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ENDOGENEITY
CUASI AND NON EXPERIMENTAL METHODS

▪ Formally, one of the main assumptions of OLS is the unobserved errors 
(𝑢𝑖) is not correlated with the independent variables (𝑋𝑖):

▪ Under this assumption 𝜷𝟏 is unbiased and consistent

𝑌𝑖 = 𝛽0 + 𝛽1𝑋𝑖 + 𝑢𝑖
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ENDOGENEITY
CUASI AND NON EXPERIMENTAL METHODS

▪ The expression of endogeneity, then : 

𝑬 𝒖𝒊 𝑿𝒊 ≠ 𝟎

▪ And 𝑋𝑖 will be an endogenous regressor. Instead, when it is not correlated is exogenous
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ENDOGENEITY
CUASI AND NON EXPERIMENTAL METHODS

▪ One concrete expression:

▪ Omitted Variables - if variable 𝑂𝑖 is omitted, then it is part of unobserved 
error (𝑢𝑖), and if it correlates with 𝑋𝑖, then:

෢𝛽1 = 𝛽1 + 𝛽2
𝐶𝑜𝑣(𝑋𝑖 , 𝑂𝑖)

𝑉𝑎𝑟 𝑋𝑖
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ENDOGENEITY
CUASI AND NON EXPERIMENTAL METHODS

▪ Endogeneity, 𝑬 𝒖𝒊 𝑿𝒊 ≠ 𝟎 , implies:

▪An independent variables correlate with unobserved error

▪There is a correlation that we cannot identify 

▪The expected value of errors, given 𝑿𝒊, is not 0

▪The estimators are biased 
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ENDOGENEITY
CUASI AND NON EXPERIMENTAL METHODS
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INSTRUMENTAL VARIABLES ASSUMPTIONS
CUASI AND NON EXPERIMENTAL METHODS

▪We have an endogenous regressor (i.e. omitted variable)?
𝑌𝑖 = 𝛽0 + 𝛽1𝑋𝑖 + 𝑢𝑖

▪What if we have information that we expect to be exogenous?

▪How can we use it? 
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INSTRUMENTAL VARIABLES ASSUMPTIONS
CUASI AND NON EXPERIMENTAL METHODS

▪So, a good instrument 𝒁𝒊 will be a variable that is:

relevant: 𝐶𝑜𝑣 𝑋𝑖 , 𝑍𝑖 , ≠ 0

exogenous: 𝐶𝑜𝑣 𝑢𝑖 , 𝑍𝑖 , = 0

▪What can we say about these assumptions?
▪The first one can be tested
▪The second cannot be tested, so good arguments are needed
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INSTRUMENTAL VARIABLES ESTIMATION
CUASI AND NON EXPERIMENTAL METHODS

▪To capture this, we run a first stage:

first stage: 𝑋𝑖 = 𝜋0 + 𝜋1𝑍𝑖 + 𝑣𝑖

second stage: 𝑌𝑖 = 𝛽0 + 𝛽1෢𝑿𝒊 + 𝑢𝑖

▪This method is called two-stages least square (2SLS).
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INSTRUMENTAL VARIABLES ASSUMPTIONS
CUASI AND NON EXPERIMENTAL METHODS

▪ Let’s see it in another way:

▪ Without relevance, the estimator is overestimated (weak instrument).
▪ Without exogeneity is biased. 11

𝑌𝑖 = 𝛽0 + 𝛽1𝑋𝑖 + 𝑢𝑖

𝐶𝑜𝑣 𝑌𝑖 , 𝑍𝑖 = 𝐶𝑜𝑣(𝛽0 + 𝛽1𝑋𝑖 + 𝑢𝑖 , 𝑍𝑖)

𝐶𝑜𝑣 𝑌𝑖 , 𝑍𝑖 = 𝐶𝑜𝑣(𝛽0,, 𝑍𝑖) + 𝐶𝑜𝑣(𝛽1𝑋𝑖 , 𝑍𝑖) + 𝐶𝑜𝑣(𝑢𝑖 , 𝑍𝑖)

𝐶𝑜𝑣 𝑌𝑖 , 𝑍𝑖 = 𝛽1𝐶𝑜𝑣(𝑋𝑖 , 𝑍𝑖) + 𝑪𝒐𝒗(𝒖𝒊, 𝒁𝒊)

𝐶𝑜𝑣 𝑌𝑖 , 𝑍𝑖
𝐶𝑜𝑣 𝑋𝑖 , 𝑍𝑖

= 𝛽1



INSTRUMENTAL VARIABLES ASSUMPTIONS
CUASI AND NON EXPERIMENTAL METHODS

▪How to look for a good instrument?
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𝐶𝑜𝑣 𝑌𝑖 , 𝑍𝑖
𝐶𝑜𝑣 𝑋𝑖 , 𝑍𝑖

= 𝛽1



INSTRUMENTAL VARIABLES ASSUMPTIONS
CUASI AND NON EXPERIMENTAL METHODS
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NON-EXPERIMENTAL SETTINGS
CUASI AND NON-EXPERIMENTAL METHODS
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▪ Voluntary participation:

▪ What variable is omitted?

▪ How it could relate to 𝐼𝑛𝑐𝑜𝑚𝑒𝑖 and 
𝐴𝑡𝑡𝑒𝑛𝑑𝑒𝑑𝑖?

𝐼𝑛𝑐𝑜𝑚𝑒𝑖 = 𝛽0 + 𝛽1𝐴𝑡𝑡𝑒𝑛𝑑𝑒𝑑𝑖 + 𝑢𝑖

▪ Does government social program improve income?



INSTRUMENTAL VARIABLES - APPLICATION
CUASI AND NON EXPERIMENTAL METHODS

16From: https://www.icbf.gov.co/portafolio-de-servicios-icbf/hogares-comunitarios-integrales

▪ Any ideas about instrumental variables??



INSTRUMENTAL VARIABLES - APPLICATION
CUASI AND NON EXPERIMENTAL METHODS

17From: https://www.icbf.gov.co/portafolio-de-servicios-icbf/hogares-comunitarios-integrales

▪Attanasio & Vera-Hernández (2004) idea:
▪Distance to government office



INSTRUMENTAL VARIABLES - APPLICATION
CUASI AND NON EXPERIMENTAL METHODS
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From: Attanasio, O., & Vera-Hernandez, M. (2004). Medium-and long run effects of nutrition and child care: evaluation of a 
community nursery programme in rural Colombia.
Bernal, R., & Peña, X. (2011). Guía práctica para la evaluación de impacto. Ediciones Uniandes-Universidad de los Andes.



INSTRUMENTAL VARIABLES - APPLICATION
CUASI AND NON EXPERIMENTAL METHODS
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From: Attanasio, O., & Vera-Hernandez, M. (2004). Medium-and long run effects of nutrition and child care: evaluation of a 
community nursery programme in rural Colombia.
Bernal, R., & Peña, X. (2011). Guía práctica para la evaluación de impacto. Ediciones Uniandes-Universidad de los Andes.

OLS IV

Height according to age -0,059
(0,050)

0,486
(0,156)

Weight according to age 0,006
(0,046)

0,274
(0,170)

Standard errors in parenthesis

▪The sign of the bias


