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1. Introduction
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Objectives
• Analyze the impact of  moral hazard on default probability 
of  Colombian SMEs in the presence of  a collateral

• Propose a moral hazard index for credit risk (MHICR)

No index to assess moral hazard (Jeanne & Zettelmeyer, 2005).

Credit
default

Moral hazard
(Berger, Scott Frame, &
Ioannidou, 2011).



2. Literature Overview: Credit Risk and Moral 
Hazard evaluation 
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Credit Risk Evaluation

 Econometric Models

Linear discriminant analysis, logit, and probit models

 KMV or Moody’s model

 Machine learning techniques



2. Literature Overview: Credit Risk and Moral 
Hazard evaluation 

Econometric Models

• Definition of the cause of the financial difficulty
 Bankruptcy
Zhao et al. (2016), Blanco-Olivero et al. (2014), Altman et al. (2010), and Liou and Smith (2007).

 Insolvency
Altman and Sabato (2007) and Grunert et al. (2005).

• Explanatory variables
 Financial ratios
Brédart (2014), Liou and Smith (2007), Altman (1968), and Beaver (1966).

 Cash flows
Sharma and Iselin (2003), and Gentry et al. (1987),

Macro variables
Filipe et al. (2016) and Liou and Smith (2007).
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2. Literature Overview: Credit Risk and Moral 
Hazard evaluation 

Econometric Models

• Methodology

 Logit

Zhao et al. (2016), Filipe et al. (2016), Becchetti and Sierra (2003), Keasey and Watson (1987) and Ohlson 
(1980).
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2. Literature Overview: Credit Risk and Moral 
Hazard evaluation 

Moral Hazard Evaluation

• Existence of distortions in the price of credit to emerging economies
►Martinez-Vazquez & Mina (2003).

• Determination of the extent to which financial bailouts by IMF stimulate moral
hazard
►Dell’Ariccia et al. (2002), Lee and Shin (2008), and Dam and Koetter (2012).

• Effects of the collateral on some credit channels
►Honig and Jain-Chandra (2006), Uesugi et al. (2010), Berger et al. (2011), Ono et al. (2012),
and Ono et al. (2013) − or mortgage credit − Agarwal et al. (2016).

• Few attempts for a moral hazard measure
►Bryan et al. (2013), Zinman (2014).

• Recently, Castillo et al. (2018) introduced the financial ratios for moral hazard of
credit risk models for SMEs.
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3. Methodology and Empirical Evidence 
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3. Methodology and Empirical Evidence 
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Model
Financial ratios Moral hazard characteristic 

Short −term  investments +Long −term  investments
Total  Assets

  Asset substitution  

Captures the influence of investments to obtain 

a higher return and meet debt obligations 

promptly. 

Operating Costs and Expenses
Total Assets

 

 

Low effort  

The higher the ratio, the higher the effort of a 

firm with credit in the presence of collateral. 
Non − Operating Expenses  

Total Assets
 

 

Underinvestment  

Higher levels of non-operating expenses 

indicate a decrease in investments that are the 

raison d’être of the company with 

collateralized loans. 

CapEx
Total Assets

 Different use of invested capital 

The lower the ratio, the higher the default 

probability. 

Source: Castillo et. al. (2018) 



3. Methodology and Empirical Evidence 
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MHICR definition

The Moral Hazard Index for Credit Risk (MHICR) measure is defined as the 
(positive) impact of  the moral hazard variables over the default probability 
ratio. For a given year t, MHICR is calculated as

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡 =
∑𝑗𝑗=1
𝑛𝑛 𝑒𝑒𝛽𝛽𝑗𝑗,𝑡𝑡1

𝛽𝛽𝑗𝑗,𝑡𝑡
+

∑𝑖𝑖=1
𝑚𝑚 𝑒𝑒𝛽𝛽𝑖𝑖,𝑡𝑡1

𝛽𝛽𝑖𝑖,𝑡𝑡
+

, 

where j (j = 1,…,n) is each of  the moral hazard financial ratio variables and i
(i= 1,…,m) are both moral hazard and traditional financial ratio variables. 
Moreover, 1 𝛽𝛽𝑗𝑗,𝑡𝑡

+ is the indicator function which takes value 1 if  𝛽𝛽𝑗𝑗,𝑡𝑡 is 

positive, and 0 otherwise. 
Thus, the MHICR ranges from 0 to 1.



3. Methodology and Empirical Evidence 

3.1 Data (2007-2014)

• Colombian companies (SMEs) short term credit information

(working capital loan) is taken for a period less than or equal to 12

months

► National Credit Guarantee Fund of Colombia (FNG) (Short time

credits warrantied when the financial institutions used or not the guarantee from FNG).

• Balance sheets and income statements for these same companies with

FNG credit guarantees

► Superintendency of Corporations of Colombia (financial statements).
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Table 1
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3.2. Moral Hazard Index for Credit Risk 
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Source: By autors

MHICR; range [0,1]; sum of the positive effect percentages in the default

probability, considering moral hazard ratios and the liquidity ratio (because

has different sign of the theory, we defined “other category” of moral

hazard ratios).

Table 4. Moral Hazard Index for Credit Risk (MHICR)



4. Conclusions

• We analyzed the impact of moral hazard on default probability and
proposed a moral hazard index for credit risk (MHICR).

• In the sample period (2007-2014), at least three of the moral hazard
variables (asset substitution, low effort, and underinvestment) have
impact on the default probability on Colombian SMEs.

• The moral hazard index for the data in consideration mainly was
established based on underinvestment moral hazard category with a
MHICR of 0.38 in 2007, 0.99 in 2010 and 1 in 2012.

• Future studies could be conducted to extend the empirical validation of
the moral hazard index for credit offered to other companies and
markets.
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Thanks for your attention!

Andrés Mora-Valencia
a.mora262@Uniandes.edu.co
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