Review Formulas
I. D" operations

ZaXi = aZXi
X +Yi) = X+
X(%-X) =0 _ _
(X =X)}(Yi-Y) = 2 (X -X)Yi
(X - X)}(Yi=Y) = XY —nXY
S (Xi—X)Z = 3X2 - nX?
I1. Frequency Distribution
cumul ative frequency distribution
mean, variance
joint frequency distribution
marginal frequency distribution
conditiona frequency distribution
[11.Simple Regression
conditional mean function
assumed functional form (eg. linear)
normal equations: |least-squared error
Zeixi =0
Zei =0
deviation notation x; = (Xi = X) yi = (Yi =Y)
ForYi =a+byX +6&, VYi=Dbux+e
YiXi - -
S a=Y-bX
IV.Multiple Regression
Yi = a+ by, ,Xai + by, Xoi + €y
normal equations
Zeixli =0
Zein =0
auxiliary regression X3 = b12Xoi + €12

byx:



Yi€12i
bYl.z = %:e%.zi
bYl.z = bY1 - b21bY2.1
2yE =208+ &

SST=SSR + SSE
Re- &g 2
v %G
V. Dummy variable Regressions
Yi =a+ bDi + € Di = 1If member }
0 if not member

a = Ynonmember

b = Ymember — Ynonmember

Equations with severa dummies

Equations with several dummies for categories

Equations with several dummies dummies and continuous variables
V1.Probability

Probability distribution

> POy =1

joint probability distribution p(Y ,X)

marginal probability

conditiona probability

P(Y | X) = 2

independent random variables P(XandY) = P(X) « P(Y)
VII.Expected Values

E(g(x)) = 2, 90)P(%)

E(y) = 3, Yip(¥)

Expected value of linear functiony = a + bX

E(Y) = a+ bE(X)

af = E([Yi —~E(V)]?) = b%s%

Expected value of the sum of random variables

E(Y1 + Y2 + Y3) = E(Yl) + E(Yz) + E(Y3)



variance of sum of random variables
Oéx = 05+ 0% + 205
0%y =0y+0%— 205
I1X. Binomial Distribution
E(X) = nt  x-success, n-trial, = —probability of success on singletria
oc2=nr(l-n)

I X.Normal Distribution
1 — mean
o — standarddeviation
u+ o = 68.3%ofdistribution
u* 20 = 95.4%ofdistribution
u =+ 30 = 99.7%ofdistribution
Standard Normal Distribution
z=2 7-06,=0
X.Frequency Distribution of X
Central Limit Theorem
E(X) = u
of - <%
Confidence Intervals and tests of significance
Hypothesistests-H,, : null hypothesis  H, : alternative hypothesis
Point estimates and confidence intervals
Frequency cziistribLgtion of X1 — Xz
0% 5, = 7= + w2 if Xaand X, are independent
_ _X1=Xa—Ho

z 2 2
ox1 + %2
ny n2

Hypothesis tests and confidence intervals for means and proportions
tsample:% (if greater then t critical, reject Ho @ px-ixe = 0)

1, Se
Tty

t sample=———2____(if greater then t critical, rgject Ho : P; — P, = 0)

P1(1-Py) | Pp(1-Pp)
AL 202



- - 2 2 - - o 2 2
(X1 = Xz) ~tcritica nil + n% < wa-te < (X1 = Xz) +t critical n% + n%
(P1— Py) ~tcritical [P0 PP < By P, < (P — Py) ~tcritical [ AP 4 P2LP2)

XI. Variance of the Regression Coefficient
Derived viadummy variable regression
E[(bY1 - Ez(b)h)]z)

Gbyl

>
2

2 Oby.gp

(o} ==

12 Z els
t distribution and t tests

— byl_Byo
o byl

relation of t and z
Hypothesis test regarding by > using t.
t sample=222% (if greater than t critical reject Ho )
Confidence Intervals
by12 —teriticalowy,, < By12 < byi2 +tcriticaloyy,,
XII. F Statistic
Using F to test restricted model vs.unrestricted model
test on regression as awhole
test on subset of regression coefficient
test on equiva ence across data sets (e.g. time periods)
Foxnq) = Rlu_RRg,R y %
XI1V. Decision Theory
State of Nature
decision criteria min-max, max-max, max expected value

2 _
Ohy, =

ZpriorprobabiIityofSonx(payoff | AjandSoN;) = E(payoff | A;)

posterior probabilities and Bayer rule

) \ __bprob(sample;j | SoN;)priorprob(SoN;)
prob (SoN; | sample) = e E——

expected value of certain prediction




expected vaue of perfect information
X1V. Assumptions of Classical Linear Regression

E(Gi) =0
E(e?) =0
E(€i€j) =0
E(eiXi) =0
E(b) E(b) = ﬁ
use classical assumptions to reduce to o2
Var(b) Var(b) = ﬁ

XV. Propertiesof Estimators

€iXi o €2X? €€ XX
unbiasedness E(B) = f+ E[& } var(p) = £| =% |4 oE h
2% (22%) (22%)
efficiency
XVI. Non-Standard Analysis
problems in data: effects on ordinary least squares
omitted variable bias, incluson of irrelevant variable
multi-colinearity
measurement error
problems in the population
violations of classical assumptions:. effect on ordinary least squares and fixups
heteroskedasticity
auto-correlation
simultaneous equations bias



