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Statistical interpretation of data - Techniques of estimation and tests relating to 
means and variances

Interprétation statistique des données -- Techniques d'estimation et tests portant sur des 
moyennes et des variances

Statistical interpretation of data -- Techniques of estimation and tests relating to means 
and variances

03.120.30 Uporaba statističnih metod Application of statistical 
methods
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ISO 2854-1976 (E) 

9) The calculations tan often be greatly reduced by 
making a Change of origin and/or unit on the data. In the 
case of data classified into groups, reference may be made 
to the formulae in ISO 2602, Statistical interpretation of 
test results - Estimation of the mean - Confidence 
in tervaf. 

NOTE - A Change of origin may be essential to obtain sufficient 
accuracy when calculating a variance using the stated formulae with 
a low precision calculator or Computer. 

IO) The methods shown in tables C and C’ deal 
with the comparison of two means. They assume that the 
corresponding samples are independent. For the study of 

certain Problems, it may be interesting to pair the 
observations (for instance in the comparison of two 
methods or the comparison of two instruments). The 
statistical treatment of paired observations is the subject of 
ISO 3301, Statisticalinterpretation of data - Comparison of 
two means in the case of paired observations, but in 
annex A an example of treatment of paired observations is 
given. It uses formally the data of table A”. 

11) The Symbols and their definitions used in this 
International Standard are in conformity with ISO 3207, 
Statistical interpretation of data - Determination of a 
statistical tolerante interval. 
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ISO 2854-1976 (E) 

TABLES 

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

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

B - Estimation of a mean (variance known) 

B’ - Estimation of a mean (variance unknown) 

C - Comparison of two means (variances known) 

C’ - Comparison of two means (variances unknown, but may be assumed equal) 

D - Estimation of the differente of two means (variances known) 

D’ - Estimation of the differente of two means (variances unknown, but may be assumed equal) 

E - Comparison of a variance or of a Standard deviation with a given value 

F - Estimation of a variance or of a Standard deviation 

G - Comparison of two variances or two Standard deviations 

H - Estimation of the ratio of two variances or of two Standard deviations 
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ISO 2854-1976 (E) 

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

Technical characteristics of the population studied (5) . . . . . . . . . . . . . . . . . . . . LI . 

Technical characteristics of the Sample items (5) . . . . . . . . . . . . . . . . . . . . . . I . 

Discarded observations (6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Statistical data 

Sample size : 

n= 

Calcuiations 

Sum of the observed values : 

cx = 

Given value : 

m. = 

Known value of the population variance : 

02 = 

Or Standard deviation : 

o= 

Significance level Chosen (8) : 

Cl!= 

Resul ts 

Comparison of the population mean with the given value m. : 

Two-sided case : 

The hypothesis of the equality of the population mean to the given value (null hypothesis) is rejected if : 

IX --mol > [Ul -cy,2hh 1 0 

One-sided cases : 

a) The hypothesis that the population mean is not smaller than m. (null hypothesis) is rejected if : 

X <m. - [ul -JJn ] 0 

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

i>mo+[ul-,lfi]o 

NOTE - The numbers (5), (6) and (8) refer to the corresponding Paragraphs of the “General remarks”. 
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ISO 28544976 (E) 

Comments 

1) The significance level a! (see 5 8 of the “General remarks”) is the probability of rejecting the null hypothesis when this 
hypothesis is true. 

2) U Stands for the standardized normal variate : the value u, is defined by : 

P [U<u,]=Q! 

Since the distribution of U is symmetrical around Zero, u, = - u1 _ cy. 

We therefore have : 

P[U>u,]= 1 -a 

P[-u,-,,2<lJ<U,-a/2]= 1 -a 

Probabiiity density of U (standardized normal distribution) 

Two-sided case One-sided cases 

3) o/fi is the Standard deviation of the mean X, in a Sample of n observations. 

4) For convenience in application, values of u1 -&/fi and u _ t 01,2/fi are given in table 1 of annex 5 for a = 0,05 and 
a! = 0,Ol. 

EXAMPLE : see section two, “Explanatory notes and examples”. 
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ISO 2854-1976 (E) 

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

Technical characteristics of the population studied (5) . . . . . . . . . . D . . . . . . . . . . , 

Technical characteristics of the Sample items (5) . . . . . . . . . . . . . . . . . . . . . . . . 

Discarded observations (6). . . . . . . . . . . . . . . . . . . . . . . . . e . . , . . . 

Statistical data 

Sample size : 

n= 

Sum of the observed values : 

cx = 

C (x - E)2 Zx2 - (Cx)% 

Sum of the squares of the observed values : 

cx2 = 

Given value : 

m. = 

Degrees of freedom : 

V =n-1 

Significance level Chosen (8) : 

Cl= 

Resul ts 

Comparison of the population mean with the given value m. : 

Two-sided case : 

The hypothesis of the equality of the population mean to the given value (null hypothesis) is rejected if : 

IX --mol > [tl -cy/201fi] s 

One-sided cases : 

a) The hypothesis that the population mean is not smaller than m. (null hypothesis) is rejected if : 

X<mo-- [t, -&Nfi ] s 

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

Z>mo + [tl-JvVfi]s 

NOTE - The numbers (5), (6) and (8) refer to the corresponding Paragraphs of the “General remarks”. 
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ISO2854-1976(E) 

Comments 

1) The signif icance 
hypothesis is true. 

leve I a (see 5 8 of the “General remarks”) is the probability of rejecting the null hypothesis when this 

2) t(v) Stands for Student’s variate with v = n - 1 degrees of freedom : the value t,(v) is defined by 

P [t(v) < t&)] = Cl 

Since the distribution of t(v) is symmetrical around Zero, t,(v) =- tl -,(v). 

We therefore have : 

P [t(v) > tJv)] = 1 -0 

Wtl-Cu2 (v) < t(v) < t,-,/2(V)] = 1 -cI1 

Probability density of Student’s t(v) with v = n - 1 degrees of freedom 

q44 = - t1 - Q/2M t1 - cy/2(zJ~ 

Two-sided case 

t1 - & . ’ t&) = - t1 -Q(V) 

One-sided cases 

3) o*/fi is the estimated Standard deviation of the mean x, in a Sample of n observations. 

4) For convenience in application, values of t, -(~/~(v)/fi and t, - a(v)/fiare given in table I Ib of annex 5 for 0 = 0,05 
and CI = 0,Ol 

EXAMPLE : see section two, “Explanatory notes and examples”. 
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ISO 2854-1976 (E) 

TABLE 5 - Estimation of a mean (variance known) 

Technical characteristics of the population studied (5) . . . . . . . . . I . . . U . . = . . . . ~ 

Technical characteristics of the Sample items (5) . . . . . . . . . . . . . . . e . . . q . . . . 

Discarded observations (6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sample size : 

n= 

Sum of the observed values : 

cx = 

Known value of the population variance : 

02 zz 

Or Standard deviation : 

CJ- 

Confidence level Chosen (7) : 

Resul ts 

Estimation of the population mean m : 

Two-sided conf idence interval : 

x-[ul-*/2 l~]o<m<Z+[ul-,,21Jn]o 

One-sided confidence intervals : 

m<x+[ul-alfi](5 

or 

NOTE - The numbers (5), (6) and (7) refer to the corresponding Paragraphs of the “General remarks”. 
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ISO 2854-1976 (E) 

Comments 

1) The confidence level 1 - ~1 (see 5 7 of the “General remarks”) is the probability that the confidence interval covers the 
true value of the mean. 

2) U Stands for the standardized normal variate : the value u, is defined by : 

P [U < ucu] = a! 

Since the distribution of U is symmetrical around Zero, u, = - u1 _ Q! 

We therefore have : 

P[U>uJ= l-a! 

pc-u,-a/2 <u<u,-,,2]= 1 -a 

Probability density of U (standardized normal distribution) 

Two-sided case One-sided cases 

3) Q/G is the Standard deviation of the mean X, in a Sample of n observations. 

4) For convenience in application, values of u _ 1 &i2/fi and u1 -&/+ are given in table I sf annex 5 for a = 0,05 and 
cI1= 0,Ol. 

EXAMPLE : see section two, “Explanatory notes and examples”. 
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