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One-Sample Parametric Tests

Test µ (known σ2), Vn ∼ N(µ, σ2)

H0 H1 Test statistic Kα
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Test µ (unknown σ2), Vn ∼ N(µ, σ2)

H0 H1 Test statistic Kα
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Test σ2 (unknown µ), Vn ∼ N(µ, σ2)

H0 H1 Test statistic Kα
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Test λ, Vn ∼ Ex(λ)
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Two-Sample Parametric Tests, Vn ∼ N(µ, σ2)

Fisher’s F–test
H0 H1 Test statistic Kα

σ2
1 = σ2

2 σ2
1 ̸= σ2

2

F =
s21
s22

(
0;Fα

2
(n1 − 1, n2 − 1)

)
∪
(
F1−α

2
(n1 − 1, n2 − 1);∞

)
σ2
1 = σ2

2 σ2
1 > σ2

2 (F1−α(n1 − 1, n2 − 1);∞)

σ2
1 = σ2

2 σ2
1 < σ2

2 (0;Fα(n1 − 1, n2 − 1))

Two-sample Z–test (variances known σ2
1, σ2

2)
H0 H1 Test statistic Kα

µ1 = µ2 µ1 ̸= µ2

Z =
x1 − x2√
σ2
1

n1
+

σ2
2

n2

(
−∞;−u1−α

2

)
∪
(
u1−α

2
;∞

)
µ1 = µ2 µ1 > µ2 (u1−α;∞)

µ1 = µ2 µ1 < µ2 (−∞;−u1−α)
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Paired t–test
H0 H1 Test statistic Kα
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Symmetry Tests

Sign Test
For a small sample Vn:

H0 H1 Test statistic Kα

x̃ = x0 x̃ ̸= x0 T = min{Z+, Z−} (−∞; k1(α, n0)) ∪ (k2(α, n0);∞)

Z+ number of values di = xi − x0 with a positive sign
Z− number of values di = xi − x0 with a negative sign
n0 number of non-zero values di = xi − x0

k1(α, n0), k2(α, n0) are the critical values of the test

For a large sample Vn:
H0 H1 Test statistic Kα
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Wilcoxon Two-Sample Test
For a small sample Vn:

H0 H1 Test statistic Kα

F (x) = G(x) F (x) ̸= G(x)
U = min{U1, U2}, where U1 = n1n2+

n1(n1+1)
2

−T1,
U2 = n1n2 +

n2(n2+1)
2

− T2

(−∞;Uα)

T1 is the sum of ranks in sample Vn1

T2 is the sum of ranks in sample Vn2

Uα is the critical value of the test
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Goodness-of-Fit Tests

Pearson Goodness-of-Fit Test
H0 H1 Test statistic Kα

F (x) = G(x) F (x) ̸= G(x) χ2 =
k∑
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(nj − npj)
2

npj

(
χ2
1−α(k − r − 1);∞

)
r is the number of parameters estimated when determining G

k is the number of classes

Kolmogorov–Smirnov Test
H0 H1 Test statistic Kα

F (x) = G(x) F (x) ̸= G(x)
D = max{max(d−j ),max(d+j )}, where
d−i = |Fn(xj−1)−G(xj)|, d−i = |Fn(xj)−G(xj)|

(Dα(n);∞)

Dα(n) is the critical value; for large samples Vn (n > 100) it is approximated by Dα(n)
.
=√

1
2n

ln 2
α

Anderson–Darling Test
H0 H1 Test statistic Kα

F (x) = G(x) F (x) ̸= G(x) AD =
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n
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[
lnG(x(i)) + ln
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ADα is the critical value of the test
if G(x) ∼ N(µ, σ2), small sample ADα ≈ k(α)

1+ 0,75
n

+ 2,25

n2

, where

α 0, 005 0, 01 0, 0025 0, 05 0, 1

k(α) 1, 159 1, 035 0, 873 0, 752 0, 631

if G(x) ∼ Ex(λ)

α 0, 005 0, 01 0, 0025 0, 05 0, 1

ADα 2, 244 1, 959 1, 591 1, 321 1, 162

Shapiro–Wilk Test of Normality
H0 H1 Test statistic Kα
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Wα(n) is the critical value of the test
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Outlier Tests

Grubbs’ Test
H0 H1 Test statistic Kα

value x(1) is not an outlier value x(1) is an outlier T (1) =
x− x(1)

s

√
n

n− 1 (Tα(n);∞)

value x(n) is not an outlier value x(n) is an outlier T (n) =
x(n) − x

s

√
n

n− 1
Tα(n) is the critical value of the test

Dixon’s Test
H0 H1 Test statistic Kα

value x(1) is not an outlier value x(1) is an outlier Q(1) =
x(2) − x(1)

x(n) − x(1) (Qα(n);∞)

value x(n) is not an outlier value x(n) is an outlier Q(n) =
x(n) − x(n−1)

x(n) − x(1)

Qα(n)

is the critical value of the test

Tests of Zero Correlation

Test of Zero Correlation
H0 H1 Test statistic Kα

ρ = 0 ρ ̸= 0
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rxy is the sample Pearson correlation coefficient
Tα(n) is the critical value of the test

Spearman Independence Test
For a small sample Vn:

H0 H1 Test statistic Kα

rS = 0 rS ̸= 0 rS (−∞;−rα(n)) ∪ (rα(n);∞)

rS is Spearman’s rank correlation coefficient
rα(n) is the critical value of the test

For a large sample Vn:
H0 H1 Test statistic Kα
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Tests in Regression Analysis

Regression Model Significance Test
H0 H1 Test statistic Kα

regression
model

regression
model

F =

(n−m)
n∑

i=1

(ŷi − y)2

(m− 1)
n∑

i=1

(yi − ŷi)
2

(F1−α(m− 1, n−m);∞)
is not is statistically
statistically significant
significant
m is the number of estimated regression-function parameters

Test of a Regression Parameter Against a Known Constant
H0 H1 Test statistic Kα

βi = b βi ̸= b

t =
bi − b

s(bi)
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s(bi) is the sample standard deviation of the estimated parameter bi

Goldfeld–Quandt Test
H0 H1 Test statistic Kα
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Test of Error Randomness
H0 H1 Test statistic Kα

errors are random errors are not random U =
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3√
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Z is the total number of turning points in the sequence e1, e2, . . . , en

7


