
Econ 3040 Midterm Exam Formula Sheet

expected value (mean) of Y (for discrete Y ) µY =
∑
piYi

variance of Y (for discrete Y ) σ2
Y =

∑
pi (Yi − µy)

2

standard deviation of Y σY =
√
σ2
Y

covariance between X and Y σXY = E [(X − µX) (Y − µY )]

correlation coefficient (between X and Y ) ρXY = σXY
σXσY

expected value of the sample average, Ȳ E(Ȳ ) = µY

variance of the sample average, Ȳ var[Ȳ ] =
σ2
Y

n

sample variance of Y (estimator for σ2
Y ) s2

Y = 1
n−1

∑n
i=1

(
Yi − Ȳ

)2

sample variance of e (estimator for σ2
ε ) s2

ε = 1
n−2

∑n
i=1 e

2
i

t-statistic t = estimate − hypothesis
std. error

95% confidence interval estimate ± 1.96 × std. error

LS estimator for β1 (single regressor model) b1 =
∑n
i=1(Xi−X̄)(Yi−Ȳ )∑n

i=1(Xi−X̄)
2

LS estimator for β0 (single regressor model) b0 = Ȳ − b1X̄

variance of b1 (single regressor model) var [b1] = σ2
ε∑

X2
i −

(
∑
Xi)

2

n

LS predicted values (single regressor model) Ŷi = b0 + b1Xi

LS residuals ei = Yi − Ŷi

R-squared R2 = ESS
TSS

= 1 − RSS
TSS

TSS
∑n

i=1 (yi − ȳ)2

ESS
∑n

i=1

(
ŷi − ¯̂y

)2

RSS
∑n

i=1 (e2
i )

1


