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Motivation
• Joint project by 4 central banks (Chile, Colombia, 

Mexico and Peru).
• Objective:  provide a model that can capture main 

features of those economies and that could be useful 
for policy analysis, aimed for cross country comparison.

• Common characteristics:
- Exposure to commodity price fluctuations (all 4 are 

commodity exporters).
- Exposure to financial factors (all 4 depend heavily on 

capital flows and external financing conditions).
- Less developed financial system, concentrated in the 

banking sector.
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The model
From survey: key ingredients to capture empirical 
regularities of these economies:
• Small open economy with commodity sector.
• Nominal rigidities with incomplete pass-through.
• Banking sector financing with financial frictions.
• Other rigidities: investment adjustment costs, 

habit formation in consumption and variable 
capital utilization.

• Monetary policy using short  term interest rate 
(Taylor Rule).
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Modelling strategy

• Depart from baseline model of Christiano, 
Trabandt and Walentin (JEDC 2011, CTW).

• Main extensions:
- Domestic financial intermediaries (banks)
- Commodity sector.
- Observable country risk premium.
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Financial sector extension
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Setup
• We borrow the financial sector from Alpanda et al (2014), but 

we simplify it

• There is a continuum of
– Households, who deposit savings at banks
– Entrepreneurs, who use loans and net worth to accumulate capital, 

and
– Banks, who intermediate between savers and borrowers

• All agents maximize their objectives (utility and dividends)

• This structure yields two types of spreads:
– Deposit spread,  ,௧ ௧ ௧
– Lending spread,ܴா,௧ = ܴ,௧ 1 + Υ௧ா , or ா,௧ ௧ ௧ ௧ா
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Monitoring costs and balance sheets
• Households pay a cost to monitor their deposits at Banks 

• Banks  pay a cost to monitor their loans to entrepreneurs

• The 2 monitoring costs translate into a higher price of 
credit for entrepreneurs
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Monitoring costs’ structure
The monitoring costs increase with  debtors' leverage, 
capturing in reduced form the mechanism of BGG (1999)

where 
షೕషೕಶ is the sector bank-capital-to-loans ratio, and ߛ௧ି is the bank capital requirement

where 
షೕషೕೖ షೕ is entrepreneurs capital-to-assets ratio, and ݉௧ି is the effective loan-to-value ratio
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Country risk premium
• Since households can borrow from abroad, we need to 

close the model with a dynamic premium on foreign bonds ௌ,∗ோ∗
• where ܽ௧ denotes net stock of foreign assets, ߶෨௧ is an 

unobserved risk shock, and ߶෨,௧	is an observed country 
risk premium shock (e.g., EMBI)

• ߶෨ ensures a unique steady state for ܽ௧
• ߶෨௦ allows for a delayed exchange rate overshooting
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Calibration and estimation results 
for Mexico

• The calibration of the financial sector for Mexico is

– Steady state loans-to-deposit spread is 3.09 percent, at annual 
terms (Banxico)

– Steady state deposit-to-target-rate spread is 0 percent 
(assumption)

– Effective loans-to-value ratio is 65 percent (weighted average from 
CNVB)

– Bank capital requirement is 8 percent (CNVB).

• And the estimation results imply the following:

– When ೖ increases by 20 percent, ܴா,௧ increases by 50 basis 

points (annual terms)

– When ಶ decreases by 20 percent, ܴா,௧ increases by 40 basis 

points (annual terms) 10



Calibration and estimation results 
for Mexico

• Estimation results in numbers
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Estimated parameters - financial 
sector: (all countries)
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Estimated parameters: Financial sector
Posterior mean (results from Metropolis-Hastings)

CL CO MX PE

Elasticity
Credit spread (*100) 1.58 0.86 0.64 0.47
Deposit spread(*100) 0.69 1.63 0.48 0.17

Persistence lending spread 0.43 0.84 0.87 0.43

Persistence
Credit spread shock 0.42 0.56 0.82 0.57
Deposit spread shock 0.52 0.82 0.65 0.69

Standard deviation
Credit spread shock 0.19 0.15 0.11 0.25
Deposit spread shock 0.09 0.28 0.16 0.14



IRF of a lending spread shock for Mexico
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Commodity sector extension
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Introduction

• The countries participating in the joint project are major 
commodity exporters. Hence, it is important to model the macro 
impact of commodity price and output fluctuations.

• This impact is not accounted for in the CTW baseline model:
– Relatively low domestic demand for commodities, while domestic goods in 

the CTW model are both exported and consumed at home.
– Commodity prices are in practice taken as exogenous, but the firms in the 

CTW model act as price setters.
– Additional shocks to commodity prices and production.

• We therefore extend the CTW model by a commodity sector 
following Medina and Soto (2007), Medina, Munro and Soto (2007), 
Hevia and Nicolini (2013), Catao and Chang (2013), and Garcia-
Cicco, Kirchner and Justel (2014).
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Main assumptions of the commodity 
sector extension I

• Set of competitive firms that produce a 
homogeneous commodity good that is entirely 
exported.

• Thus commodity production has a pure income 
effect on domestic aggregate demand, which has 
expansionary effects on the rest of the economy. 

• We further assume that a fraction of factor payments 
of commodity income is transferred abroad to 
foreign agents.
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Main assumptions of the commodity 
sector extension II
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Modified current account relation I
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Modified current account relation II
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Modified GDP relations
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Additional parameters (Chile, 2001-13)
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Calibrated and estimated parameters -
commodity sector (all countries)
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CL CO MX PE

Commodities
Mainly 
copper

Oil and 
others Oil

Copper 
and 

others

Calibrated parameters
Domestic share 0.56 0.64 1.00 1.00
Mining exports to GDP ratio 0.15 0.07 0.04 0.18

Estimated parameters (M-H posterior mean)
Commodity price shocks

Persistence 0.88 0.62 0.68 0.85
Standard deviations 14.8% 10.0% 14.1% 6.1%

Commodity production shocks
Persistence 0.77 0.74 0.83 0.79
Standard deviations 3.0% 2.5% 9.2% 4.1%



Transmission mechanism: commodity 
price shock (1)
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Transmission mechanism: commodity 
price shock (2)
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Model with no - nancial frict ions
Model with - nancial frict ions
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Estimation strategy
• Data: main macroeconomic (real, external and 

financial) variables (25). Quarterly data. Inflation 
targeting sample.

• Some differences in data transformation (eg
seasonal adjustment, treatment of trends, etc).

• Posterior simulation: 1M draws from the Random 
Walk MH algorithm (discarding the first 500k 
draws).

• Different strategies to calculate the mode.
• Computations made with Dynare 4.4.2.
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Data
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Goodness of fit: posterior predictive 
checking (1)

• We simulated 1000 draws of the model at the 
posterior means 

• Each simulation consists of the same 
observations as in the original sample (and a burning 
sample)

• The outcome was a set of distributions of model-
based moments 

• Then we ask how likely is for the model to 
replicate the observed moment in the data.



Goodness of fit: posterior predictive 
checking (2)

28

Standard   
deviations

Correlations 
with output 

growth

Chile 17/25 18/25
Colombia 17/25 22/25
Mexico 15 /25 11/25
Peru 13/25 20/25

The model can replicate with 95% confidence:



Variance decomposition1 

In per cent 

GDP growth CPI Domestic interest rate 

 

Real exchange rate growth Credit growth  

   

1  Contribution of the different shocks to the unconditional variances of the respective variables. 
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Policy analysis

• Policy exercises:
– A sudden decrease in commodity prices
– 3 policy scenarios:

• Only policy rate. 
• Policy rate + LTV limits
• Policy rate + capital requirements.

– Macroprudential policy rule:
INSTt =  + VARt

where VARt = real credit

30
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How to measure effectiveness?

• A MPP multiplier:

• A GDP/Credit sacrifice ratio:

GDP Credit

A)=
∑ ீಾುುశಾುିீಾು∑ெ B)=

∑ ோಾುುశಾುିோಾು∑ெ

()() = ∑ ܦܩ ெܲାெ − ܦܩ ெܲ∑ ெାெܴܥ − ெܴܥ



IRFS to a sudden decrease in commodity prices 

No MPP case 

GDP Consumption Investment Real exchange rate 

CPI inflation Policy rate Net foreign assets Credit 

Spread Leverage entrepreneurs Leverage banks Commodity price 
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A sudden decrease in commodity 
prices: MPP multiplier

33

MPP multipliers1 

Credit 

GDP 

1  Calculated as 100 ∗ ∑ ( ܲܯ+ܲܲܯܻ − 0=ݐ20(ܲܯܻ ∑ ⁄0=ݐ20ܲܲܯ , ܻ ∈ ,ܲܦܩ}  .{ݐ݅݀݁ݎܥ
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A sudden decrease in commodity 
prices: GDP/Credit sacrifice ratio

34

GDP/Credit sacrifice ratio1 

1  Calculated as 100 ∗ ∑ ( ܲܯ+ܲܲܯܻ − 0=ݐ20(ܲܯܻ ∑ ܲܯ+ܲܲܯݐ݅݀݁ݎܥ) − ⁄0=ݐ20(ܲܯݐ݅݀݁ݎܥ . 
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Conclusions
• The model can capture relatively well some of the 

stylized facts of the 4 economies. 
– Real variables dynamics.
– Quantitative importance of commodity prices and 

other external factors.
• However, more work is needed to capture the 

dynamics of the financial sector.
• Importance of commodity price shocks differ 

across countries.
• Effectiveness of instruments differ across 

countries.
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