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test whether the researcher’s theory or the derived hypotheses as a whole fit the data. MIMIC
models are, compared to regression models, a rarely used method by economists, which might
be due to under-evaluation of their capabilities with respect to their potential contribution to

economic research.

3.2.6.2 A detailed description of the MIMIC model’”

The concept of the MIMIC model is to examine the relationships between a latent variable
“size of shadow economy” and observable variables in terms of the relationships among a
number of observable variables by using their information of covariance. The observable var-
iables are grouped into causes and indicators of the latent variable (see figure 1). The key ad-
vantages of the MIMIC approach are that it allows modeling of shadow economy activities as
an unobservable (latent) variable and that it considers its multiple determinants (causes) and
multiple effects (indicators). A factor-analytic approach is applied to measure the size of
shadow economy activities as an unobserved variable over time. The unknown coefficients
are estimated in a set of structural equations, as the “unobserved” variable, meaning that the
size of the shadow economy cannot be measured directly. Formally, the MIMIC model con-

sists of two parts: a structural equation model and a measurement model.

Figure 1: The MIMIC model

CAUSES INDICATORS

Zie > > Yit
Development of the shadow

Zot N economy > Yo

G T Y

Source: Buehn and Schneider (2013), p. 177.

In the measurement model, the unobservable variable 7, determines a p vector
Y :[ Yty Y2ty y,u)' of indicators, that is, observable variables that reflect shadow economy
activities, subject to a p vector of random error terms &' = (EI/,EZz,...,&n)'. The unobservable
variable 7, is a scalar and 4 is a p column vector of parameters that relates y, to 7,. The

measurement equation is given by:

2) This shortened part 3.2.6 closely follows Buehn and Schneider (2013), pp. 175-181, who use this approach
extensively.

20

Yo =21 +¢ 2

The structural model determines the unobservable variable 77, by a set of exogenous causes
X' = (xu,xz/,m,x,,l)’ that may be useful in predicting its movement and size, subject to a struc-

tural disturbance error termg, . The structural equation is given by:
n=7%+g, Q)
where y' isa g row vector of structural parameters.>?

Substituting (2) into (3) yields a reduced form equation which expresses the relationships be-
tween the observed causes and indicators, that is, between X, and y,. This is shown in equa-

tion (4):
Y =1IIx, +z, 4)
L . . .
where IT = 2y is a reduced form coefficient matrix and z, = 4, +¢, is a reduced form vector
of a linear transformation of disturbances that has a reduced form covariance matrix 2 given as:

2=Cov(z,) = E[(4s; +&)(4s, + 8r)l] . Z o, ®)
In equation (5), = Var(g,) and @, = E (8,8,,) is the measurement error’s covariance matrix.

In general, estimation of a MIMIC model uses covariance information of sample data to de-
rive estimates of population parameters. Instead of minimizing the distance between observed
and predicted individual values, as in standard econometrics, the MIMIC model minimizes
the distance between an observed (sample) covariance matrix and the covariance matrix pre-
dicted by the model the researcher imposes on the data. The idea behind such an approach is

that the covariance matrix of the observed variables is a function of a set of model parameters:

z=x(0) ©)

39 Without loss of generality, all variables are taken as standardized deviations from their means.

21

Source: Friedrich Schneider and Andreas Buehn (2016) “Estimating the Size of the Shadow Economy: Methods, Problems and Open Questions”
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The Changing Nature of Economic Research
Methodology of articles in top economics journals, as percent of total

Source: Daniel S. Hamermesh, Journal of Ecenomic Literature Bloomberg/iew
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Data is a plural of datum,

which is originally a Latin noun meaning

“something given”.
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Fibonacci (¢c.1170 - ¢.1250)
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Technology creates data revolution;

1 Big Data (Velocity, Volume, Variety)

new types of observed data information

2 Behavioral Data (Experiments)

new methods of unobserved data collection




Data Revolution is all around.
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Word Count
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value 790
people 772
quantity 768
money 753
land 741
revenue 655
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John Maynard Keynes

Word Count Word Count
price 1253 rate /68
labour 964 money 733
trade 962 employment 645
produce 907 investment 567
value 790 capital 511
people 772 marginal 405
quantity 768 income 374
money 753 cost 368
land 741 demand 361
revenue 655 wage 361

1nM311 Text Mining Taagnaan weaning (Feman 2558) wazfinsnndnaluean 1w therefore, but, country




Adam Smith John Maynard Keynes Karl Marx
Word Count Word Count Word Count
price 1253 rate /68 labour 3400
labour 964 money 733 value 2549
trade 962 employment 645 production 1213

produce 907 investment 567 capital 1181
value 790 capital 511 power 939
people 772 marginal 405 time 902
quantity 768 income 374 work 868
money 753 cost 368 money 820
land 741 demand 361 form 809
revenue 655 wage 361 means 722

1nM311 Text Mining Taagnaan weaning (Feman 2558) wazfinsnndnaluean 1w therefore, but, country
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Highway Network

fixn: Marisra Chaidej (2016) “Road Networks and Economic Performance: A Case Study of Thailand” Senior Research in Economics, Chulalongkorn University.
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Marisra Chaidej (2016) “Road Networks and Economic Performance: A Case Study of Thailand” Senior Research in Economics, Chulalongkorn University.
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A Marisra Chaidej (2016) “Road Networks and Economic Performance: A Case Study of Thailand” Senior Research in Economics, Chulalongkorn University.
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Iludepartme uname ucalling ucalled dtime n degree entry_yr utime

ECON B d8-bb-2¢ = -f3-65-6¢€ 26/2/2016 12:56 4 4 54 2/26/16 0:00 12:56:00
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ECON L 7c-7d-3d . 7-0e-1a-3:  24/2/2016 20:52 9 4 54 2/24/160:00 20:52:00
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but Correlation does not imply Causation.



Do we make RIGHT QUESTION?

Source: Cristian S. Calude and Giuseppe Longo (2016) “The Deluge of Spurious Correlations in Big Data”.



Do we make RIGHT QUESTION?

People who drowned after falling out of a fishing boat
correlates with

Marriage rate in Kentucky
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Figure 1: A correlation with » = 0.952407 [2].

Source: Cristian S. Calude and Giuseppe Longo (2016) “The Deluge of Spurious Correlations in Big Data”.
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1. BIG DATA
P 2. BEHAVIORAL DATA
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} Emotion as Data
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Source: ndcn.ox.ac.uk Wae img.medicalxpress.com



Source: Elizabeth Landau (2013) “How poverty might change the brain” 3789114917989 CNN iwaw‘j'ﬂﬂmaﬂuwm’nmagﬂmwmmﬂn - NMWIN https://iytimg.com/vi/xOCbPwDCnIA/maxresdefaultjpg



Emotion as Data
} Instinct as Data



Source: Imu.edu









Face Capital



7117: bosskungstyle.wordpress.com
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but individuals are different.



Do we focus RIGHT PEOPLE?

Source: https://www.gnu.org/philosophy/economics_frank/frank.html



Do we focus RIGHT PEOPLE?

Percentage of Respondenis Giving Zero to Charity
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Source: https://www.gnu.org/philosophy/economics_frank/frank.html



Imanuel Kant

Source: quote adjusted in P.Bourdieu, “Vive la crise! For heterodoxy in social science”, Theory and Society, vol.17 (1988), pp. 774-5.



“Theory without empirical research is empty,

empirical research without theory is blind.”

Imanuel Kant

Source: quote adjusted in P.Bourdieu, “Vive la crise! For heterodoxy in social science”, Theory and Society, vol.17 (1988), pp. 774-5.
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Data Revolution will humanize Economics.



Data Revolution will humanize Economics.

(right question & right people)



Individual 1s rational.
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