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* Descriptive Statistics
* Correlation and Covariance
* Analysis of Variances (AOV, ANOVA)

— Using contingency tables
— AOV with one category variable
— AOV with two category variables
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* Hypothesis Testing
— DGP ~ Non IID
— One-Variable Testing (t-test)
— Two-Variable Testing (paired t-test)



Economic Data Analysis Using R

* Data Analysis I



Data Analysis Il

* Cross Sections Data

— Hypothesis Testing
 Homoscedasticity
* Normality

— Linear Regression
* Ordinary Least Squares
* Quantile Regression

— Least Absolute Deviation

e Maximum Likelihood
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* Time Series Data
— Hypothesis Testing

e Durbin-Watson
* Box-Pierce / Ljung-Box
* ACF/PACF
— Transformation: Lag, Difference

— ARIMA Model

* Panel Data
— Multilevel Analysis (Iml4)
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 Based on An Introduction to Statistical
Learning with R (by James, G., Witten, D.,
Hastie, T., Tibshirani, R.) [Check here]



http://www.springer.com/us/book/9781461471370
http://www.springer.com/us/book/9781461471370
http://www-bcf.usc.edu/~gareth/ISL/
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Regression (ISLR Chapter 3)

Classification (ISLR Chapter 4)

Cross Validation (ISLR Chapter 5)

Model Selection (ISLR Chapter 6)

Nonlinear Models (ISLR Chapter 7)
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https://lagunita.stanford.edu/c4x/HumanitiesScience/StatLearning/asset/linear_regression.pdf
https://lagunita.stanford.edu/c4x/HumanitiesScience/StatLearning/asset/classification.pdf
https://lagunita.stanford.edu/c4x/HumanitiesScience/StatLearning/asset/cv_boot.pdf
https://lagunita.stanford.edu/c4x/HumanitiesScience/StatLearning/asset/model_selection.pdf
https://lagunita.stanford.edu/c4x/HumanitiesScience/StatLearning/asset/nonlinear.pdf
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e Regression (ISLR Chapter 3)

— Linear Regression

— Extensions
* Including Qualitative Variables
* Including Polynomials and Interactions
— Model Selection
* Selection Criteria: C,, AIC, BIC, Adj-R?, CV
* Forward/Backward Selection


https://lagunita.stanford.edu/c4x/HumanitiesScience/StatLearning/asset/linear_regression.pdf
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» Classification (ISLR Chapter 4)

— Logistic Regression
* Logit and Probit

— Bayes Theorem for Classification
— Discriminant Analysis

* Linear Discriminant Analysis
* Quadratic Discriminant Analysis


https://lagunita.stanford.edu/c4x/HumanitiesScience/StatLearning/asset/classification.pdf
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* Cross Validation (ISLR Chapter 5)
— Resampling Methods

— Cross Validation
— Bootstrapping


https://lagunita.stanford.edu/c4x/HumanitiesScience/StatLearning/asset/cv_boot.pdf
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 Model Selection (ISLR Chapter 6)

— Stepwise Regression

— Ridge Regression
— LASSO
— PCA: Principal Components Analysis


https://lagunita.stanford.edu/c4x/HumanitiesScience/StatLearning/asset/model_selection.pdf

Discriminant Analysis

* Based on Bayes’ Theorem

Pr(Y [ X) = Pr(XP|r\((>)(I)3r(Y) |

Let Pr(Y =k) =, = prior probability

Pr(X =x|Y =k) = f (X; &, ,67) = normal density
. 2

__ 1 exp{— (x ‘uz") }

«/272'05 20,

Since Pr(X =x) =Y "7, f,(X; 44, 57),

whereY =k (class), X =x

ﬂ.k fk (X;luk,sz) — pk (X)
2

Zﬂl f, (X 14,07)

Pr(Y =k | X =Xx) =
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e Discriminant Function

. 2
Comparing class k =1,2 with p, (X) = 7 (% a4y, 04 )

7T fl(X;:Ui’Glz)"'”z fz(X;ﬂz’Gzz)

o mt(Gm,o0) vs. 7,1, (% um,,0,)

< log(m,) +log(f (X, 4,07)) vs.  log(z,) +log(f,(X; 1, 53))

. 2
where log( f, (X; 4, ,67)) = 1 log(27) 1 log(oy ) - X ﬂzk)
2 2 o
2
Define the discriminant function : ¢, (x) =log(r, ) —% Iog(csz) —(X;—ﬂz")
Oy

Comparing class k =1,2 with g, (x)
< 0,(X) vs. 5,(x) (J,(x)isquadraticin x)
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* Linear Discriminant Analysis

Assume o} = o vk =1,2, we have

2 2
log(f, (X; 4, 0%)) = —E{log(Zﬂ) +log(c®) + X—z} rxi B
2 o} o 20

Then the discriminant function is linear in x:

2
5. (x) = log(r, )+ x 2 — He
O

2 2
o)

Comparing class k =1, 2 with 6, (x):

2 2
log(r,) +x% £ vs. log(r,) +xF2 -2
O O O O
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* Linear Discriminant Analysis

(u,,o%) can be estimated from X = (4,6°)
7, 1s the prior probability of Y = 7,

N

)
Compute 6, (x) =log(z, ) + x H _ ng vk =1,2, and compare.

A2
(o2

; . exp(9, (X))
From o, (x), the estimated Pr(Y =k | X =Xx) = ~
D exp(5;(x))
— Bayes classifier assigns an observation X=x to the

class Y=k for which the discriminant function is
largest.




Discriminant Analysis

* Quadratic Discriminant Analysis

— Without equal variance assumption, we have

(X— 14 )2
207

5,(x) = log(z,) —% log(o?) -



Discriminant Analysis

e Generalization to Multivariate Case
— Assumes X ~ N(n,,X,), the QDA classifier for X=x

1 1 e
O (X) = |Og(ﬂk)—§|0g | X, |_§(X_uk) Ekl(X—uk)

—When x, =x, we have the LDA classifier for X=x

1N — 1 ' —
5 () =10g(m) +X"E 7, — w7,



