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EC 203 Applied Econometrics: Formula sheet

Hypothesis Testing:

Test statistics for tests on means

One population  σ2  Known   σ2  Not known
(x − µ0 ) (x − µ0 )Large sample H0 :µ = µ 0 z = z =
σ / n sX / n

Two populations
(x − x2 −δ ) (x − x2 − δ )1 1Large sample H0 :µ1 − µ 2 = δ z = z =

22 [s / n1 + s2 / n2 ][σ / n1 + σ 2 / n2 ] 1 21 2

One population
(x − µ0 ) (x − µ0 )Small sample H0 :µ = µ 0 z = t =
σ / n sX / n

Two populations
(x − x2 −δ ) (x − x2 − δ )1 1Small sample H0 :µ1 − µ 2 = δ z = t =

2 s p [1/ n1 +1/ n2 ][σ / n1 + σ 2 / n ]1 2 2

where s ={(n −1)s + (n −1)s }/(n + n − 2)

(x − x2 −δ ) (X1 − X 2 − δ )1Small sample    H0 :µ1 − µ 2 = δ z = t = ~ tdof2 [s2 / n1 + s2 / n2 ][σ / n1 + σ 2 / n ]1 2 2

2[s / n1 + s2 / n2 ]
2

1 2Where  dof =
[(s / n ) /(n −1) + (s / n ) /(n −1)]

Tests on proportions
p −π 0One population H0 :π = π 0 z =

{π 0 (1−π 0 ) / n}
p1 − p2 p1n1 + p2n2Two populations  H :π −π = 0 z = where π̂ =

n1 + n2π̂ (1−π̂ )(1/ n1 +1/ n2 )

Tests on variances

2(n −1)sx2One population H 0 :σ =σ 2 u = ~ χ 2n−1o σ 20
2 2 2Two populations H0 :σ1 = σ 2 F = s1 / s ~ F(n2 2 1−1,n2 −1)

Two variable linear regression model: Yi = α + βX i + ui
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X i − X )(Yi − Y )∑(
i=1Least squares estimates (OLS): b = a = Y − bXn

X i − X )2∑(
i=1

n

e 2∑RSS i=1Estimation of the error variance: s2 = =
n − 2 n − 2

(b − β0 )Tests on regression slope coefficient: H0 : β = β0 ,  t = ~ tn−2 , where
se(b)

sse(b) =
n

X i − X )2∑(
i−1

Multiple Regression Model: Yi = α + β1 X + β2 X + ...+ β k X ki + ui1i 2i
n

e 2∑RSS i=1Estimation of the error variance: s2 = =
n − k −1 n − k −1

2ESS RSS /(n − k −1)R-squared: R =   R = 1−
TSS TSS /(n −1)

Tests on regression coefficients:

(i) Single coefficient is equal to some hypothesised value:
(b − βi0 )iH0 : β i = β i0 ,  i =1,2,...,k , t = ~ tn−k −1se(bi )

(ii) All slope coefficients are equal to zero:
R2 / kH0 : β1 = β2 = ... = β k = 0 ,   F = ~ Fk ,n−k −1(1− R2 ) /(n − k −1)

(iii) A sub-set (h) of coefficients are equal to zero:
(RSSR − RSSUR) / qH0 : β1 = β2 = ... = βq = 0, F = ~ Fq,n −1−k(RSSUR ) /(n − k −1)

(iv) The coefficients for a first sub-population are equal to those from the second sub-population:
(RSSR − (RSS1+RSS2 ) /(k +1)1 1 1 2H0 :α = α 2, β1 = β1

2 ,..., β k = β k F = ~ Fk+1,n−2(k+1)(RSS1+RSS2 ) /(n − 2(k +1))
Diagnostics

HETEROSKEDASTICITY: et
2 = δ0 + δ1Z t + ...+ δ pZ +ηtpt

H0 :δ1 = ... = δ p = 0 H : any δ ≠ 0
2 2X2: p = 2k Z1t = X1t ..., Zkt = X kt ,Z = X1t ,..., Z2 = X ktk+1,t k ,t
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