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One-Sample Parametric Tests

Test p (known o?), V,, ~ N(u,o?)

H, H, Test statistic K,
o= fio | 7 fio B (—o0; —u1—2) U (u1_g; 00)
x —
p=po | pp>po | Z = UMO Vn (U1—a; 00)
= po | 1< fio (—00; —t1—a)

Test p (unknown o2), V,, ~ N(p, 0?)

Hy H; Test statistic K,
p=po | 1 F o _ (—oo; —ti—a(n — 1)) U (tlf%<n —1);00)
T — p
p=po | o> | t="———"1y/n (t1-a(n — 1);00)
= po | p < po (—00; —t1_a(n — 1))

Test o (known p), V,, ~ N(u,o?)

H, H, Test statistic K,
o? =03 | 0° # 0f 2 <O;X2% (n)> U <X?_g(n); OO>
2_2"°0
o?=0d | o> | X = o2 (xi_a(n);o0)
P=0p | 0* <0 (0; x2(n))
Test 0% (unknown p), V,, ~ N(p, 0?)
H, H, Test statistic K,

2 _ 2| 2 2 2 (o 2 1)
ot =0y | 0°F# 0 . (-1 2 (OaX%(” 1)) U <X1—%(n 1)7OO>
ot =0f | *>af | X = T (Xt a(n —1);00)

0 =0f | 0* <o (0; x5 (n — 1))

Test A, V,, ~ Ex(\)

H, H, Test statistic K,
A=Xo | A# N _ (0; X%(Qn)> U (xf_g(%); OO>
2 271_33 ’ 2 ’
A=Xo [ A>X | X = T (xi_a(2n); 00)
A=X | A< Ao (0;x2(2n))




Two-Sample Parametric Tests, V,, ~ N(u, 02)

Fisher’s F—test

Hy H; Test statistic K,
02 =02 | 0} # 03 , (0; Fa(ny —1,m9 — 1)) U (Fi_g(ny — 1,m5 — 1);00)
s
o? =03 | 0} > 03 F = S—; (Fi_a(ny —1,n9 — 1);00)
02 =03 | 0% <03 ? (0; Fo(ng — 1,mg — 1))

Two-sample Z—test

(

variances known o?, o3)

H, H, Test statistic K,
pi = o | 1 F o g T — Ty (—OO; —U1—%) U (Ul—%§ OO)
p =y | pa > o o2 | o2 (U1-a; 00)
n g
M1 = p2 | p1 < 2 (—00; —U1_qa)
Two-sample t—test (variances unknown o%, o3 and assuming o7 = o3 )
H, H; Test statistic K,
p = o | f1 F o L (—o0; _tlf%(k)) U (tlf%(k% 0)
t ToT ek (t1-a(k); 20)
= > - —a )
M1 = M2 | H1 > H2 \/(m D2+ (= Ds2 V11 1 1
U1 = o | 1 < o (—o0; —t1-a(k))
k= (n1 + ngo — 2)
Aspin-Welch test (variances unknown o, o3 and assuming o? # o3)
H, H; Test statistic K, )
st ﬁ)
p1 = po | 1 F fo . T — Ty (—OO; —t1—%(m>) U (tl—%(m)Q OO) — <”1 *
= 2\ 2 $2 2
1 = fig | p1 > flp EONE] (ti—a(m);00) —11) . —;)
B = po | pr < o " " (—00; —t1_a(m)) ni—1 na—1
Paired t—test
Hy, H, Test statistic K,
d
p = o | 1 F o = 3_\/5’ where (—OO; —ti_a(n— 1)) U (tk%(n — 1); OO)
d
. 1
= > d=— dl:_ i i)y t,a _17
fin = 2 | p1 > i "2 n;(% 2i) (t1—a(n — 1);00)
1 " —\2
_ 2 _ )
p1 = o | g1 < po Sq = n—1 Zl (di - d) (_007 _tl—a(" - 1))




Symmetry Tests

Sign Test

For a small sample V,:
Hy, H; Test statistic K,

T=xo |TH#x || T=min{Z",Z7} || (—o0;ki(a,ng)) U (ka(cr,ng); 00)
Z* number of values d; = x; — xy with a positive sign

Z~ number of values d; = x; — x¢ with a negative sign
no number of non-zero values d; = x; — xg

ki(a,mg), ka(a, ng) are the critical values of the test

For a large sample V,,:

H, H, Test statistic K,
T=x9 | T #xg oT — (—oo; —ul,%) U (ul,%; oo)
fz Zo %> 2o || £ = NG - (U103 00)
T=x9 | T < T (—00; —U1_q)

Wilcoxon Two-Sample Test

For a small sample V,:

H, H; Test statistic K,

U= min{Ul? U2}7 where Ul = nl”Z‘i‘M—Th

nganlQ—i-M—Tg

F(z) = G(x) | F(r) # G(x) (—00; Ua)

T; is the sum of ranks in sample V,,,
T5 is the sum of ranks in sample V,,

U, is the critical value of the test

For a large sample V,,:
Hy, H, Test statistic K,

_ ning
_ & 2

F($) = G(:lf) F(:L‘) 7é G({E) o= ning(ni+no+1) (—OO; _ul_%) U (ul_%; OO)

12




Goodness-of-Fit Tests

Pearson Goodness-of-Fit Test
H, H; Test statistic K,

Fl) = Ga) | Fo) 2 G) | =3 W | (2 b~ 1).00)

n .
j=1 bi

r is the number of parameters estimated when determining GG

k is the number of classes

Kolmogorov—Smirnov Test
H, H, Test statistic K,

D = max{max(d} ), max(d})}, where
di = |Fu(zj-1) — G(zy)], di = |Fu(z;) — G(y)|
D, (n) is the critical value; for large samples V,, (n > 100) it is approximated by D, (n) =

/1 2
2n lna

Anderson—Darling Test

Fx) = G(x) | F(r) # G(x) (Da(n); 00)

H, H; Test statistic K,

F(z) = G(z) | F(z) # G(x) | AD = %Zu —20) [ Gla) +In (1 = Gusrs)] — 1 | (ADw; 00)

AD, is the critical value of the test

if G(x) ~ N(p,0?), small sample AD, ~ %, where

a 0,005 | 0,01 |0,0025| 0,05 | 0,1
k(o) || 1,159 | 1,035 | 0,873 | 0,752 | 0,631

it G(z) ~ Ex()\)
o 0,005 | 0,01 |0,0025 | 0,05 | 0,1
AD, | 2,244 | 1,959 | 1,591 | 1,321 | 1,162

Shapiro-Wilk Test of Normality

H, H, Test statistic K,
(E:C“”(IW—HM"IuD)
F(x) = G(x) | F(x) #G(x) | W = ~=— 5 (—00; Wa(n))
> (0 —7)

W, (n) is the critical value of the test



Grubbs’ Test

Outlier Tests

H, H, Test statistic K,
r—
value x(1) is not an outlier | value z(;y is an outlier | 7'(1) = (1)\/ n 1| (7 (n): 00)
s n — n(n); oo
. . . . T(n) — T n
value (, is not an outlier | value x(,) is an outlier | T'(n) = . —
T.(n) is the critical value of the test
Dixon’s Test
H, H; Test statistic K,
value (1) is not an outlier | value x(y) is an outlier | Q(1) = T~ Qu(n)
Ty — Ty (Qa(n); 00) [
value z(,y is not an outlier | value x(,) is an outlier | Q(n) = () (1)
L(n) — T

is the critical value of the test

Test of Zero Correlation

Tests of Zero Correlation

Test statistic

Ko

H, H,
p=0|p#0
p=0|p>0]|t=
p=0p<0

(—o0; —ti_a(n— 2)) U (tl,%(n — 2);00)
(tl_a(n —
(—00; —t1_a(n—2))

2);00)

T2y 18 the sample Pearson correlation coefficient

T.(n) is the critical value of the test

Spearman Independence Test

For a small sample V,:

Hy H,

Test statistic

K,

7”5:0 7“57&0

(—00; =74a(n)) U (ra(n); o)

rg is Spearman’s rank correlation coeflicient

ro(n) is the critical value of the test

For a large sample V,,:

H, H; Test statistic K,
re=0|rg#0| ¢ rsvn -2 (—o0; —t1_a(n—2)) U (t1—a(n — 2); 00)
= = —F— | (=00; ~l1—g(n — 1—2(n —2);
V1—1% ? 2




Tests in Regression Analysis

Regression Model Significance Test

Hy, H, Test statistic K,
regression regression o~
(n—m) (5 -9
model model i1
. o = n (Fi—a(m —1,n —m);00)
is not is statistically 2
L . (m—1) Z(yz_yz)
statistically significant Y
significant
m is the number of estimated regression-function parameters
Test of a Regression Parameter Against a Known Constant
H, H,; Test statistic K,
Bi=0b|Bi#b b b (=005 —t1—a(n —2)) U (t1_g (n — 2);00)
61' =b 51 >b t = ;(b) (tl_a(n — 2), OO)
5i =0 61 <b (—OO, —tl_a(n — 2))
s(b;) is the sample standard deviation of the estimated parameter b;
Goldfeld—Quandt Test
H, H; Test statistic K,
SSEd np —m MSEd
o;=0j | 05> 0} SSE, ny—m _ MSE, (Fi_a(ng —m,n, —m);00)
Test of Error Randomness
Hy, H; Test statistic K,
2n—4
i
errors are random | errors are not random \/m (—oo, —ul,a) U (ul,a; oo)
90

Z is the total number of turning points in the sequence eq,es, ..., €,




