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Three Main Functions of Econometrics

1 Adaptation of economic theory for empirical testing
2 Forecast the future
3 Constructing counterfactuals to simulate di¤erent policy scenarios
and evaluate the e¤ectiveness of di¤erent programs
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There is a trend on "Measurement without theory" and "statistical
analysis without a priori constraints" to provide impartial assessment.

Economic and social science data are not generated from laboratory
experiments. The causal relations among the observed data are
hypothesized. Nor can observations be checked for internal
consistency through repetitions. It is very hard to extract information
from the observed data without imposing some sort of a priori
information.
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Arguments Favoring Combining Forecasts

The true data generating process is unknown. Even the most complicated
model is likely to be misspeci�ed and can, at best, provide a reasonable
"local" approximation. It is highly unlikely that a single model will dominate
uniformly over time.

The best model may change over time in way that can be di¢ cult to track
on the basis of past forecasting performance. Combining forecasts across
di¤erent models may be viewd as a way to make the forecast more robust
against misspeci�cation biases and measurement errors in the data set.

It is possible that diversi�cation gains from combining across a set of
forecasting models will dominate the strategy of only using a single
forecasting model.
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Notation

Let Xt be an m� 1 vector of forecasts with forecasting error
covariance matrix Σ.
Let w be an m� 1 vector of weights to generate the pooled forecasts
is y �t = w0Xt .
Optimal weight w is a function of the loss function. We consider a
symmetric loss function of minimizing the mean squred prediction
error

min E (yt � y �t )
2
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Eigenvector Approach

minw0Σw
s.t. w0w = 1

w is the eigenvector corresponding to the smallest eigenvalue of Σ.
When Σ is unknown, weighting based on S typically yields a sub-optimal
outcome compared to simple averaging.

w0Σw � w 0Sw
w0 (I � S)w � 0
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True and Estimated Covariance Matrix
T=50,N=10
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Estimation of Eigenvectors
Di¤erence and Squared Di¤erence in True and Estimated Eigenvectors
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MSFE with B~N(0,1)
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MSFE with B~N(1,1)
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Essential Issues for Program Evaluation
De�nition of Treatment E¤ect

Let (y �0i , y
�
1i ) denote the potential outcomes of the i

th individual in the
untreated and treated state. Then, the treatment e¤ects on the i th

individual are just
∆i = y �1i � y �0i
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The Average Treatment E¤ects (ATE)

ATE = E (y �1i � y �0i )
The ATE is of interest if one is interested in the e¤ect of treatment for a
randomly assigned individual or population mean response to treatment.
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Data

The observed data is in the form of (yi , di ), i = 1, ...,N, where di = 1 if
the i th individual receives treatment and di = 0 if not, and

yi = diy �1i + (1� di ) y �0i ,where i = 1, ...,N

In other words, we do not simultaneously observe y �1i and y
�
0i �! there is

a missing data problem.
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Selection on observables

Selection on unobservables

E (ε1i ) 6= E (ε1i/di = 1)

E (ε0i ) 6= E (ε0i/di = 1)
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Propensity Score Matching Method
(Rosenbaum and Rubin (1983))

Assume no selection on unobservables
(i.e. E (εji ) = E (εji/di = j) = 0 where j = 0, 1)
Let 0 < p (di = 1/wi ) = p (wi ) < 1, then
(i) f(y �1i , y �0i ) ? di/wig =) f(y �1i , y �0i ) ? di/p (wi )g
(ii) wi ? di/p (wi )
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Nonparametric Model

Conditional Independence Assumption � selection is ignorable after
controlling a set of observable confounders wi = fxi [ zig

di ? (y �1i , y �0i ) /wi

then

E (y �1i/di ,wi ) = E (y �1i/wi ) ,
E (y �0i/di ,wi ) = E (y �0i/wi ) ,

ATE = E (y �1i � y �0i/wi = w)
= E (yi/di = 1,wi = w)� E (yi/di = 0,wi = w)
= E (y �1i/wi = w)� E (y �0i/wi = w)
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ATE = Ep(w) fE (yi/p (w) , di = 1)� E (yi/p (w) , di = 0)g
= Ep(w) fE (y �1i/p (w))� E (y �0i/p (w))g
= E (y �1i � y �0i )

TT = Ep(w)/di=1 fE (yi/p (w) , di = 1)� E (yi/p (w) , di = 0)g
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Decriminalization and Marijuana Smoking
Prevalence:

Evidence from Australia

Kannika Damrongplasit, Cheng Hsiao and Xueyan Zhao
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What is Decriminalization Policy?

Decriminalized States Non-decriminalized states
South Australia 1987 New South Wales
ACT 1992 Queensland
Northern Territory 1996 Victoria
Western Australia 2003 Tasmania
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Sources of Data

1 2001 National Drug Strategy Household survey (NDSHS)

1 Nationally representative survey of non-institutionalized civilian
population aged 14 and above

2 14008 resulting samples after delete missing data
3 Treatment group = 2968, Control group = 11040

2 Australian Illicit Drug Report
3 Australia Bureau of Statistics
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Endogenous Probit Switching Model
(Model i)

y �1i = α1 + β1xi + ε1i

y �0i = α0 + β0xi + ε0i

d�i = γ1xi + γ2zi + νi

0@ε1i
ε0i
νi

1A v N

0@0@00
0

1A ,
0@ 1 ρ10 ρ1ν

ρ10 1 ρ0ν

ρ1ν ρ0ν 1

1A1A
Also, we consider a restricted probit switching model (Model ii) where
ρ1ν = ρ0ν 6= 0
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One cannot build a castle on the sand. Poor data
contribute to misperceptions about the economy. For
instance, L. Ivanic, K.J. Fox and W.E. Diewert, "Scanner
Data, Time Aggregation and the Construction of Price
Indexes" �nds that time aggregation choices (the choice
of a weekly, monthly, or quarterly unit value concept for
prices) have a considerable impact on estimates of price
change. When chained indexes are used, the di¤erence in
price change estimates can be huge, ranging from -1.42%
to -25.78% for a superlative (Fisher) index and an
incredible 17.22% to 9.548% for a non-superlative
(Laspeyres) index.
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Measurement of data guided by economic theory?
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Heckman (2001) warns:

"There are, however, some risks in uncritically adopting
the methods and the mind set of the statisticians... A
theorem proof format is poorly suited for analyzing
economic data which requires skills of synthesis,
interpretation and empirical imagination. Command of
statistical methods is only a part and sometimes a very
small part, of what is required to do a �rst-class empirical
research."
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Heckman (2001) warns:

"If knowledge transfer from mathematical statistics
continues as the mainstream activity of theoretical
econometrics, it will increasingly be perceived as irrelevant
to economics and empirical work, and will be perceived as
a branch of statistics."
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I am very impressed by some of the leading theoretical
statisticians and econometricians by their mastery of
powerful mathematical techniques and their eagerness to
apply the methods to important practical problem.
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