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I.  t-test?

· Test whether a sample mean differs significantly from a hypothesized value ( (Ho)

· Test whether the means of Y1 and Y2, two variable measured over the same set of observations, differ significantly from each other

*** t statistic for the 95% confidential interval? (di invt(df, 95)) 

*** ‘summarize’ puts ‘s’ instead of ‘the standard variation of the sample’ : No Need to multiply with n/n-1 ! 

Cf. Using t distribution  (test statistic = t)  instead of normal distribution (test statistic = z) when the sample size is small, usually n < 23 ~ 25. 

II. Computing coefficients with Stata (slope, intercept etc)

. sum dthcap pop

Variable |     Obs        Mean   Std. Dev.       Min        Max

---------+-----------------------------------------------------

  dthcap |      15    7.253333   10.17966          0       39.5  

     pop |      15          54   32.14921         16        139  

. corr dthcap pop, cov

(obs=15)

         |   dthcap      pop

---------+------------------

  dthcap |  103.626


     pop |  69.1714  1033.57
. regress dthcap pop

  Source |       SS       df       MS                  Number of obs =      15

---------+------------------------------               F(  1,    13) =    0.61

   Model |  64.8098516     1  64.8098516               Prob > F      =  0.4495

Residual |  1385.94748    13  106.611344               R-squared     =  0.0447

---------+------------------------------               Adj R-squared = -0.0288

   Total |  1450.75733    14  103.625523               Root MSE      =  10.325
------------------------------------------------------------------------------

  dthcap |      Coef.   Std. Err.       t     P>|t|       [95% Conf. Interval]

---------+--------------------------------------------------------------------

     pop |   .0669247   .0858356      0.780   0.450      -.1185119    .2523612
   _cons |   3.639401   5.347128      0.681   0.508      -7.912367    15.19117

------------------------------------------------------------------------------

RSS (Residual Sum of Squared Error) = ( (ei2) = ( (yi – yhat)2 =  1385.95

s = RMSE (Root Mean Squared Error) = 
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a= Mean of Y – b*(Mean of X) = ?
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SE(a) = SE(b)*sqrt((X2/n) = .0858* ?? 
III. Terms related with Regression

Ordinary Linear Squares (OLS) regression: find a and b that minimizes (ei2 = (( yi – yhat)2 = ((yi - (a+ b*xi))2. 

MVLUE (minimum variance linear unbiased estimator): a and b are MVLUEs of the population intercept and slope. 

Unbiasedness: E(b) = (, E(a) = (
Heteroskedasticity (“Unconstant Conditioanl Variances”): V(Yi) = (i2

Autocorrelation (“Yi’s are not independent”): correlation between sequential values of a variable; often exists when the data comprise a time or spatial series. Cov (Yi, Yj) ( 0 ….ex. first-order autocorrelation = Cov(et, et+1) ( 0. 

Multicollinearity: Cov(X1, X2) ( 0  ( e.x. confounding factor) 

IV. Assumptions we need/don’t need for the linear regression analysis

1) About Population

· Linearity: E(YlX) = ( + (*X (Conditional Expectation function is linear)
· V(Yl X) = (2  (Conditional Variances are constant) 

2) About Sampling

· The values Xi are prespecified  ( ( not random x, or “stochastic” regressor case) 

· Yi is drawn from the subpopulation having X = Xi 

· Yi’s are independent 

3) In sum, three Assumptions for classical regression! 

1) E(Yi) = ( + (*Xi  2)  V(Yi) = (2   (“Homoskedasticity”)   3) C ( Yi, Yj) = 0
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