
Review Formulas
I. ∑operations

∑aX i = a∑X i

∑X i + Yi  = ∑X i +∑Yi

∑ X i − X̄ = 0
∑ X i − X̄ Yi − Ȳ = ∑ X i − X̄ Yi

∑ X i − X̄ Yi − Ȳ = ∑X iYi − nX̄Ȳ
∑ X i − X̄

2
= ∑X i

2 − nX̄2

II. Frequency Distribution
cumulative frequency distribution
mean, variance
joint frequency distribution
marginal frequency distribution
conditional frequency distribution

III.Simple Regression
conditional mean function
assumed functional form (eg. linear)
normal equations: least-squared error
∑ e iX i = 0
∑ e i = 0
deviation notation x i = X i − X̄ yi = Yi − Ȳ
For Y i = a + byxX i + e i, y i = byxx i + e i

byx =
∑ yixi

∑ xi
2

a = Ȳ − bX̄

IV.Multiple Regression
Yi = a + by1.2 X1i + by2.1 X2i + ey.12i

normal equations
∑ e ix1i = 0
∑ e ix2i = 0
auxiliary regression x1i = b12x2i + e1.2i



by1.2 =
∑ yie1.2i

∑ e1.2i
2

by1.2 = by1 − b21by2.1

∑ y i
2 = ∑ � i

2 +∑ ê i
2

SST=SSR + SSE

R2 =
∑ � i

2

∑ yi
2

= 1 −
∑ ei

2

∑ yi
2

V. Dummy variable Regressions

Yi = a + bD i + e i D i =
1 if member

0 if not member

a = Ȳnonmember
b = Ȳmember − Ȳnonmember
Equations with several dummies
Equations with several dummies for categories
Equations with several dummies dummies and continuous variables

VI.Probability
Probability distribution
∑

j=−∞
∞ Px j = 1

joint probability distribution p(Y,X)
marginal probability
conditional probability
PY ∣ X = PYandX

PX

independent random variables PXandY = PX ⋅ PY
VII.Expected Values

Egx = ∑
j
gx jpx j

Ey = ∑
j
Yjpy j

Expected value of linear function y = a + bX
EY = a + bEX
σy

2 = E Yi − EY2 = b2σx
2

Expected value of the sum of random variables
EY1 + Y2 + Y3  = EY1 + EY2 + EY3 



variance of sum of random variables
σy+x

2 = σy
2 + σx

2 + 2σyx
2

σy−x
2 = σy

2 + σx
2 − 2σyx

2

IIX. Binomial Distribution
Ex = nπ x-success, n-trial, π −probability of success on single trial
σx

2 = nπ1 − π
x
n = proportion
E( x

n  = π
σ x

n

2 = π1−π
n

IX.Normal Distribution
μ − mean
σ − s tandarddeviation
μ ± σ = 68.3%ofdistribution
μ ± 2σ = 95.4%ofdistribution
μ ± 3σ = 99.7%ofdistribution
Standard Normal Distribution
z = X i−μx

σx
z̄ = 0,σz = 0

X.Frequency Distribution of X̄
Central Limit Theorem
E X̄ = μ

σ x̄
2 = σx

2

n
Confidence Intervals and tests of significance
Hypothesis tests-Ho : null hypothesis Ha : alternative hypothesis
Point estimates and confidence intervals
Frequency distribution of X̄1 − X̄2

σ X̄1−X̄2

2 =
σx1

2

n1
+

σx2
2

n2
if X1and X2 are independent

z= X̄1−X̄2−μ0

σx1
2

n1
+

σx2
2

n2

Hypothesis tests and confidence intervals for means and proportions
t sample= X̄1−X̄2

Sx1
2

n1
+

Sx2
2

n2

( if greater then t critical, reject H0 : μx1−μx2 = 0

t sample= P1−P2

P11−P1
n1

+
P21−P2

n2

( if greater then t critical, reject H0 : P̄1 − P̄2 = 0



X̄1 − X̄2 −t critical
S1

2

n1
+

S2
2

n2
≤ μx1−μx2 ≤ X̄1 − X̄2 +t critical

S1
2

n1
+

S2
2

n2

P1 − P2  −t critical P11−P1 
n1

+ P21−P2 
n2

≤ P̄1 − P̄2 ≤ P1 − P2  −t critical P11−P1 
n1

+ P21−P2 
n2

XI. Variance of the Regression Coefficient
Derived via dummy variable regression
Eby1 − Eby1

2

σby1
2 =

σby1
2

∑ xi
2

σby1.2
2 =

σby.12
2

∑ e1.2i
2

t distribution and t tests
t=

by1−By0
σby1

relation of t and z
Hypothesis test regarding by1.2 u sing t.
t sample= by1.2−H0

σby1.2
if greater than t critical reject H0

Confidence Intervals
by1.2 − tcriticalσby1.2 ≤ βy1.2 ≤ by1.2 + tcriticalσby1.2

XII. F Statistic
Using F to test restricted model vs.unrestricted model
test on regression as a whole
test on subset of regression coefficient
test on equivalence across data sets (e.g. time periods)
FQ−K,N−Q =

Ru
2−RR

2

1−Ru
2 ⋅ N−Q

Q−K

XIIV. Decision Theory
State of Nature
decision criteria: min-max, max-max, max expected value

∑
i

priorprobabilityofSoN jxpayoff ∣ A jandSoN j = Epayoff ∣ A j

posterior probabilities and Bayer rule
prob (SoN j ∣ sample j =

probsamplej∣SoNjpriorprobSoNj

probsamplej

expected value of certain prediction



expected value of perfect information
XIV. Assumptions of Classical Linear Regression

Eε i = 0
Eε i

2 = 0
Eε iε j = 0
Eε iX i = 0

Eb

varb
use classical assumptions to reduce to

Eb = β

varb = σε
2

∑ xi
2

XV. Properties of Estimators

unbiasedness E B̂ = β + E
∑ ε iX i

∑ xi
2

varβ̂ = E
∑ ε i

2X i
2

∑ xi
2 2 + 2E

∑
i<j

ε iε jX iX j

∑ xi
2 2

efficiency
XVI. Non-Standard Analysis

problems in data: effects on ordinary least squares
omitted variable bias, inclusion 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


