1SO 2854-1976 (E)

TABLE A - Comparison of a mean with a given value (variance known)

Technical characteristics of the population studied:
Technical characteristics of the sample items:

Discarded observations:

Statistical data Calculations
Sample size:

n= XZQ
n

Sum of the observed values:

Y = [u, , /</nlo=
Given value:
_ [ulfaIZ /\/ﬁ]a =
mo=

Known value of the population variance:
o=

Or standard deviation:
o=

Significance level chosen:

a=

Results
Comparison of the population mean with the given value mq

Two-sided case:
|X—mj [>[u,_, /\n]o
The hypothesis of the equality of the population mean to the given value (null hypothesis) is rejected if:

One-sided cases:

a) The hypothesis that the population mean is not smaller than mq (null hypothesis) is rejected if:
x<m,—[u_, /nlo

b) The hypothesis that the population mean is not greater than my (null hypothesis) is rejected if:

X > m0+[ul_a/\/ﬁ]0'




1SO 2854-1976 (E)

TABLE A’ - Comparison of a mean with a given value (variance unknown)

Technical characteristics of the population studied:
Technical characteristics of the sample items:

Discarded observations:

Statistical data Calculations
Sample size:
n= go X
Sum of the observed values: > (xii)z Y W2 5 x)2 /n
Sx = n-1 n-1
Sum of the squares of the observed values: o =s= JZ(;(—_E)Z
¥ =
Given value: [t (v) /s =
Al [tz (v)/ V] =
Degrees of freedom:
v=n-1
Significance level chosen:
a=
Results

Comparison of the population mean with the given value mqg
Two-sided case:
The hypothesis of the equality of the population mean to the given value (null hypothesis) is rejected if:

|X—mg [> [ty_q/2 () /n]s

One-sided cases:
a) The hypothesis that the population mean is not smaller than my (null hypothesis) is rejected if:

X< mo —[ty o (v)//n]s

b) The hypothesis that the population mean is not greater than m, (null hypothesis) is rejected if:

X>my +[t,_, (v)/Jn]s




1SO 2854-1976 (E)

TABLE B - Estimation of a mean (variance known)

Technical characteristics of the population studied:
Technical characteristics of the sample items:

Discarded observations:

Statistical data Calculations
Sample size:
_ X
n= X=—=
n
Sum of the observed values:
[u,, /nlo=
2X=
Known value of the population variance: (Ui g2 /\/H]G =
o=

Or standard deviation:

o=

Confidence level chosen:

l-a=

Results

Estimation of the population mean m:

Two-sided confidence interval:

X—[Uy g2 /Vn]o<m<X+[uy /5 [4n]0

One-sided confidence intervals:

m < X+[uy_, IJn]o

or

m> X —[u,_, /ﬁ]a




1SO 2854-1976 (E)

TABLE B’ - Estimation of a mean (variance unknown)

Technical characteristics of the population studied:
Technical characteristics of the sample items:

Discarded observations:

Statistical data Calculations
Sample size:
n= xo=X_
Sum of the observed values: ¥ (xii)z 5y W2 D x)2 In
Sx = n-1 n-1
Sum of the squares of the observed values: o =s= ‘{Z(:—_f)z
X =
Degrees of freedom: [t (v) /Vn]s =
= [t/ (v)/ Vs =
Confidence level chosen:
1-a=
Results

Estimation of the population mean m:

Two-sided confidence interval:

X[ty o2 (V) [ IN]S <M< X+[ty 45 () //n]s

One-sided confidence intervals:

m<X+[t,, (v)//n]s

or

m>X—[t,_, (v)//n]s




1SO 2854-1976 (E)

TABLE C - Comparison of two means (variance known)

Technical characteristics: {Of population 1

of population 2
Technical characteristics of [ in population 1
the sample items taken: . .

in population 2

Discarded observations: {in sample 1

in sample 2
Statistical data Calculations
First Second = DX
sample sample 1 n,
Size: n= n,= R
X2 = =
n,
Sum of the observed values: DX= D Xo=
2 2 = —612 +—O-§ =
Known value of the variances o1 = Op = o= n N B
of the population: U, 04 =
Significance level chosen: Uiq/20d =
o=
Results

Comparison of the two populations means:
Two-sided case:

The hypothesis of the equality of the means (null hypothesis) is rejected if:

| X3 =X [> Uy 204

One-sided cases:
a) The hypothesis that the first mean is not smaller than the second (null hypothesis) is rejected if:

Xl < X2 —Ul_aO'd

b) The hypothesis that the population mean is not greater than the second (null hypothesis) is rejected if:

Xl > XZ +u1_a0-d




1SO 2854-1976 (E)

TABLE C” - Comparison of two means (variance unknown, but may be assumed equal)

Technical characteristics: {Of population 1

of population 2
Technical characteristics of | in population 1
the sample items taken: . .

in population 2
Discarded observations: {in sample 1

in sample 2

Statistical data

First Second
sample sample
Size: n,= n,=
Sum of the observed values: DX = D Xo=
Sum of the squares of the 3 xf — D x§ —
observe values:
Degrees of freedom v= N+ Nn,-2=

Significance level chosen:

a=

Calculations

e XX

Xy

(X~ %)+ (X, —Xp) % =

Y+ XE (%) Iy = (Ex%)% I, =

=5y Z\/n1+”2 > %)%+ T (% = %p)? =

Oy =S
nn, ng+n, -2
tl—a (V)Sd =

t42(V)Sq =

Results
Comparison of the two populations means:

Two-sided case:

The hypothesis of the equality of the means (null hypothesis) is rejected if:

| X1 =X >t /2 (V)84

One-sided cases:

a) The hypothesis that the first mean is not smaller than the second (null hypothesis) is rejected if:

X1 <Xyt , (V)84

b) The hypothesis that the population mean is not greater than the second (hull hypothesis) is rejected if:

X > Xy +t_, (V)Sy4




1SO 2854-1976 (E)

TABLE D - Estimation of difference of two means (variances known)

Technical characteristics: {Of population 1

of population 2
Technical characteristics of [ in population 1
the sample items taken: . .

in population 2

Discarded observations: {in sample 1

in sample 2
Statistical data Calculations
First Second = DX
sample sample 1 n,
Size: n,= n,= _ XX,
X2 = =
n,
Sum of the observed values: DX= D Xo=
2 2 = —612 +—OF22 =
Known value of the variances o1 = Oy = o= n N B
of the population: U, 04 =
Confidence level chosen: Uiq/204 =
l-a=
Results

Estimation of the difference of the two populations means m; y m,:
(my—my) =%, —X, =
Two-sided confidence interval:
(Xy =X3) =Up_ /204 <My =My <(X; —X3) +Up_4/20¢
One-sided confidence interval:
My —My <(X; —X3) +Uy_, 04
or

m; —m, >(X; —X;) —Uy_,0y¢




1SO 2854-1976 (E)

TABLE D’ - Estimation of two means (variance unknown, but may be assumed equal)

Technical characteristics: {Of population 1

of population 2
Technical characteristics of | in population 1
the sample items taken: . .

in population 2
Discarded observations: {in sample 1

in sample 2

Statistical data Calculations
First Second X
sample sample | x; = L:
n
Size: n,= n,= !
%, = =X2 _
Sum of the observed values: >¥X= 2 Xo= 27 ) -
Sum of the squares of the Y x2= Y xZ= Y (X —%)2 43 (Xy —%y) % =
observe values:
YXEAYXE - (Ex) 2 I —(Xx)% Iny =
o \2 o \2
Degrees of freedom V=Nt n,-2= Oy =Sy = NNy XX —%)" +3 (X, —Xp) -
n;n, n,+n, -2
Confidence level chosen:
tl—a (V)Sd =
l-a= t42(V)Sq =
Results

Estimation of the difference of the two populations means m; y m,:

(my—my) =% -X; =

Two-sided confidence interval:

(X =X3) =ty g2 (V)Sg <My =My < (X —X;) +1ty_/2(V)Sq

One-sided confidence interval:

my —my <(X; —X;) +ty_, (v)Sq

or

my —my > (X, = Xp) —ty_, (v)Sq




1SO 2854-1976 (E)

TABLE E - Comparison of a variance or of a standard deviation with a given value

Technical characteristics of the population studied:
Technical characteristics of the sample elements:

Discarded observations:

Statistical data Calculations
Sample size:
n= 2 , (Zx)?
S (x-X)? =¥ x’ 2= =
Sum of the observed values: n
ZX = Z (X - X) 2 _
S R
Op
Sum of the squares of the observed values:
2 _
sz — la (V) -
2 _
Given value: Zia (V) =
2 Zozllz ()=
0'0 —
ﬂ(lz—alz ()=

Degrees of freedom:
v=n-1
Significance level chosen:

o=

Results
Comparison of the population variance with the given value ag :

Two-sided case:

The hypothesis that the population variance is equal to the given value (null hypothesis) is rejected if:

Y (x-X)*

3 (x—X)?
(—2)< 222(v) or - > Ziar2(v)
0o 0

One-sided cases:
a) The hypothesis that the population variance is not larger than the given value (null hypothesis) is rejected if:

> 1t (V)

> (x-%)°

o
b) The hypothesis that the population variance is not smaller than the given value (null hypothesis) is rejected if:
> (x-%)°

2

0o

<xbw)




1SO 2854-1976 (E)

TABLE F - Estimation of a variance or of a standard deviation

Technical characteristics of the population studied:

Technical characteristics of the sample items:

Discarded observations:

Statistical data Calculations
Sample size: 2
2 2 (2x)
X=X) =YX —-—="—=
N O T
Sum of the observed values: $2 > (x—X)? _
n-1
2X =
> (x=%)?
Sum of the squares of the observed values: — . -
Za (V)
XX = o
T (x-%)? _
Degrees of freedom: le_a )
v=n-1 Z (X _ X) 2 ~
Confidence level chosen: 22,)
l-a= > (x-x)%
le—alz )
Results
Estimation of the population variance o?:
() =s=

Two-sided confidence interval:

T(-%)° o (=X

lefa/z(") )(55/2(")

One-sided confidence intervals:

or

_I(x-®)°
Za(v)

52> > (x-X)?

o)




1SO 2854-1976 (E)

TABLE G - Comparison of two variances or of two standard deviations

Technical characteristics: {Of population 1

of population 2
Technical characteristics of | in population 1
the sample items taken: . .

in population 2

Discarded observations: {in sample 1

in sample 2
Statistical data Calculations
First Second
sample sample -2 ) (Zx)?
Z(Xl - Xl) = Z Xl [ ——
Size: n= n,= 1
2
= X
Sum of the observed values: DX = D X= > (X, — Xz)z =X X22 —%=
2
Sum of the squares of the Y x2= Y x2 = o2
observe values: ! ? sf = % =
-
Degrees of freedom: vi=ng-1 Vo= Ny-1
§2 = > (X, - 72)2 _
2 n, -1
Significance level chosen: Fia(viva) = Fiaa(vivy) =
1 1
(94 = _—_— = _— =
Fig (va2,vy) Fraa(va.vy)
Results
Comparison of the population variances:
Two-sided case:
The hypothesis of the equality of the variances (null hypothesis) is rejected if:
2 2
S 1 S
LZ<— or LZ> Fiai2(v,v2)
S5 Firai2(va,v1) S,

One-sided cases:

a) The hypothesis that the first variance is not greater than the second (null hypothesis) is rejected if:

52

1

7> Fia(v1,v2)
2

b) The hypothesis that the first variance is not smaller than the second (null hypothesis) is rejected if:

s? 1

s;  Fig(van)




1SO 2854-1976 (E)

TABLE H — Estimation of the ratio of two variances or of two standard deviations

Technical characteristics: {Of population 1

of population 2
Technical characteristics of | in population 1
the sample items taken: . .

in population 2

Discarded observations: {in sample 1

in sample 2
Statistical data Calculations
First Second (5 %)
_ X
sample sample Z(Xl—X1)2=ZX12— n1 _
Size: n,= n,= 1 ,
o N2 2 (Xx)7
Sum of the observed values: X = YXo= 20 =X)"=2%; n,
o \2
Sum of the squares of the S 2= Syl= | s2= 2 -X%)°
) 1 2 1 1
observe values: ny
o \2
Degrees of freedom: viznl  veEngl g2 20 —X5)"
2 n, -1
2 2
S s
Fl—a(VzJ’l)%: Fl—alz(VZIVl)%=
Confidence level chosen: $2 S2
la= Fiq(vi,v2) S% Figia(vi,v2) Sﬁz
Results

Estimation of the ratio of the two population variances o and o2:

o ) - st 2 -%,)2 I(n, -1)
o2 $5 ) XX, —%X)% l(n, ~1)

Two-sided confidence interval:

2 2 2
1 S1. 01 1
F—_2<_2< Fran(vavi)—
1 ar2(V1,V2) S, 0, S5
One-sided confidence interval:
2 2 2 2
oy Sq oy 1 St
— <F (o)< or —>———

02 S2 o Fi,(vi,vy)ss




