this is 6%).

Hence, firm j must choose P/(j) to maximize its expected profits:

max E, {29 Ay t—H Yt+z( ) MCt+z‘Yt+z']} (19)
- <P;%>>

where A; 4, is the discount factor, which is defined as follows:

UC(CS,t+iaNS,t+i)> ( P, )
Uc(Cs¢Nsy) Pi)’

Atori = B <

"The log of A; follows an exogenous AR(1) process where the autoregressive coefficient is p4 and the
standard deviation is o 4.

12



The optimal price P; follows from the first-order condition:

pr_ € B {320 0" Ay iMCryi P Yo (20)
el E {Z:io ei/\t,tﬂptiiytﬂ} '

As a result of the optimal condition, the optimal price is set by adding a markup to the

weighted average of current and future nominal marginal costs. It is worth mentioning that

when prices are fully flexible (0 = 0), we obtain: Py = -5 MC;.

Next, recall that the price index is given by:

H=<K3mkwy;

1
= Eszfam“@
0

As we mentioned, the fraction (1—80) of firms that are able to re-optimize their price in period
t will choose the same price, P. Therefore, the aggregate price index can be rewritten as

follows:

P = 0PI + (1-0)(P) (21)

Dividing by P!, we obtain the following equation for the dynamics of inflation:

P 1—¢
H§—€:8+(1—9)( t > : (22)
P

Note that II; is the gross inflation rate in period ¢.

2.3  Financial frictions

The financial frictions considered are LAMP and the External Finance Premium (EFP). The
former has already been introduced in the household section; hence, in this section, we focus
on the latter. The EFP originates from an asymmetric information problem, whereby the
productivity of investment projects is not observable ex ante and only becomes known once
realized. Following the seminal papers by Townsend (1979) and Bernanke et al., (1999) and
the related literature, we consider an optimal contract framework. This highlights a natural

asymmetry between entrepreneurs and their creditors, as described by Christiano (2022).

13



2.3.1 Entrepreneurs

There is a continuum of entrepreneurs indexed by [ and all of whom are risk-neutral. Each
entrepreneur purchases installed capital K;(l) from capital producers at the end of period t.
These purchases are financed using their financial wealth V E;(l) with the remainder covered
by a bank loan L(1):

Li(l) = QE(l) — VE(I) > 0. (23)

The entrepreneur chooses the value of firm capital Q;K;(l) and the corresponding level of
bank loans L;(l) before the realization of the idiosyncratic productivity shock ag. This shock
transforms the capital of the entrepreneur into ag (1) K41, where ag is a random variable that
is i.i.d. over time and across entrepreneurs, with a continuous cumulative density function
F, and E[ag] = 1. Additionally, we assume that the distribution of ag is log-normal. Denote

the period t standard deviation of log ag by 6a7t.8

Each entrepreneur rents out capital services at the given rental rate Ry ;4. Since Elag| =
1, the average rate of return on capital earned by entrepreneurs is:

R +(1-9
RE7t+1 = k,t+1 ( )Qt—i—l (24)

Q:

The rate of return earned by an individual entrepreneur is ag(l)Rg++1. Due to idiosyncratic

productivity shocks being observable to entrepreneurs but not to banks, lending involves
agency costs. Consequently, the optimal contract between the two parties is characterized
by the gross non-default interest rate Ry ;.1(l) and the loan size L.(1). Notably, there exists
a threshold value for the idiosyncratic productivity shock, denoted as ag¢41(l), such that
the entrepreneur can repay the loan if the idiosyncratic productivity shock is greater than

or equal to ag 41(1):

ap1()Rei1QiE (1) = Ry 1 Li(1). (25)

According to the optimal contract, when agy1 > ap,+1, the entrepreneur repays the loan
by the amount Ry ;11 L(l) and retains the difference represented by ag,+1 (1) Rp ¢+1 QeI (1) —
Rpiy1Li(1). Conversely, agiy1 < ag,+1, the entrepreneur is unable to repay the loan and
thus declares default, leading to bankruptcy. In this case, the bank incurs a monitoring cost

p and seizes all the resources it can recover, represented by (1 — p)ag,+1(1)Rei1Qe K¢ (1).

8The log of &, follows an AR(1) process, with autoregressive coefficient p,,, and standard deviation of
innovations o,.

14



Table I outlines the sequence of events in the life of entrepreneur.

2.3.2 Banks

The banking sector is assumed to be perfectly competitive. Banks obtain their funds from
deposits made by unconstrained households and face an opportunity cost of funds equal to
the risk-free interest rate R;. Due to risk aversion of households and the risk neutrality of
entrepreneurs, an optimal financial contract ensures that entrepreneurs absorb all aggregate
risk, given the infinite number of entrepreneurs ?. Consequently, the interest paid by en-
trepreneurs Ry, ;44 is state-contingent, ensuring that the banking sector satisfies a zero-profit

condition in each period:

AR, 41
1—Fi(apssr) Rogale + (1— N)/ ap+1dF(ag 1) (REi1QiK) = RiLy. (26)
0
The left-hand side of the equation (26) represents the gross return on the loan to the en-
trepreneur and the right-hand side is the opportunity cost of lending of the bank. Note that

Fiy1(ape41) gives the probability of default.

Equation (26) can be rewritten using equation (25) as follows:

Ap,t+1
1—Fi1(ap)lap i Rem QS + (1—M)/ ap1dF(ag 1) (Re i1 Qi) = RiLy
0

= [[api1) — uGiapis1)] Reg100 = (00 — 1) Ry (27)
where:
Li(apit1) = apg1[l — Fig1(apig1) + Gi(apis1)] (28)
ap, 41
Culamins) = / ap  dF(a) (29)
0
QK
= ) 30
Ot VE, ( )

Equation (27) expresses the expected return of the bank solely as a function of the cutoff

9The risk arising from idiosyncratic productivity shock is fully diversifiable.
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value for the idiosyncratic productivity shock of the entrepreneur ag 1. Anincrease in ap 41
raises the non-default payoff while also increasing the probability of default. Consequently,
the expected payoff decreases. As shown by Bernanke et al., (1999), the expected return
reaches its maximum at a unique interior value, aj,,,. When apg,1 exceeds this threshold,
the expected return decreases due to a higher likelihood of default. Conversely, for values of

ap 41 below the maximum, the function exhibits an increasing and concave behavior.

2.3.3 Evolution of net worth of entrepreneurs

Overall, the net worth at end the period is equal to the revenues from selling capital less
interest paid to the banks. To refine the concept of interest paid, it is necessary to consider
both non-bankrupt and bankrupt entrepreneurs. The former pay R; 1L; 1(l), while the
latter pay ,uatRE,tQt,th,l(l)w. Therefore, the net worth can be expressed as:

PG Rp Qi1 K1 (1)
L1 (1) > Liald)

We assume that in each period, a randomly selected and variable fraction (1—e, ;)" of en-

VE(l) = Rp Q151 (1) — (Rt—l +

trepreneurs exit the market. When this occurs, their entire financial wealth is redistributed
to unconstrained households, reflecting the continuous entry and exit of firms and preventing
entrepreneurs from accumulating enough wealth to become entirely self-financing. Simulta-
neously, an equal number of new entrepreneurs enter the market, ensuring that the total
number of entrepreneurs remains constant. Both surviving and newly entered entrepreneurs
receive a fixed transfer T, from unconstrained households, guaranteeing that entrants have

a small but positive amount of wealth necessary to acquire capital.

By summing across all entrepreneurs and considering the zero-profit condition for banks
(27) we derive the following equation describing the law of motion for net worth in the

economy:

GiR K
VE, =és1 |Rp Q1K1 — <Rtl + At Eth — 1) Ltl] + Tp. (31)
t—1

Where the first term in the square brackets represents the total revenue from selling capital
at time ¢, reflecting the gross return on the capital invested by entrepreneurs and the second

term captures the total interest payments made by entrepreneurs to banks. This includes

10As we mentioned earlier, if an entrepreneur satisfies a Et+1 < GE,+1, this means that the entrepreneur
is unable to repay the loan, and the bank recovers (1 — p)ap,+1(1)RE++1Q:K:(l). Consequently, the en-
trepreneur loses or pays pag,+1(1)Re 1+1Q: K (1).

"The log of €5 follows an AR(1) process, with autoregressive coefficient ps and standard deviation of
innovations o.
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both the standard interest payments (R;_1L;—1) and the additional costs associated with
monitoring frictions (uG;). These payments are averaged across both bankrupt and non-

bankrupt entrepreneurs.

2.3.4 Optimal contract

Following Brzoza-Brzezina et al., (2010), the equilibrium debt contract is designed to max-
imize the welfare of each individual entrepreneur. It is characterized by the expected net

worth at the end of the contract, relative to the risk-free alternative of holding a domestic

bond:

(32)

& Jon JREe1 Qe (Dap(l) — RpgaLe(l)] dF(ap(l))
! RV E,(])

where the expectations are evaluated over the distribution of the random variable Rg ;1.

The above equation can be reformulated using equation (25) as follows:

. Jon JREe1 Qe (Dap(l) — e () Resn1QeBG()] - dF (ap(l)
‘ RV E,()

recalling (28), (29), and (30), we obtain:

B { et o (1= i) | 3

Therefore, the optimization problem involves choosing g, to maximize (33), subject to the

zero-profit condition for banks (27). The problem can be expressed as follows:

miax E, {52—’:&1)& (1- Ft<aE,t+1<l)))}

st.  [Ti(@mir1) — pGrlap 1) Rets10e = (00 — 1) Ry

and the first-order condition can be written as:

Ty (apan) (M55 Culane) — nGilar)] — 1)
R R t\QE t+1 R: t\AE t+1 t\QE t+1
P = Ty(apas)] +

E — =
! ; Li(api41) — nGi(ag 1)

=0 (34)
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E
N % = V(apt+1,a,)
¢

where:

Ty (ape1)
Ty(ape1) — pGilapsin)] (1 — De(@p) + Dy(@pm) Ce(@p ) — pGi(ap )]

‘I/(ELE,t+1, Ua,t) = [

As demonstrated by Bernanke et al., (1999), equation (34) implicitly defines a key rela-

tionship as follows:

QK =V (@) Ny (35)

with ¥(1) = 1 and ¥'(-) > 0, where y;, = W 12 represents the EFP defined as x;(dg +11)
which arises due to monitoring costs. Notice that equation (35) defines the equilibrium
condition governing investment decisions. As monitoring costs approach zero, reflecting,
greater efficiency in bank collections, the expected rate of return on capital converges to the

risk-free rate, rendering financial markets frictionless, such that:

}g]% (V(agi11,040:)] = 1

= lim RE t+1 = Rt'
u—0 ’

Bernanke et al., (1999) demonstrate that for any ag 41 that can constitute an equilibrium,
X;(d gt+1) > 0 indicating a positive relationship between ag 41 and g;. This implies that the
EFP rises with increasing leverage. Therefore, the larger the proportion of capital that the
entrepreneur can self-finance (increase of V E (1)), the lower the expected bankruptcy costs,

and consequently, the lower the EFP.

Equation (33) in conjunction with the zero-profit condition for banks, (27), determines
the optimal debt contract based on the cutoft value of the idiosyncratic shock ag 41 and the
leverage ratio o;. It is straightforward to confirm that these two contract parameters are

identical across all entrepreneurs.

121t can also be understood as an function of the leverage and the monitoring costs: x¢ = f (o, it)-
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Table I: Sequence of Events in the Life of an Entrepreneur

Event Description

1 At the start of period ¢, entrepreneurs receive a transfer Tx; from uncon-
strained households. This ensures that both new entrants and survivors have
sufficient wealth to acquire capital.

2 By the end of period ¢, entrepreneurs purchase installed capital K;(l) from
capital producers, using their financial wealth V E;(l) and a bank loan L,(l).

3 In period ¢t + 1, entrepreneurs observe the idiosyncratic productivity shock
agt+1(0) and rent capital to intermediate goods producers.

4 Loan repayment outcomes depend on the productivity shock. - If
api+1(l) > aput1, the entrepreneur repays the loan Ry, 1L:(l) and retains
ap 1) Ret1QiKe(l) — Rp 1 Li(l). - If agg1(l) < @pesq, the entrepreneur
defaults. The bank seizes all resources, incurs a monitoring cost p, and the
entrepreneur goes bankrupt.

5 If the entrepreneur remains solvent and survives, they continue operating into
the next period. All entrepreneurs who exit the market transfer their wealth

to unconstrained households.

2.4  Central Bank

As in Brzoza-Brzezina et al., (2010), we assume that monetary policy follows a Taylor rule,
responding to deviations of inflation and output from their deterministic steady-state values
while incorporating interest rate smoothing. Additionally, we include a term associated with
the external finance premium, allowing monetary authorities to respond to movements in

financial conditions, following Gilchrist and Zakrajsek (2011):

T -

where 0 < yp < 1, 7, > 0, 7y > 0, and 7, < 0 '* and a bar over a variable indicates its

steady-state value, and ¥, represents i.i.d. random innovations .

13A negative value for v, implies a countercyclical response of monetary policy to financial stress. That
is, when the external finance premium increases (indicating tighter financial conditions), the central bank
lowers the nominal interest rate to stabilize the economy. This assumption is consistent with the findings
of Gilchrist and Zakrajsek (2012) and reflects the view that monetary policy should ease in response to
deteriorating financial conditions.

MThe standard deviation is op.
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2.5 Market Clearing Conditions and Aggregation

2.5.1 Goods Markets

Final output may be either consumed, invested, or used to cover monitoring costs. Since

monitoring costs are real, the aggregate resource constraint is:

Cy+iy + nGiRp Qi1 K1 = Y5 (37)

Since the economy consists of two types of households, aggregate consumption is defined

as:

Cy = /0A Cr(3)d(i) + /: Cs(i)d(17)

= Ct = )\CHJ + (1 - )\)C&t. (38)

2.5.2 Factor Markets

The market-clearing condition for capital states that the total capital available at the be-
ginning of period ¢, which is the capital stock from the previous period K;_;, must be fully
allocated across all intermediate goods firms. This ensures that there is neither excess supply

nor excess demand for capital in equilibrium:

1
0
Likewise, for household labor supply, the aggregate market-clearing condition is:
A 1
No= [ Nuglijdi) + [ Naatiddd)
0 A
= Nt = )\NHJ/ + (1 - )\)NS,t- (40)

2.5.3 Financial Markets

Since the banking sector is perfectly competitive and obtains funds through deposits from
unconstrained households, banks must balance the loans extended to entrepreneurs with the
deposits received. The credit market clearing condition ensures that the total value of loans

extended by banks equals the total value of deposits collected from households:
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BS,t == Lt. (41)

Clearing of the equity market means that the ownership of shares is distributed equally

among the asset holders. In other words:

Q =Q¢; =0 = ——. 42
S,t+1 St 1- ( )

2.5.4 Price Dispersion

Taking the individual production function of:

Yi(5) = AcKu(§)*N(5)'
Aggregating:

1 - —€ 11—«
P(j) AR N
/0 ( p) YTy = (43)

where A; > 1 measures the price dispersion of intermediate goods. In the absence of pricing
frictions, all firms would set the same price, which would lead to A; = 1. Consequently,
output would be given by Y; = A, K2 | N!~“. Since, the fraction (1 — ) of firms able to re-
optimize their price in period ¢ will choose the same price, P;. It follows that the dynamics

for price dispersion can be expressed as:

P\ "°
Ay =07 A1 + (1 —0) (%) . (44)
t

2.6 Definition of Equilibrium

A rational expectations equilibrium consists of 25 endogenous variables and four exogenous

shocks:

e Sequence of prices {Wy, MCy, Py, P}, Ay, Q1 }

L] Sequence Of allocations {CH,t7 CS,t; Ct, Zt, Y;g, NHﬂg, NS,t; Nt, BS,t> Qs,t+17 TE',t7 Kt, ’it, VEt, Rk,t7 Qt}

Prices related to financial frictions {Rg, x+}

Monetary policy {R;}

Shocks considered {G,, €s¢, Vs, At}
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All variables satisfy 25 equilibrium conditions, two transversality conditions, and four
laws of motion for the shocks. These include the optimality conditions of the unconstrained
household, along with the labor supply and budget constraints of the constrained household:
(1), (2), (5), and (6); the transversality conditions: (8) and (9); the capital adjustment
equation (11) and the law of motion for capital (10); the optimality conditions for inter-
mediate goods producers: (17), (18); the price-setting conditions: (20), (21); the aggregate
production function (43); the zero-profit condition for banks (27); the first-order condition
of the optimal contract (34); the financial accelerator (35); the leverage condition (30) and
the average rate of return on capital (24); the law of motion for price dispersion (44); the
monetary policy rule (36); the market clearing conditions: (37), (38), (39), (40), (41), and
(42); the law of motion for the net worth of entrepreneurs (31); and the laws of motion for
the exogenous shocks: productivity of intermediate goods producers (47), monetary policy

(48), the entrepreneur exit shock (46), and the idiosyncratic productivity of entrepreneurs
(45).1

15See the Appendix, section 6.2, for the complete nonlinear equilibrium conditions.
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3 Log-Linearized Model and Calibration

This chapter begins with defining the steady state, followed by a discussion of the log-
linearized model obtained by taking a linear approximation around the unique, zero-inflation,
deterministic steady state. We also discuss the calibration of the model parameters. From
this point onward, all variables with a subscript SS denote steady-state values. Given this,
we normalize A%% = 1, and from (44), A% = 1, ensuring no price dispersion and a steady

state with zero inflation. Hence:

SS
SS_Pt

=t __
L

S5 pSS
= P =P

dividing (21) aggregate price dynamics expression by (P%5)'~¢, we obtain:

oo (B2

= Ptﬁsl = (Pt*)SS-

From (7) the steady state zero inflation, deterministic steady state is characterized by
R%% = B~1. Now, considering (20) the aggregate price-setting condition under fully flexible
prices (6 = 0) gives:

(P*)5S = PSS = pSS = p5S = < 1MC«SS.
E —_
Moreover, in the steady state @°° = 1. Likewise for the technology to produce new

capital, the value of i*° = § K%, Regarding the entrepreneurial sector, from equation (24):
RS + (1 -6)Q%

QSS
= RIS = QRE - (1-0)Q%

RSS —

From equation (34), we observe that frictions induce a spread between R®% and R2°. In a

frictionless model, these returns would be identical. Therefore, we obtain:

RY® = VU(ag, 0,) - R,

SS
Given the ratio % (that is, given the external finance premium in the steady state ¥(ag, 0,))

from (34), we can derive:
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55\ —1
: - (f)
)

plag) = [%] 1 — D(ar)] + Glap)

Next, considering the zero-profit condition for banks (27) , we obtain:

\% ESS ~ ~ ~ RSS

W(GE) =1—[[(ag) — pG(ag)] R—ﬁs
We assume that the idiosyncratic productivity shock, ag, follows a log-normal distribution
with variance 03 = 0.35. Following the existing literature, we adopt the steady-state
distribution of @y as specified in Appendix 6.1. Given the variance ¢5° = 0.35, we calibrate
the distribution to match an annualized business failure rate of 3%, F(ag). We also calibrate
the steady-state risk premium (Rgp — R) of 200 basis points, in line with Bernanke et al.,
(1999), expressed in quarterly terms.
RS

W = \I[(CLE,O'G) = 1.00496.

Consequently, we obtain the following values for the steady state:

VESS

pu(ig) = 0.04257.

Additionally, Table IT summarizes the other steady state values for the financial block.

Table II: Steady-State Values for the Financial Block

Variable Description Value

R2°/R%  Steady-state risk spread 1.00496
a Idiosyncratic threshold 0.48698
I'(a) Fraction of gross entrepreneurial earnings going to lender 0.48522
I(a) Derivative of I'(a) 0.97000
G(a) Average value of @ among bankrupt entrepreneurs 0.01285
G'(a) Derivative of G(a) 0.19441
1 Monitoring cost 0.04257
QZSE—;SSS Net worth to capital ratio 0.51292

According to Table II, we obtain a net worth-to-capital ratio of 0.51, which implies a
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steady-state leverage ratio of 0¥ = 1.95. We also find a monitoring cost of p = 0.042.
Although the former is close to the value used by Bernanke et al., (1999) (0%° = 2), the
latter is notably lower, as their model assumes p = 0.12. This lower monitoring cost results
from targeting an annualized business failure rate of 3% and assuming a steady-state risk

premium of 200 basis points.

Notice that on average, entrepreneurs are better off leveraging their net worth and invest-
ing in projects rather than depositing their net worth in a bank, because the ratio of average

entrepreneurial earnings to the opportunity cost is greater than one:

RSS
[1—T(a)] R—gsgss = 1.008604 > 1.

3.1 Log-Linearization Equilibrium Conditions

The complete log-linearized model is presented in Table III. Most of the equations are consis-
tent with the standard literature. However, we consider it worthwhile to show the derivation
of the law of motion for entrepreneurs’ net worth and the financial accelerator equation, as
they result from the combination of the optimal contract condition (34) and the zero-profit
condition for banks (27). This derivation is particularly relevant given the presence of a
key parameter in the financial accelerator equation: the elasticity of the external finance
premium with respect to leverage (v,). Appendix 6.3 provides a derivation adapted from
Del Negro et al., (2013).

In addition to the equations given in Table III, log-linearized model, the following exoge-
nous shocks are included: an idiosyncratic entrepreneur shock, an entrepreneur exit shock,

a technology (productivity) shock, and a monetary policy shock:

5-a7t - p&aé-a,t—l + n&a,t
és,t = psés,tfl + Nst
Ay = pAGi—1 + Nay

Uy = TRt

where p,,, ps, pa € (0,1) are the shock persistence parameters.
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Table III: Log-Linearized Model

Description

Equation

Households

Consumption, H
Labor supply, H
Euler equation, S

Labor supply, S

(o + o) = (1 + @)y
(90 + O.)ﬁH,t = (1 — O')UAJt
Ei[és41) — Csp = = (P — Ey[frys1])

PNgy = Wy — 0Cs ¢

Firms

Capital adjustment equation

Law of motion for capital

Optimal labor demand condition

Optimal capital demand condition

Production function

Gt =K Pt - ]%t—l]
k= (1= 0)ke_y + 04y
Wy = Py — Ny + My
Tht = Up — ]%t‘i‘TTALCt

Qt = dt + Oz/%hl + (1 — Ct)ﬁt

Entrepreneurial sector

Financial accelerator equation
Capital return equation
External finance premium
Leverage

Law of motion for net worth

Xt = U, [UAet — (e + ]%t)] + @Z)oaéa,t

. RSS . (1-6) ~ 4
TEt= s55-355 (T — G-
Bt R%sts( kt) + rss At — i1

A

Xt = Et(fE,tH) — Tt
Zt = th + ]Aft — UA€t

Vet = Npecbst T UrpTEr — UrTeo1 + Puelies g
+ gk (Gr—1 + ki—1) — Vo, 0ar1

Monetary policy
Taylor Rule

New Keynesian Phillips Curve

e = YrT—1 + (1 — YR) [YaTte + Y0t + NXe] + O

T = <w> mcy + BEy(41)

Aggregate conditions

Labor market clearing
Aggregate consumption

Aggregate resource constraint

. NS NgS
ng = )\_Nss N+ (1 - )\)_Nss ns
. CSS N CSS "

Ct = )\—Cgs Car+ (1 — )\)—Csés Cst

N CSS R ’LSS ~ MGSSR%SQSSKSS .
Yt = y55Ct T ysslt T Y55
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3.2  Calibration

The model is calibrated quarterly and the following parameters are chosen to match key
characteristics of the Mexican economy. Following De la Pena (2021), we set § = 0.987
and 6 = 0.03. Furthermore, we adopt o = 2.0 and # = 0.75, as in Gali (2015). We set
the inverse of the Frisch labor supply elasticity to ¢ = 3, consistent with the values used in
Leon Leyva and Urrutia (2018) and Peterman (2016), who calibrate this parameter based

on macroeconomic evidence.

Regarding the fraction of the population that lacks access to credit markets (the degree
of LAMP), we calibrate this for the Mexican economy to be A = 0.7, using data from the
Encuesta Nacional de Inclusion Financiera (ENIF, 2024). The parameters associated with
the Taylor rule (g, V=, and 7,) are set following Brzoza-Brzezina et al., (2010) and Carrillo
et al., (2017), who characterize the Mexican economy as exhibiting a strong response to
inflation, no response to real GDP growth, and a high degree of interest rate inertia. In par-
ticular, we use two alternative calibrations for the inflation response parameter ~,: a value of
1.5 for the SADL economy and a lower value of 0.5 for the IADL, to ensure determinacy, as
discussed in Bilbiie (2008). Finally, we set v, = —1, following Gilchrist and Zakrajsek (2011).

The financial friction parameters are selected following Brzoza-Brzezina et al., (2010) and
Bernanke et al., (1999). In addition to the values reported in Table II and Appendix 6.3, we
set the entrepreneur survival rate to €% = 0.9728, which implies an average entrepreneurial
working life of 36 quarters. Finally, we set Tg5° = Tg/V E = 0.03, which represents a
transfer equivalent to 3% of steady-state net worth of entrepreneurs, according to Brzoza-
Brzezina et al., (2010).

The stochastic processes are calibrated as follows Brzoza-Brzezina et al., (2010). These
include shocks to aggregate productivity, monetary policy, entrepreneurial survival, and id-
iosyncratic entrepreneurial risk. The persistence and standard deviation parameters are

chosen to replicate typical fluctuations reported in the literature.
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Table IV: Structural Parameters

Parameter Value Description Reference

Households

B8 0.987 Discount rate De la Pefia (2021)

o 2.0 Inverse intertemporal elasticity Gali (2015)

) 3.0 Inverse Frisch elasticity Leén Leyva and Urrutia (2018)
A 0.7 (IADL), 0.3 (SADL)  Degree of LAMP ENIF (2024)

Producers

«a 1/3 Product elasticity with respect to capital De la Pefia (2021)

6 0.03 Depreciation rate De la Pefia (2021)

0 0.75 Calvo probability for prices Gali (2015)

K 5.0 Capital adjustment cost Common on the literature

Taylor rule

YR 0.8 Interest rate smoothing Brzoza-Brzezina et al., (2010)

Y 0.5 (IADL), 1.5 (SADL)  Response to inflation Carrillo et al., (2017), Bilbiie (2008)
Yy 0.1 Response to GDP Carrillo et al., (2017)

Yx -1.0 Response to external finance premium Gilchrist and Zakrajsek (2011)

Financial sector — EFP

€38 0.9728 Survival rate for entrepreneurs Bernanke et al., (1999)
a3 0.35 Idiosyncratic productivity std. dev. (SS)  Brzoza-Brzezina et al., (2010)
Tgs 0.03 Transfers to entrepreneurs Brzoza-Brzezina et al., (2010)

Stochastic processes — Standard Model

PA 0.95 Autocorrelation of productivity shock Brzoza-Brzezina et al., (2010)
oA 0.007 Std. dev. of productivity shock Brzoza-Brzezina et al., (2010)
oR 0.001 Std. dev. of monetary policy shock Gali (2015)

Stochastic processes — Financial Sector

Ps 0.84 Autocorrelation of net worth shock Brzoza-Brzezina et al., (2010)

os 0.006 Std. dev. of net worth shock Brzoza-Brzezina et al., (2010)

Poa 0.83 Autocorrelation of idiosyncratic produc-  Brzoza-Brzezina et al., (2010)
tivity shock

Oa 0.012 Std. dev. of idiosyncratic productivity = Brzoza-Brzezina et al., (2010)
shock

The steady-state ratios are calibrated based on Brzoza-Brzezina et al., (2010) and De la
Peiia (2021). We calibrate the constrained labor share (N3°/N5%) to match the observed
informality rate. If financial exclusion is interpreted as the condition in which individuals
lack access to a formal account at any financial institution, then the labor share of agents
in informal employment can be used as a proxy for the share of labor from financially con-
strained agents. According to INEGI (2025), 54.5% of the labor force is informal; therefore,
we set N&° /N5 = 0.547.
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Table V: Steady State Ratios

Variable Value Reference

Consumption share in output 0.63 Brzoza-Brzezina et al., (2010)
Investment share in output 0.21 Brzoza-Brzezina et al., (2010)
Capital share in output 9.97 De la Pefia (2021)
Constrained consumption share 0.20 INEGI (2022)

Constrained labor share 0.547  ENIF (2024)

External Finance premium (R — R) 0.02 Bernanke et al., (1999)

Due to the lack of specific data on the consumption ratio of financially constrained agents
relative to total consumption, we rely on household expenditure data from the Encuesta
Nacional de Ingresos y Gastos de los Hogares (INEGI, 2022). The survey indicates that
households in the first four income deciles account for approximately 20% of total con-
sumption, while the ninth and tenth deciles concentrate around 40%. Since lower-income
households are more likely to face credit constraints and have limited access to formal finan-
cial services, we interpret their consumption share as a reasonable proxy for the consumption

share of financially constrained agents. Based on this reasoning, we set C5° /C% = 0.20.
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4 Model Dynamics

In this section, we present the main results. A natural way to interpret the findings from
the previous section is by examining how the models respond to the various shocks discussed
earlier, namely, the productivity shock, monetary policy shock, entrepreneur riskiness shock,
and net worth shock. The first two shocks are standard; the latter two primarily affect
the cost and quantity of loans, respectively 6. However, before doing so, it is necessary to

describe the structure of the model variants under consideration.

Since we rely on a combination of two financial frictions, limited asset market participation
(LAMP) and the financial accelerator (EFP), we define four model variants. The baseline
model includes the standard aggregate demand logic (SADL) and the financial accelerator
(EFP). The IADL-EFP model incorporates the inverted aggregate demand logic (IADL)
along with the financial accelerator. The frictionless model excludes both the financial
accelerator and TADL. Lastly, the IADL-FM model includes IADL and excludes the financial

accelerator. A summary of these model variants is provided in Table VI.

Table VI: Summary of Model Variants
Model SADL IADL EFP

Frictionless v - -
Baseline v — v
IADL-FM - v -
IADL-EFP - v v

We now describe how the different model variants are obtained through parameter config-
urations. In particular, the degree of LAMP, denoted by A, determines the type of aggregate
demand logic that governs the model. When A < \*, the model exhibits SADL, whereas
when A > \* it generates [ADL. Consequently, the baseline model corresponds to the pa-
rameterization with A\ = 0.3. In contrast, the IJADL-EFP model is obtained by setting
A = 0.7. Furthermore, we set v, = 0.5 to maintain tractability and avoid indeterminacy in
a framework where the Taylor Principle does not ensure stability due to the presence of a

large share of hand-to-mouth consumers, as Bilbiie (2008) demonstrated. Additionally, we

16Tn the impulse response figures, the x-axis represents percentage deviations from the steady state. For
inflation, the interest rate, and external finance premium, the IRFs are rescaled by a factor of 400 (i.e., 100
X 4) to express the responses in annualized percentage point terms. The response of each variable is plotted
for a shock of 1 standard deviation, corresponding to the respective shock sizes for og, o,, 05, and o4 as
calibrated in the model in Table IV.
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assume a forward-looking monetary policy rule.

Following Martinez Garcia (2014) and Bernanke et al., (1999), the frictionless model can
be derived by “turning off” the financial accelerator mechanism. This mechanism arises
from asymmetric information between borrowers and lenders; under perfect information,
financial distortions disappear, allowing for an efficient allocation of resources. To ensure
this, two conditions must be imposed: (i) the steady-state external finance premium equals
one, implying that the cost of external finance matches the real risk-free rate (E;(7g+41) = 7¢)
I7: and (ii) all elasticities associated with the financial accelerator are set to zero (ngz, =
Moy = Nsap = Nswoa = 0 = ¥, = 1,, = 0)'¥ thereby eliminating the spread between
borrowing and risk-free rates. These conditions ensure that capital is accumulated efficiently
and optimally, up to the point where its expected real return equals the real risk-free rate.
Regarding the role of entrepreneurs, in the absence of financial frictions, their aggregate
characteristics, such as leverage and net worth, do not affect borrowing costs or capital
demand, and can therefore be omitted without significant loss of generality. This holds if

all elasticities related to net worth are set to zero (Myee = Mvewe = Nve.Ry = NMve.R = Moe.QK =
Nve,ar = Me,oq = 0= er = ¢r = @Dve = ¢qk = ¢0a = 0)'

4.1 The Role of the External Finance Premium under SADL

First, the analysis begins by focusing on the dynamics under SADL. To highlight the role
of the financial accelerator, we compare the baseline model with the frictionless model. It is
worth noting that the parameter v, (denotes the coefficient that governs the central bank’s
response to the external finance premium) in the Taylor rule is set to zero in this section to

ensure a valid comparison.*’

4.1.1 Monetary Policy Shock

Following a monetary policy shock that raises the nominal interest rate, both models ex-
hibit an economic contraction. Output and inflation decline as aggregate demand falls. In
response, the real price of capital decreases, which has an amplifying effect in the base-
line model. This decline in the real price of capital generates capital losses that weaken
entrepreneurs’ balance sheets by reducing their net worth, thereby increasing the external
finance premium by 150 basis points. This amplification mechanism further deepens the

decline in investment, and as a result, leverage temporarily increases. Nevertheless, in the

17See the financial accelerator equation given in the Table III.
18See the Appendix, section 6.3.
19A sensitivity analysis regarding this parameter is conducted in a later section.
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baseline model, despite the presence of a negative monetary policy shock, the equilibrium
exhibits a decline in the interest rate. This occurs due to a reduction in expected future
inflation, which results from the deterioration in economic conditions triggered by the am-

plification effects of the external finance premium.

Over time, as the effects of the monetary shock dissipate, financial conditions improve,
the external finance premium declines, and investment, capital, and output gradually re-
cover. Figure 1 illustrates these dynamics. These results are consistent with Bernanke et
al., (1999) and Brzoza-Brzezina et al., (2010), who show that the presence of an external

finance premium amplifies macroeconomic fluctuations.
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Figure 1: Monetary Shock under SADL: IRF's

4.1.2 Entrepreneur Riskiness Shock

Following a positive entrepreneur riskiness shock, the economy experiences a contraction, as
shown in Figure 2. The perceived increase in entrepreneurial risk raises the external finance
premium, making it more costly for entrepreneurs to borrow. As a result, entrepreneurs ac-
quire less physical capital, investment declines, and output falls. The reduction in economic

activity lowers the real price of capital and compresses rental income, causing a decline
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in entrepreneurs’ net worth. This further amplifies the rise in the external finance pre-
mium. Consumption, employment, and real wages also decrease due to the overall economic
downturn and tighter financial conditions. Inflation falls as marginal costs decline. These
dynamics are consistent with the mechanisms described by Bernanke et al., (1999) and L. J.
Christiano et al., (2014), where the credit spread acts as a countercyclical amplifier in the
presence of financial frictions, while investment, capital accumulation and consumption re-

main procyclical.

In a nutshell, since the external finance premium fluctuates with changes in 6, and leads
to a contraction in the economy because an increase in risk effectively represents a negative
shock to the demand for goods; consequently, the model implies that inflation falls. It is
worth noting that there is no dynamic response in the frictionless model because the financial

accelerator mechanism is “turned off.”
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Figure 2: Entreprencur Riskiness Shock under SADL: IRFs

4.1.3 Net Worth Shock

Figure 3 depicts the dynamic response to a positive net worth shock to entrepreneurs (im-

plemented as an increase in the entrepreneurial survival rate), similar to the formulation in
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Brzoza-Brzezina et al., (2010).

As entrepreneurs’ net worth increases, their financial position improves, leading to a de-
cline in leverage and, consequently, a decrease in the external finance premium. This decline
in financing costs facilitates investment, leading to a rise in the real price of capital, capi-
tal accumulation, and output. Inflation increases moderately, prompting a mild monetary
policy response through higher nominal interest rates. These dynamics are consistent with
the amplification mechanism of financial frictions in Bernanke et al., (1999), where improved

entrepreneurial balance sheets foster procyclical movements in investment and output.
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Figure 3: Net Worth Shock under SADL: IRF's

4.1.4 Productivity Shock

Figure 4 presents the impulse response functions to a positive productivity shock. This
shock lowers marginal costs, which in turn drives inflation and the nominal interest rate
downward. In the frictionless model, output rises gradually, while investment and the real

price of capital respond more quickly. Capital, however, accumulates more slowly due to
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adjustment costs and the law of motion of capital.

In the baseline model, although a positive productivity shock improves production effi-

ciency, it can initially lead to a reduction in investment and capital accumulation when the

external finance premium is present. The decline in marginal costs reduces the marginal re-

turn to capital and lowers its real price, diminishing the incentive to invest. Simultaneously,

entrepreneurs’ financial positions deteriorate due to a decline in net worth, which increases

the external finance premium. As financing becomes more expensive, investment contracts

further, leading to a temporary decline in the capital stock despite the positive productivity

shock. At this stage, the contractionary financial effects dominate the expansionary impact

of higher productivity, resulting in a short-run decline in output. Over time, as the pro-

ductivity shock fades, the real price of capital, investment, and the capital stock gradually

recover.

decline.

Output eventually rises, while both leverage and the external finance premium
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Figure 4: Productivity Shock under SADL: IRFs
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4.1.5 Summary of Shock Transmission under SADL

The Table VII summarizes the dynamic effects of the four structural shocks under the SADL
framework, emphasizing the role played by the EFP in shaping macroeconomic responses.
Across all shocks, the EFP acts as an amplification mechanism, either reinforcing downturns
or boosting expansions, depending on the nature of the shocks. The EFP plays a key role
in amplifying macroeconomic dynamics. Contractionary monetary policy and increases in
perceived risk raise the EFP, by up to 150 and 200 basis points, respectively, worsening finan-
cial conditions of the firms and deepening recessions. In contrast, a positive net worth shock
improves balance sheets, reduces the EFP by up to 500 basis points, and fosters expansion.
A positive productivity shock initially raises the EFP by weakening net worth, partially

dampening its expansionary effects, but this reverses over time as the economy recovers.

Table VII: Summary of Shock Effects and the Role of the EFP under SADL

Business
Effect on . .
Shock Cycle EFP Role of EFP Financial Channel
Response
Monetary . . 1 real price of capital
policy shock Recession 1 150 bps Countercyclical amplifier — capital losses — |
(1 9)) (deepens downturn) net worth — 1 EFP

T perceived risk — 1

Countercyclical amplifier EFP — l investment
(tightens credit) and output — | net

Entrepreneur

riskiness shock  Recession 1 200 bps

(1 Gas) worth — 1 EFP
T net worth — | EFP
Net worth ; ; — | financing costs —
’ Expansion | 500 bps Procyclical amplifier .i )
put
Short-run | marginal cost — |

Productivity recession, Countercyclical amplifier return to capital — |
shock (1 ay) 7200 bps  (initial drag on expansion)

long-run price of capital — |

expansion net worth — 1 EFP
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4.2 The Role of The External Finance Premium under IADL.,

We now compare two models that incorporate the IADL. On the one hand, the model that
includes the financial accelerator through the external finance premium (IADL-EFP model);
on the other hand, the model with the IADL alone (IADL-FM model). In other words,
we are interested in assessing the role of the external finance premium within a framework
characterized by TADL. This case is particularly relevant for the Mexican economy, where, as
discussed in the introduction, a significant portion of the population remains excluded from
formal credit markets. This persistent exclusion highlights the structural nature of LAMP
in Mexico, making the IADL framework especially suitable for analyzing its macro-financial

dynamics.

4.2.1 Monetary Policy Shock

As Bilbiie (2008) explains, under the inverted aggregate demand logic (IADL), an increase in
the interest rate can have expansionary effects. Figure 5 illustrates this dynamic: output, in-
vestment, capital accumulation, the real price of capital, and inflation all rise, while leverage
and the external finance premium (EFP) decline, reflecting improved economic conditions.
Although constrained consumers increase their consumption, the consumption of uncon-
strained consumers decreases due to the rise in the interest rate. Despite being a minority,
unconstrained consumers account for a larger share of total consumption (C5°/C%% = (0.80),
which causes aggregate consumption to decline. However, this decline is not sufficient to

prevent an overall expansion.

The responses of both models are nearly indistinguishable at the onset of the shock.
However, investment, capital, and the real price of capital are initially slightly lower in the
model with financial frictions, despite the EFP turning negative. As the economy evolves,
leverage increases and entrepreneurs’ net worth deteriorates, eventually pushing the EFP
into positive territory. This shift activates the traditional financial accelerator mechanism,
moderating the expansion and accelerating the return to the steady state. In this context,
the EFP does not amplify the expansion, as it typically does in response to adverse shocks,
but instead acts as a stabilizing force, flattening the response relative to the frictionless

benchmark.
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Figure 5: Monetary Shock under IADL: IRF's

4.2.2 Entrepreneur Riskiness Shock

Figure 6 shows the response to a positive shock to the idiosyncratic risk of entrepreneurs in
the IADL-EFP model. The shock increases the external finance premium, which restricts
investment and leads to a decline in both the capital stock and the value of capital. En-
trepreneurs’ net worth deteriorates and leverage rises, amplifying financial tightening through

the usual financial accelerator mechanism.

Interestingly, under the IADL-EFP framework, it is possible to observe a macroeconomic
configuration in which aggregate consumption by both types of households (constrained and
unconstrained) increases, the nominal interest rate rises, and yet aggregate output falls.
Although this outcome may initially seem paradoxical, it can be consistent with the inverted
aggregate demand logic when combined with financial frictions. The shock leads to an
increase in real wages, boosting the labor income of constrained households. As a result, these
households raise their current consumption. Unconstrained households may also increase
consumption due to an income effect that outweighs the intertemporal substitution effect of

a higher real interest rate. However, the increase in consumption is not sufficient to offset
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the negative impact on investment, causing output to decline. Furthermore, the increase in
marginal costs associated with rising wages puts upward pressure on inflation. The central
bank, following a Taylor-type rule, responds to this inflationary pressure by raising the
nominal interest rate, but the adjustment is insufficient to fully offset the rise in inflation.
As a result, the real interest rate declines, an outcome consistent with the IADL. This
scenario thus illustrates how a financial shock under TADL can produce a contraction in

output while simultaneously increasing consumption and the policy interest rate.
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Figure 6: Entrepreneur Riskiness Shock under TADL: IRFs

4.2.3 Net Worth Shock

Figure 7 presents the dynamic response of the IADL-EFP model to a positive net worth
shock to entrepreneurs. The shock strengthens entrepreneurs’ balance sheets, leading to a
substantial decline in the external finance premium (by 400 basis points) and a reduction in
leverage. As financing conditions improve, the demand for capital rises, pushing up the real
price of capital, stimulating investment, and driving capital accumulation over time. This
investment, led expansion translates into higher output and labor demand, which in turn
raises employment and real wages. Despite stronger economic activity, inflation declines

slightly due to a reduction in marginal costs, which allows the nominal interest rate to
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fall modestly. Additionally, aggregate consumption decreases because, in this version of
the model, a positive net worth shock is implemented as a reduction in the exit rate of
entrepreneurs. This results in lower wealth transfers to unconstrained households. In the
steady state, the consumption ratio, driven by the spending of unconstrained households,
is greater than that of constrained households. The expansion is thus driven by improved

financial conditions and amplified by distributional effects, in line with the TADL.
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Figure 7: Net Worth Shock under IADL: IRF's

4.2.4 Productivity Shock

As shown in Figure 8, a positive productivity shock generates an expansionary effect in both
the IADL-EFP and TADL-FM models. Similar to the monetary policy shock, the differences
between the model with an external finance premium (EFP) and the frictionless version are
minimal for most macroeconomic variables. Initially, the shock improves entrepreneurs’ net
worth, leading to a decline in both the EFP and leverage. As financing becomes more acces-
sible, investment increases, stimulating capital accumulation and reinforcing the expansion,

albeit modestly.

Consumption and real wages also rise, supported by stronger aggregate demand and grow-
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ing household income. As the economy returns to its steady state, the EFP and leverage
gradually rise after their initial decline, introducing a mild contractionary force. However,
this effect is outweighed by the dominant expansionary impact of the productivity shock.
The only variable that displays a notable divergence is inflation. In the IADL-EFP model,
price pressures are more contained relative to the frictionless case. This occurs because the
financial accelerator mechanism dampens the expansionary momentum, resulting in lower

expected inflation.

In summary, under the IADL-EFP framework, a positive productivity shock leads to an
expansion that is initially slightly amplified by improved financial conditions. Although
financing tightens gradually as the EFP normalizes, the expansionary effects on output, con-
sumption, and employment persist. At the same time, financial frictions temper inflationary

pressures by moderating the pace of the expansion.
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Figure 8: Productivity Shocks under IADL: IRF's
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4.2.5 Summary of Shock Transmission under TADL

Table VIII summarizes the effects of structural shocks under the IADL framework. A con-

tractionary monetary policy shock leads to an expansion, driven by income effects on con-

strained households and an initial decline in the EFP that stimulates investment.

Over

time, the EFP increases, moderating the expansion. Riskiness shocks generate stagflation:

consumption rises, but investment and output fall as the EFP surges, tightening credit. In

contrast, positive net worth shocks reduce the EFP significantly, lowering borrowing costs

and amplifying the expansion. Finally, productivity shocks yield broad expansions with

modest EFP declines that normalize gradually, highlighting the EFP’s mild stabilizing role.

Table VIII: Summary of Shock Effects and the Role of the EFP under IADL

Business
Effect on . .
Shock Cycle EFP Role of EFP Financial Channel
Response
Initial | EFP — 7 in-
M.onetary | Stabilizing force vestment and capital;
policy ;hock Expansion | 2 bps (dampens expansion El‘;efr) T leve(zirage - 7T
(T 1) in later periods) — moderates ex-
pansion
T risk - 7 EFP — |
Entrepreneur . ¢ ¢ and .
; : investment and capi-
riskiness shock  Stagflation 1 200 bps Countercyclical amplifier P
(1 6..) (tightens credit) tal — | net worth —
o further 1 EFP
Net h T net worth — | EFP
et wor ; ;
R Expansion | 400 bps Procyclical amplifier — 1 investment — 7T
shock (T &54) (reinforces expansion) .
capital and output
T productivity — 1 net
Productivity Mild stabilizing role worth — | EFP =1
Expansion | 15 bps investment; EFP nor-

shock (1 ay)

(temporary easing,

later normalization)

malizes as expansion

continues
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4.8 Leverage FElasticity of the FExternal Finance Premium: A Sensitivity
Analysis

A key component of the financial accelerator mechanism is the elasticity of the external
finance premium (EFP) with respect to leverage. This parameter determines how strongly
financing costs respond to changes in entrepreneurs’ balance sheets. Naturally, this raises

an important question: how sensitive are the model’s dynamics to variations in this elasticity?

In the baseline specification, we used a value of ¥, = —0.013, derived as explained in
Appendix 6.3.2° In this section, we examine how the behavior of the model changes when
the leverage elasticity of the EFP is increased in absolute value. Specifically, we consider
two alternative calibrations: v, = —0.05 and ¢, = —0.08. By exploring these higher
elasticities, we aim to assess the extent to which the financial accelerator mechanism amplifies
macroeconomic fluctuations and interacts with the inverted aggregate demand logic (IADL)

under varying degrees of financial fragility.

4.3.1 Monetary Policy Shock

Among the scenarios considered, the one with the lowest (absolute) sensitivity of the EFP
to leverage displays the strongest and most persistent expansion in response to a monetary
policy shock. Although leverage declines more sharply in this case, the EFP responds only
mildly, which mitigates the tightening of financial conditions. As the economy transitions
back to its steady state and leverage rises, potentially exceeding its long-run level, credit
costs remain relatively stable, preventing a strong amplification of the cyclical downturn.

Consequently, the financial accelerator play a limited role in reinforcing the deceleration.

As previously discussed, the EFP acts as a stabilizing mechanism within the IADL frame-
work in response to a monetary policy shock. When the sensitivity of the premium to
leverage increases, the initial decline in the premium becomes more pronounced for a given
drop in leverage, exceeding 200 basis points. This enhances the dampening effect of financial
conditions, causing the economy to reverse more quickly from expansion to contraction. The
effects are especially notable in capital, investment, and the relative price of capital, all of

which fall below their steady-state levels by quarter 5 under the high-sensitivity scenarios.

Inflation and the nominal interest rate, however, display broadly similar dynamics across

20This implies that a 1 percentage point increase in leverage, i.e., a 1 percentage point decrease in net
worth relative to collateral, raises the external finance premium by approximately 1.27 basis points.
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all cases. Nonetheless, price pressures tend to be slightly more subdued when the sensitivity
of the EFP is lower, reflecting the more gradual adjustment of financial conditions. These

dynamics are illustrated in Figure 9.
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Figure 9: Sensitivity Analysis: EFP-Leverage Elasticity under a Monetary Shock.

4.3.2 Entrepreneur Riskiness Shock

Following a positive shock to the idiosyncratic risk of entrepreneurial projects, interpreted
as an increase in the perceived riskiness of entrepreneurs, the scenario with the lowest sen-
sitivity of EFP to leverage exhibits the deepest contraction, as depicted in Figure 10. As
discussed earlier, this type of shock directly increases the EFP across all sensitivity levels,
by approximately 200 basis points, thereby increasing credit costs and dampening economic
activity. However, a higher sensitivity attenuates the transmission of this shock: the EFP re-
sponds more flexibly to leverage adjustments, mitigating the overall contraction. As a result,
the decline in capital, investment, the relative price of capital, inflation, and the nominal

interest rate is more moderate in the high-sensitivity scenario.?!

21This is analogous to the monetary policy shock, where greater sensitivity also reduces the persistence
and severity of the downturn.
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Importantly, the elasticity of the EFP also shapes the responses of unconstrained house-
holds. In the low-sensitivity scenario, these households exhibit an increase in consumption
and a decrease in labor supply, suggesting that wealth effects dominate substitution effects.
In contrast, under higher sensitivity, consumption by unconstrained agents falls and labor
supply rises, pointing to a stronger substitution effect driven by intertemporal trade-offs.
Nevertheless, aggregate consumption and labor supply dynamics are largely driven by con-
strained households, who constitute the majority in the economy under the IADL framework.
For this reason, aggregate consumption rises and labor supply falls across all scenarios, pri-

marily due to the wealth effects associated with rising real wages.
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Figure 10: Sensitivity Analysis: EFP-Leverage Elasticity under an Entrepreneur riskiness
shock IRF's

4.3.3 Net Worth Shock

Figure 11 presents the responses of the economy to a positive shock to entrepreneurs’ net
worth under different values of the elasticity of the external finance premium (EFP) with
respect to leverage. As anticipated, a higher sensitivity leads to a larger decline in the EFP
in response to the same shock, which relaxes financing conditions. This facilitates greater

lending, stimulates investment, accelerates capital accumulation, and increases the real price

45



of capital.

Simultaneously, inflation and the nominal interest rate decline due to a contraction in
marginal cost. In this context, the financial accelerator continues to play its traditional role
of amplifying macroeconomic fluctuations. When the EFP is more sensitive to leverage, the
amplification of shock effects is more pronounced. Conversely, lower sensitivity dampens the
economy’s response, resulting in a more muted adjustment across key variables. It is worth
noting that even under higher sensitivity, the amplification effect is weaker in the TADL
context than in SADL.
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Figure 11: Sensitivity Analysis: EFP-Leverage Elasticity under a Net worth shock IRFs

4.3.4 Productivity Shock

Following a positive productivity shock, as shown in Figure 12 the different impacts on out-
put, capital stock, and the real price of capital are minimal. However, a higher elasticity
of EFP with respect to leverage amplifies the initial decline in the EFP for the same level
of leverage, reflecting improved economic conditions in the high-sensitivity scenario. Subse-

quently, the EFP reverts more rapidly to its steady-state level, indicating a gradual tight-
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ening of credit conditions relative to the immediate aftermath of the shock. This tightening
leads to lower marginal costs and, hence, lower inflation expectations, resulting in subdued
price pressures and a modest reduction in the nominal interest rate. The central mechanism
remains that following an expansionary shock, the EFP initially falls, but as the economy
normalizes, the increasing EFP acts to temper the persistence of the expansion by imposing
tighter credit constraints than those present immediately after the shock. Nonetheless, the

net effect of the productivity shock dominates the moderating influence of the EFP.
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Figure 12: Sensitivity Analysis: EFP-Leverage Elasticity under a Productivity shock IRFs

4.3.5 Qualitative Summary of Sensitivity Analysis

In summary, the role of EFP under the IADL framework is not uniform across shocks; rather,
its sensitivity to leverage acts as a shock-contingent adjustment mechanism. Table IX sum-
marizes how different values of the leverage elasticity shape macroeconomic dynamics de-

pending on the nature of the shock.

For adverse shocks, such as interest rate hikes or increases in entrepreneurial risk, higher

EFP sensitivity stabilizes the economy by responding more forcefully to deteriorating finan-
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cial conditions. Even under IADL, where monetary tightening initially reduces the EFP
and stimulates activity, a stronger EFP response ensures that rising leverage and falling net
worth quickly restore tighter financial conditions, thereby curbing excess expansion and fa-
cilitating a quicker return to steady state. In the case of risk shocks, a more responsive EFP
mitigates the downturn by tightening credit conditions more rapidly. Conversely, for positive
shocks, such as improvements in entrepreneurial net worth, greater EFP sensitivity amplifies
the expansion by improving the transmission of easier credit conditions to investment and
output. Even in response to real shocks like productivity gains, EFP sensitivity influences
inflation dynamics, underscoring that financial frictions remain relevant for nominal adjust-

ment even when their effects on real activity are limited.

Table IX: Sensitivity of Macroeconomic Dynamics to EFP-Leverage Elasticity under IADL

Shock Effect of Higher EFP- Main Transmission Mech-
oc
Leverage Elasticity (|¢,]) anism
Initial drop in EFP stimu-
Monetary Slows the expansion and facil- lates activity; as leverage rises,
policy shock  itates faster return to steady faster EFP rebound restores fi-
(T ) state nancial tightening and stabi-
lizes the cycle
EFP reacts more strongly to
Entrepreneur

riskiness shock

(T 8—a,t)

Net worth
shock (1 &)

Productivity
shock (1 ay)

Mitigates contraction in out-

put and inflation

Amplifies the expansionary ef-

fects

Inflation adjusts more rapidly;

real variables are less affected

higher risk, offsetting credit
tightening and containing the

downturn

Lower EFP from

credit access triggers stronger

improved

investment and output growth

Faster EFP normalization ac-
celerates nominal stabilization;
real activity remains driven by

productivity
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4.4 Taylor Rule: A Sensitivity Analysis

How should monetary policy respond to an increase in the interest rate spread? To ex-
plore this, we analyze the potential responses of the central bank to movements in the EFP.
Specifically, we consider three values for the sensitivity parameter in the Taylor rule with
respect to the EFP, denoted by 7,: 7, = —1 (countercyclical), 7, = 0 (neutral), and v, =1
(procyclical). These configurations reflect different roles that EFP can play within the TADL
framework. It is worth noting that the case with v, = 0, represented by the solid black line,
corresponds to the TADL-EFP model previously analyzed.

4.4.1 Monetary Policy Shock

Figure 13 illustrates the sensitivity of the IADL-EFP model to alternative monetary policy
responses to the EFP, following a contractionary monetary policy shock that reduces the
EFP. The results clearly demonstrate that a countercyclical position, in which the central
bank increases the policy rate in response to a reducing EFP, amplifies the expansionary
effects observed under the IADL framework. Output, investment, capital accumulation, and

the real price of capital all increase more strongly and persistently in this setting.

In contrast, a procyclical response, in which the central bank decreases the policy rate
when the EFP declines, tends to moderate the initial decline in the EFP, thereby dampen-
ing the expansion triggered by the IADL mechanism. This accelerates the normalization of
the EFP and weakens the transmission of the monetary policy shock. Overall, the results
suggest that incorporating a countercyclical EFP response into the Taylor rule can serve as
an effective stabilization tool under IADL, reinforcing expansionary effects when financial

constraints are active.

It is important to note that these dynamics differ significantly under the SADL frame-
work. In that case, a contractionary monetary policy shock increases the EFP from the
outset, tightening financial conditions, and reinforcing the downturn. A countercyclical pol-
icy response can partially offset this amplification mechanism, thus softening the negative
impact of the shock. Conversely, a procyclical stance can lead to an overcorrection, pushing
the EFP down prematurely and even generating a slight expansionary effect, which stands
in stark contrast to the standard financial accelerator mechanism. This contrast underscores
the fundamentally different role monetary policy plays in economies with TADL versus SADL

structures, especially in the presence of financial frictions.
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Figure 13: Sensitivity to 7,: Monetary shock IRF's

4.4.2 Entrepreneur Riskiness Shock

Figure 14 shows the response to a positive shock to the idiosyncratic risk of entrepreneurs in
the TADL-EFP model. As discussed previously, the shock increases the EFP, which restricts
investment and leads to a decline in both the capital stock and the value of capital. En-
trepreneurs’ net worth deteriorates and leverage rises, amplifying financial tightening through
the usual financial accelerator mechanism. We now extend the analysis by comparing alter-
native monetary policy responses to the EFP. A countercyclical rule (v, = —1), in which
the central bank lowers the interest rate when the EFP increases, is expected to mitigate the
tightening of financial conditions. However, the results reveal that this specification yields
intermediate outcomes: while it reduces the severity of the contraction relative to the pro-
cyclical rule (v, = 1), it performs worse than the neutral rule (v, = 0) in stabilizing output,
investment, and capital. In contrast, under the SADL framework, a countercyclical policy
can help mitigate these negative effects by directly easing credit conditions and partially

supporting aggregate demand, albeit at the cost of slightly higher inflation.
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The procyclical rule (v, = 1), which raises the nominal interest rate in response to an
increase in the EFP, generates stronger inflationary pressures and deeper contraction. The
rise in the policy rate further tightens financial conditions, amplifying the increase in the
EFP. This, in turn, raises real wages and marginal costs, as labor quickly returns to its
steady-state level, leading to higher inflation. The central bank responds to this inflationary
pressure with additional rate hikes, reinforcing the tightening and exacerbating the dete-
rioration of the entrepreneurs’ balance sheets. Rather than stabilizing the economy, the
procyclical response introduces a feedback loop that intensifies both financial and macroe-

conomic volatility.
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Figure 14: Sensitivity to 7, :Entrepreneur riskiness shock IRFs

4.4.3 Net Worth Shock

Figure 15 displays the dynamics of the model in the three scenarios of response to monetary
policy. Recall that a net worth shock represents a direct increase in entrepreneurs’ wealth,

which leads to a decline in leverage and, consequently, a reduction in EFP.
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In the procyclical scenario, the interest rate decreases in response to the falling EFP,
thereby amplifying the positive effects on the economy. The impact is stronger and more
persistent than previously described under a neutral monetary stance in the IADL-EFP
model. In contrast, under the SADL framework, a procyclical policy also reinforces expan-
sion. However, the resulting inflationary pressures are more pronounced, such that the policy
rate ends up decreasing only slightly. This limited policy accommodation eventually leads to
a modest contraction, partially reversing the initial expansionary impulse and even causing

an increase in the EFP.

Under a countercyclical monetary rule, the interest rate rises, significantly offset by the
expansionary impact of the shock. This response causes marginal costs and labor demand
to decline, while consumption increases slightly at first due to a rise in real income, driven
by lower inflation expectations among constrained households. In contrast, in the SADL
setting, a countercyclical policy dampens expansion by tightening credit conditions, thus
limiting the transmission of improved financial conditions to the broader economy. Al-
though this response can help contain inflation, it reduces the effectiveness of the shock in

stimulating aggregate activity.

52



Output i Interest rate i Inflation

X 1 0 — — — — X 1 0 --------- X 1 0 ---------
— 0 \L__..-" O annnt®
1 ~ 2
~
0 ------------------------------ 4 =~ —— -4 ~ ~ - iy —
0 5 10 15 20 0 10 20 0 5 10 15 20
5 Investment 4 Capital Jeal price of capital
XLO —~ 10 x10 _ ><1\O -
2 ~ -~ gy - - 10 T~
1 — 5 > - 5 ™ ~ -
-~ -~ -
O i sssgasssesssssssssenzanser =T 0 P ‘ Y —————
0 5 10 15 20 0 10 20 0 5 10 15 20
Horizon Horizon
. Labour 4 Consumption 4 Marginal cost
x10 x.10 x10
3> o 0L sy p— 101N
2 P~ ~ 2 - 5 ~
~ - D T P
1 — ~ - — 4 - 0 ~— S sttt
(O PP T L 6t " = .
0 5 10 15 20 0 10 20 0 5 10 15 20
Horizon Horizon Horizon
Exgernal finance premium Leverage Net worth of entrepreneurs
x10"
0

Horizon

Figure 15: Sensitivity to 7,: Net Worth Shock IRFs

4.4.4 Productivity Shock

Figure 16 illustrates how the macroeconomic effects of a positive productivity shock vary
depending on the monetary policy response to EFP. While the neutral case (7, = 0) has
been previously described, the comparison with countercyclical and procyclical responses
offers additional insights. Under the countercyclical scenario (7, = —1), the central bank
increases the policy rate as the EFP declines. This partially offsets the easing in financial
conditions, leading to a more moderate expansion in investment, capital accumulation, and
output. The responses in consumption and employment are also less pronounced. However,
inflation exhibits the strongest increase among the three scenarios. The EFP returns to
its steady state more quickly, and leverage begins to recover sooner. The procyclical rule
(7¢ = 1) leads the central bank to further reduce the policy rate in response to the fall in
EFP. This action reinforces the positive effects of the shock by improving financial condi-
tions, allowing for a larger and more persistent decline in the EFP. As a result, investment,
capital, and output expand more strongly. Inflation rises modestly due to the increased
aggregate demand. These results highlight how monetary policy design can either amplify

or dampen the transmission of positive supply-side shocks under the IADL-EFP framework.
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As in previous cases, the dynamics under SADL differ markedly. A positive productiv-
ity shock initially raises the EFP due to a decline in the net worth of entrepreneurs. A
countercyclical policy mitigates this by lowering interest rates, easing credit conditions, and
supporting demand. Conversely, a procyclical response tightens policy as EFP falls, com-
pressing spreads, and improving balance sheets, which amplifies the expansion beyond that

observed under neutral or countercyclical rules.
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Figure 16: Sensitivity to 7,: Productivity shock IRFs

4.4.5 Summary of Effects by Shock Type and Policy Configuration

As Table X shows, a countercyclical monetary policy response—one that lowers the interest
rate when the EFP rises—tends to amplify expansionary shocks and mitigate contractionary
ones, thereby strengthening the financial channel. However, the effectiveness of this approach
depends on the nature of the shock: for risk-related shocks, a neutral policy stance may be
more appropriate to avoid destabilizing feedback loops, whereas for wealth and productivity
shocks, a procyclical stance can reinforce expansions without generating significant infla-

tionary pressures. In contrast to the SADL model, where countercyclical policy is generally
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stabilizing, the optimal rule design under IADL must be tailored to the specific shock and

its interaction with endogenous financial frictions.

Table X: Sensitivity of Macroeconomic Dynamics to Taylor Rule Stance under IADL

Main Transmission Mech-

Shock Effect of Policy Stance (7,) )
anism
. Lower policy rate (via EFP
Countercyclical:  Stronger i
) feedback) boosts output, in-
expansion; .
Monetary vestment, and capital more
) Neutral: Moderate expan- ) ]
policy shock ) when stance is countercyclical;
sion; _ .
(T ) . procyclical stance raises rates
Procyclical: Weakens expan- ) ) )
. as EFP rises, muting transmis-
sion )
sion
Neutral: Best stabilization; Higher risk raises EFP; neutral
Entrepreneur  Countercyclical: Partial stance avoids amplifying this,
riskiness shock stabilization; while procyclical stance tight-
(1 Gau) Procyclical: Exacerbates ens policy further, worsening
tightening the downturn
Procyclical: Stronger expan- )
) Improved credit access reduces
sion; }
EFP; under procyclical stance,
Net worth Neutral: Moderate and sus-

shock (1 &)

Productivity
shock (1 ay)

tained;
Countercyclical: Dampens

expansion

Procyclical: Stronger expan-
sion;

Neutral: Balanced expansion;
Countercyclical: Moderated

expansion

lower EFP reduces policy rate,
amplifying expansion; counter-

cyclical stance offsets this

Productivity lowers EFP and

boosts output; procyclical

stance reinforces expansion

via further rate cuts; coun-

tercyclical stance contains
inflation and stabilizes EFP

faster
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5 Conclusion

In this thesis, I study the macroeconomic implications of financial frictions in a New Keyne-
sian DSGE framework that incorporates a financial accelerator mechanism primarily based
on Bernanke et al., (1999), combined with LAMP. These frictions are especially relevant for
emerging economies such as Mexico, where access to financial markets is limited and balance
sheet effects play a central role in business cycle dynamics. The model features two types
of households, constrained and unconstrained, and entrepreneurial borrowing is subject to
an external finance premium that depends on leverage. The model also embeds inverted ag-
gregate demand logic, allowing interest rate increases to potentially generate expansionary

effects depending on the degree of asset market segmentation.

The model is calibrated to the Mexican economy, capturing key macro-financial features
such as credit frictions, segmented asset markets, and the amplification or attenuation of
shocks through financial channels. The analysis focuses on the transmission of four key
structural shocks: a monetary policy shock, an entrepreneur riskiness shock, a net worth
shock, and a productivity shock. Special attention is given to the role of the external finance
premium and to the central bank’s response to it, governed by the parameter 7, in the
Taylor rule. Additionally, the model explores how varying the sensitivity of the EFP with
respect to leverage affects macroeconomic dynamics. These elements play a crucial role in
shaping the propagation and persistence of shocks under different configurations of financial

and policy frictions.

The main findings are as follows. First, in response to a contractionary monetary policy
shock, modeled as an increase in the nominal interest rate, the presence of financial frictions
attenuates the expansionary effect predicted under TADL. Specifically, the financial acceler-
ator moderates the boom by increasing the EFP, especially when its elasticity to leverage
is high. A stronger sensitivity leads to a faster reversal of the expansion and a faster con-
vergence to the steady state. Moreover, incorporating 7, reveals that a procyclical policy
response (raising the interest rate when the EFP increases) further reduces the expansion,
while a countercyclical response amplifies it. Quantitatively, under SADL, the EFP increases
by approximately 200 basis points, while under IADL the decrease is only around 2 basis

points, underscoring the subdued financial reaction in the inverse demand setting.

Second, under an entrepreneur riskiness shock, modeled as a rise in the perceived risk of

entrepreneurial returns, the IADL-EFP framework yields a nonstandard result: a simulta-
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neous decline in output and an increase in inflation. This paradoxical outcome arises due to
higher real wages and the consumption behavior of hand-to-mouth households. The analysis
shows that a higher sensitivity of the EFP mitigates the negative effects by accelerating its
return to the steady state. In this context, the optimal monetary policy stance appears to
be neutral, as a countercyclical or procyclical response can either overcorrect or exacerbate

the volatility in output and prices.

Third, in response to a net worth shock, represented as a direct improvement in en-
trepreneurs’ financial position, the economy experiences an expansion driven by a decline
in the EFP and leverage. While this expansion is evident under both SADL and IADL,
it is slightly weaker under the latter. Importantly, greater sensitivity of the EFP enhances
the expansion. Given the prolonged nature of the boom, a countercyclical monetary policy
response is advisable to contain inflationary pressures and guide the economy back to equi-

librium.

Finally, a positive productivity shock generates an expansionary response in both the
IADL-EFP and frictionless models. However, the inclusion of the financial accelerator does
not significantly alter the outcome, suggesting that the supply-side effect dominates any
friction-induced moderation. A lower sensitivity of the EFP tends to increase inflationary
pressures by allowing for a more pronounced expansion. Therefore, a contractionary mon-
etary policy stance is recommended to stabilize prices without dampening the benefits of

productivity gains.

The analysis highlights that, under the IADL framework with endogenous financial fric-
tions captured by the EFP, monetary policy in Mexico should be carefully tailored to the
nature of shocks affecting the economy. In particular, countercyclical policy responses can
effectively amplify expansionary effects following contractionary monetary shocks by easing
financial conditions. However, in the presence of shocks that raise entrepreneurial risk, a
neutral stance may be preferable to avoid excessive volatility, since both procyclical and
countercyclical policies risk destabilizing outcomes. For shocks that improve the financial
position of entrepreneurs, a moderately countercyclical policy can help contain inflation
without sacrificing growth. Finally, when positive productivity shocks occur, a cautious con-
tractionary approach is warranted to stabilize prices while preserving the gains in output.
Importantly, the sensitivity of the EFP to leverage acts as a flexible transmission mecha-
nism, amplifying expansions when financial conditions improve and stabilizing the economy

by tightening credit quickly during adverse shocks. This adaptive behavior means that,
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unlike the SADL framework where countercyclicality is broadly stabilizing, the ITADL-EFP

model requires a nuanced, shock-contingent monetary policy. Therefore, a one-size-fits-all

monetary rule is suboptimal for Mexico, and central bank actions should remain flexible and

responsive to the interplay between financial frictions and macroeconomic shocks, enhancing

the effectiveness of policy in promoting stability and growth. These dynamics and policy

implications are summarized in Table XI.

Table XI: Summary: EFP Dynamics Across Shocks and Policy Regimes

Effect of Effect of Tay-
Shock Role of EFP Role of EFP Higher EFP- |’ ‘o ° Stanze
under SADL under TADL Leverage Elas- ()
ticity X
TIADL IADL
Amplifies reces- Stabilizes late ex- (Aj;uﬂgigciihgil:
Monetary sion: EFP 1 (150 pansion: EFP | Slower expansion, . P pat
. i sion;
Policy bps), tightens (2 bps), supports faster return to .
X Procyclical:
(T %) credit,  reduces early growth, steady state Dambens exoan.
net worth tightens later (P P
sion
Amplifies reces- Causes stagfla- Mitigates con- Neutral: Best
Entrepreneur sion: EFP 1 (200 tion: EFP 1 (200 traction; faster stabilization;
Riskiness bps), tightens  bps), reduces EFP adjustment Procyclical:
(1 Tar) credit via risk investment —and offsets risk tight- Worsens tighten-
channel net worth ening ing
. . Procyclical:
Amplifies expan- Reinforces expan- Strengthens ex- Strone amblif
Net Worth  sion: EFP | (500 sion: EFP | (400 pansion via lower . ong amp-ica:
(T Est) bps), lowers costs, bps) supports EFP and more tion;
ot . ' . . . Countercyclical:
boosts investment capital formation credit
Dampens boom
i EED MU S g e . POV
Productivity Ps); PS); malization; infla- . p
. to lower marginal temporary easing, . : sion;
(T ) ) . tion adjusts more .
cost and capital later normaliza- : Countercyclical:
. rapidly .. .
losses tion Contains inflation

58



6 Appendix

6.1 Probability Distributions

In this section we show the analytical formulas for functions of entrepreneurs’ idiosyncratic

productivity distribution.

If ag has a log-normal distribution F; with mean equal to 1, then logag ~ ./\/’(—%3, o2,

where o2 is the variance of logag. This observation leads to the following formulas, which

we use in the derivations presented in the chapter 3.

We define:
,_ logap + 102

Filin,) = /0 A (ap) = B (2) (A1)

Flir:) = 7——0(2 (A1

Gilins) = (= — o) (A.13)

Gifars) = --6() (A14)

G, (apy) = —d;tagqb (2) (A.1.5)

Ty(ipe) = @ (2 — 00) + g [1 — @ (2)] (A.L6)

T(agy) =1—®(2) (A.1.7)

I (ip,) = —a;af (2) (A.L8)

Guuslizd) == (=) oz = 0 (A19)



Gy aline) = =S 1 = 2(z = 0u)] (A.1.10)
Ty i(dmy) = —6(2 — aa) (A.1.11)

a

' (ap,) = (O_i - 1> é(2) (A.1.12)

where ¢(-) and ®(-) are the probability density function (PDF) and the cumulative distri-

bution function (CDF) of a standard normal distribution, respectively.

60



6.2 Nonlinear Equilibrium Conditions
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6.3 Derivation of the Financial Accelerator Equation

As we mentined, equation (34) in conjunction with the zero-profit condition for banks, equa-
tion (27), determines the optimal debt contract based on the cutoff value of the idiosyncratic
shock ap+y1 and the leverage ratio ;. Hence, the joint solution can be expressed by the

next process:

From (34)
Ei(Rp 1)
Ry

=V(apti1,Oat)-

After log-linearizing:

Ei(Tgi41) — 7 + n\P,&Eat +Nv,0,0at =0 (*)
where 7) represents the elasticities, which are defined as follows:

} _8‘1’(&]_«7,0(1) dE
i = T ey W(ag, o)

. . \RSS G (ap) (ap)-G (ap) @
p (T (aw) — nGae) s — 1) e B ot o)
= NMuap = RSS _ T (am) N . -0
RSS [1 —T@ar) + v e Tlae) — pGlag))

oV (ag,o,) o,
Nv.o, = : -
do, V(ag, o)

U RSS QSSKSS (I (ap)—nC' (ap))’
' (ap)
7 M ) RES M) R pa -
1 =TI38s + v paan = (Llae) — pGlar))

Goglag) ’o ro o !’
llﬂrga(&g) i 1] Fa,a(dE) R%i + < VESS ) G (aE)FUa(aE)fGUa(aE)F (aE)

From (27)

After log-linearizing:
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. . 2 . 1 a2
E(PE 1) — Tt + Nsap0t + Ns0y0at = _F (Ve —q—k) (**)

where 7 represents the elasticities, which are defined as follows:

85(&E,aa) (NIE

7757&E -

G&E S(ELE,OQ)

_ D(ag) — pG'(ag)
= % T Tag) - pGag) "

- @ O,
Iag) — pGag)

Solving for a; from #x and substituting into *, we obtain the financial accelerator equation:

Xt = ¢Q[UA€?§ — (g + l%t)] + Vo, Gart

where:

A

Xt = Et(fE,tH) — T

N,ap

w _ ns,dE 1
o~ Mag
1 — iR QSS
Ns,ap
N,ap .
b = Moo Ns,oa = NV,0,
Oa nw,a
1 — —=2E
Ns,ap

Finally, using the expressions in Appendix 6.1 and the steady-state values reported in
Table II to compute the elasticities (1,, 15, ), we obtain the log-linearized equation for the

financial accelerator:
Rt = —0.0127 - [ve, — (G + ki) + 0.0178 - G-
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Regarding the law of motion for net worth of entrepreneurs, by log-linearizing (31) and
using (xx) , after some manipulations, we obtain:

S$,aF

~ N The,ar \ Nveag \ ~
Vet = Mye,c€sit + (nve,RE - TE + Nve,R + Tt—1

S,0E
Nve,ap N Nve,ag ~
+ | Mveve — —) vey—1 + (77 QT —7> qt—1
< ve,ve N aEQSS ve,Q ns,aEQSS
Nve,a aE nve,&E ~
+ Nve, K + kt 1+ Nve,oa — MNs,oq Oqt—1
ns,aEQ S,aF

where:

OVESS(-) &5 0% [R¥(1 — pGlap, 0, 1) — R5®] + RS
Nyee = . -

S8
eSS VESS() =) (QSS [R%S(l _ ,UG(CNLEa Cas M) RSS] + RSS) VESS
B aVESS() VE'SS B ESSRSS
Tveve = oV ESS VESS(.) o S8 (QSS [R%S(l _ ,uG(dE, Umll) _ RSS] RSS) VESS
_ OVE®S(-)  R3® _ 5% 0%%(1 — pGlag, o4, 1)) RSS
Nve,Rg GR%S VESS(:) ¢SS (055 [R%S(l — uGlag, 0a, 1) — RSS] + RSS) + VESS E
. 0VESS() RSS ESSQSS +1 RSS
ve,R — : = - -
ORSS  VESS(.) 5% (055 [RZF (1 — puGlap, 0q, 1) — RSS] 4 RSS) + s
_ 3VESS(-) QSS B 555 (QSS [R%S(l _ ,UG(&E;UCL,M> _ RSSD
@ = TPQSS T T VESS() T 255 (055 [RYP(1 — pGlag, 0ar t) — RS+ R5S) + Ly
B aVESS() KSS B 59 (QSS [R%S'(l _ MGY(&EaUa,N) RSS})
el T oK VESS() T 655 (055 [RES(1 - uGlap, 0a, p) — R55] + RY) 4 ks
o OVESS(:) 0G(-) ap B 503 RIS UG (ap, 04, 1)
heie = T9G() Oap VESS() 259 (059 [RE(1 — nGlam, 0ar 1) — B9+ R) + s

67



OVESS() 0G() o £55 055 RS UG, (s, Oy 1)

Mve,oq = 9G()  0Oo, VESS() 58 (059 [R3°(1 — uGlag, 04, ) — RSS) + RSS) +

Since Nye, 0k = NMve,k = Mve,@, the log-linearizing is given by:

~ ~ Nve,ap ~ Nve,ap ~
V€t = Mye,e€sit + (— — Nve,Rg | TEt + Tlve,R + — | "

S7£"E s7a‘E

Nve,a ~ Nve,a ~ 7
+ (nve,ve - —lgs> ver—1 + <nve,QK + W—Qfgs> (Qtfl + ktfl)

S0 S$,ap

nve,dE ~
+ (ns,aa - nve,aa Oa,t—1

S,ap

and thus:

'UAet = nve,eés,t + @ZJrEfE,t - 1/)7‘7215—1 + 7vaeUAet—l + ¢qk((jt—1 + kt—l) - ¢0a&a,t—1

where:

Tve,a
er = (nve,RE - —E)

T]S,&E

wr = (nve,R + 7711_6,&,;) <0

8,0

Nve,a
2ﬂve = (nve,ve - ﬁ)

Nve,ag
b= (e 255
! Q ns,&E AQSS

Nve,a
waa = (ns,aa E nve,aa) < 0.

$,aE

)

VESS

Finally, using the expressions in Appendix 6.1 and the steady-state values reported in

Table II to compute the elasticities (1ye,c, Vrgs Ury Yve, Yok, Yo, ), We obtain the log-linearized

equation for law of motion for net worth of entrepreneurs:

Ve, = 097144+ 1.894 - gy — 2.876 - F_1 + 0.967 - viey_y +0.004 - (Go_y + ky—1) — 0.005 - 601
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