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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATION FOR RADIO DISTURBANCE
AND IMMUNITY MEASURING APPARATUS AND METHODS -

Part 4-3: Uncertainties, statistics and limit modelling -
Statistical considerations in the determination
of EMC compliance of mass-produced products

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatig S ardizati rising
alll national electrotechnical committees (IEC National Committees). € E S pbmote

infernational co-operation on all questions concerning standardization in t is. To
this end and in addition to other activities, IEC publishes Internationak Stantards, A > ifications,
Tdchnical Reports, Publicly Available Specifications (PAS) and /Guids 2 : “IEC
Pdblication(s)”). Their preparation is entrusted to technical committges; an Fested
in|the subject dealt with may participate in this preparatory i 2 non-
governmental organizations liaising with the IEC also participate i iS™p ian. collaborates dlosely

with the International Organization for Standardization (I
agreement between the two organizations.

onditions determined by

2) The formal decisions or agreements of IEC oR t as nearly as possible, an interngtional
copsensus of opinion on the relevant subjects F i tee has representation frpm all
interested IEC National Committees.

3) IEPL Publications have the form of recommendations, fox_i i uSe and are accepted by IEC National
Cgmmittees in that sense. While all reasonfable efforts bf IEC

Pdblications is accurate, IEC cannot be ronsible Yor the way in which they are used or fgr any
miksinterpretation by any end ‘

C\Nationg] Lommittees undertake to apply IEC Publigations

iq their pational and regional publications. Any divengence

sational or regional publication shall be clearly indic3ted in

4) In|order to promote intern
trgnsparently to the maxi
befween any IEC Publica

the latter.

5) IEfC provides n' g its approval and cannot be rendered responsible fgr any
equipment declaredAo be_In

6) Allusers should ensyre ést edition of this publication.

7) N( liability shall a tack its\directors, employees, servants or agents including individual experfs and
me¢mbers of | \ ees and IEC National Committees for any personal injury, property damgge or
othher damage of ~a \ , whether direct or indirect, or for costs (including legal feeg) and
expenses i e publication, use of, or reliance upon, this IEC Publication or any othgr IEC

Pyblicati

8) Atjention Vg ofmative references cited in this publication. Use of the referenced publicatipns is
indispensable¥orthe c

9) Atfention is\drawn te_the possibility that some of the elements of this IEC Publication may be the subject of
paent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committiees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

This first edition of CISPR 16-4-3, together with CISPR 16-4-1, CISPR 16-4-4 and the second
edition of CISPR 16-3, cancels and replaces the first edition of CISPR 16-3, published in
2000, and its amendment 1 (2002). It contains the relevant clauses of CISPR 16-3 without
technical changes.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A bilingual version of this publication may be issued at a later date.
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The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

e reconfirmed;

e withdrawn;

e replaced by a revised edition, or
e amended.

[T PPH- - | HEa-antas
\JIIUVVIIIH UULUTITTTITO.

Th st of Ll P N H '
e CAL U o puviivativ

Recdmmendation 46/1 — p/o CISPR. 11, 1990; Report 48 — p/o CISPR ; Report 59:
CIS/A(Sec)58 + CIS/A(Sec)58A, 1983.

#



https://iecnorm.com/api/?name=a28c3d75bd8c35101649f909198762f7

CISPR 16-4-3/TR © IEC:2003(E) -5-

INTRODUCTION
CISPR 16-1, CISPR 16-2, CISPR 16-3 and CISPR 16-4 have been reorganised into 14 parts,

to accommodate growth and easier maintenance. The new parts have also been renumbered.
See the list given below.

Old CISPR 16 publications New CISPR 16 publications

CISPR 16-1-1 Measuring apparatus

Radio disturbance CISPR 16-1-2 | Ancillary equipment — Conducted disturbances

and immunity

NN

CISPR 16.1.3 Ancillary equinment — Disturbance nower
CIFPR 16t T measuring I T
apparatus CISPR 16-1-4 | Ancillary equipment — Radimrbances
Antenna calibration test gitgs for 30 to
CISPR 16-1-5 1 000 MHz
CISPR 16-2-1 Conducted dlsturbgﬂce\i\aQJre}\{\s\ >
Methods of

CISPR 16-2-2 Measuremen{/ofw\kan%{) p er
CISPR 16-2-3 Radlategde\tLNQan(‘\\&su}Qme\te/
CISPR 16-2-4 Immunﬁ?\m\ewM >
CISPR 16-3 }Z(SPR tth\nMBorts\

CISPR 16-4-1 | UncErtiinties\istandargtised EMC tests

SPR 16,4%2 XV%re({]\‘t |ns\?>mentation uncertainty

of CISPR <
Stati |ca| consjderations in the
ISPR\{64:3 etermination 6f EMC compliance of mass-
i produced products

clEPR 16-4 | Uncertainty in EMC CISPR™M16-4:4 tatistics of complaints and a model for the
measurements c ation of limits

clBPR 16-2 | measurement of <
disturbances and
immunity

Reports and
CISPR 16-3 | recommendations

NNV

Mor¢ specific informatjon™ i ‘old’ - new’
CISHR 16-4-3 is i 2 i 0SS
REF ERENCES).

-1, while

heral
stics

radio
g and

e Part 4-3: Statistical considerations in the determination of EMC compliance of mass-
produced products,

o Part 4-4: Statistics of complaints and a model for the calculation of limits.
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TABLE RECAPITULATING CROSS-REFERENCES

First edition of CISPR 16-3 First edition of CISPR 16-4-3
Clauses, subclauses Clauses

1.1
1.2
1.3
2.3
2.2
2.4

D G WwDN -

@%
r
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SPECIFICATION FOR RADIO DISTURBANCE
AND IMMUNITY MEASURING APPARATUS AND METHODS -

Part 4-3: Uncertainties, statistics and limit modelling —

Statistical considerations in the determination
of EMC compliance of mass-produced products

1 Scope

This [part of CISPR 16 contains recommendations on statistics of disturbance
the sjgnificance of CISPR limits, and specific reports.

Over| the years, the CISPR prepared a number of recommendatiogs and.reports
significant technical merit but were not generally available. R 3
were|for some time published in CISPR 7 and 8.

At itd meeting in Campinas, Brazil, in 1988, subcom
of the first edition of part 3 and to publish the repdrts for postexity by

CISHR 16-4-3.

2 Nprmative references

For dated references, only
of th¢ referenced documen

CISHAR 16-1:2003(all\parts
appajatus and

CISHR 16-2:200
appajatus and m

:2Q03,¢ A for radio disturbance and immunity measuring apparatus
method$< Pa K bechnical reports

and [methods — Part 4-1: Uncertainties, statistics and limit modelling — Uncertainti
standardized EMC tests

have
tions

tents
rts a
ed to

Hition

uring

uring

and

yatus
PS in

CISPR 16-4-2:2003, Specification for radio disturbance and immunity measuring appa
and methods — Part 4-2: Uncertainties, statistics and limit modelling — Measure
instrumentation uncertainties

CISPR 16-4-4:2003, Specification for radio disturbance and immunity measuring appa

ratus
ment

ratus

and methods — Part 4-4: Uncertainties, statistics and limit modelling — Statistics of complaints

and a model for the calculation of limits

3 Definitions

For the purpose of this part of CISPR 16, the definitions of CISPR 16-1 and IEV 60050(161)

as well as the following definitions apply.
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3.1
bandwidth (B,,)

width of the overall selectivity curve of the receiver between two points at a stated
attenuation, below the midband response. The bandwidth is represented by the symbol B,

where n is the stated attenuation in decibels

3.2

impulse bandwidth (Bimp)

B = A [(2G 1S)
mp Tmax T < (o] 7

wherg

A(t),lax is the peak of the envelope at the IF output of the receiver,# se ar¢a IS
applied at the receiver input;

o is the gain of the circuit at the centre frequency.

Spedifically, for two critically coupled tuned transformers,

wher

3.3
impu
the v

NOTE
impulg
is cali

hgular
nce D

time jneeded_aftentheNnstanta stage

NOTE| This time” constant is determined as follows. A sine-wave signal of constant amplitude and haying a
frequgncy équal to the mid-band frequency of the i.f. amplifier is applied to the input of the stage immedliately
precedling, the detector. The indication, D, of an instrument having no inertia (for example, a cathofle-ray
oscilldscope) connected to a terminal in the d.c. amplifier circuit so as not to affect the behaviour of the detegtor, is
noted. The level of the signal is chosen such that the response of the stages concerned remains within the linear
operating range. A sine-wave signal of this level, applied for a limited time only and having a wave train of
rectangular envelope is gated such that the deflection registered is 0,63D. The duration of this signal is equal to
the charge time of the detector.

3.5
electrical discharge time constant (Tp)

time needed after the instantaneous removal of a constant sine-wave voltage applied to the
stage immediately preceding the input of the detector for the output of the detector to fall to
37 % of its initial value

NOTE The method of measurement is analogous to that for the charge time constant, but instead of a signal
being applied for a limited time, the signal is interrupted for a definite time. The time taken for the deflection to fall
to 0,37D is the discharge time constant of the detector.
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3.6
mechanical time constant (T, of a critically damped indicating instrument

TM = TL /| 2xw
where T, is the period of free oscillation of the instrument with all damping removed.

NOTE 1 For a critically damped instrument, the equation of motion of the system may be written as

T2(d%a 1 dt?) + 2Ty (der / dt) + & = ki

o is the deflection;

i is the current through the instrument;
k is p constant.

It can|be deduced from this relation that this time constant is also equal to the dk
constgnt amplitude) that produces a deflection equal to 35 % of the steady d
currer|t having the same amplitude as that of the rectangular pulse.

se (of
nuous

NOTE|2 The methods of measurement and adjustment are deduced frg

a) The period of free oscillation having been adjusted to 2nT,,, dampi

b) Wjhen the period of oscillation cannot be measured, the damping- j iti h that

the overswing is not greater than 5 % and the moment of inertja\of the movem i that aqy =0,35 o f ..

3.7
over|oad factor
ratio|of the level that corresponds to
group of circuits) to the level that
instryiment.

inear function of a circuit [(or a
-scale deflection of the indidating

The does
not d ction
of the

adio-
d the
$ and

nains
ector

sum of Va and Vb i.e. (Va+ Vb)/2

3.10

unsymmetric voltage

amplitude of the vector voltage, Va or Vb defined in 3.8 and 3.9. This is the voltage measured
by the use of an artificial mains V-network

3.1

CISPR indicating range

range specified by the manufacturer which gives the maximum and the minimum meter
indications within which the receiver meets the requirements of this part of CISPR 16
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4 Recommendation 46/2: Significance of a CISPR limit

(This

recommendation replaces Recommendation 46/1, contained in CISPR 7B).

This recommendation deals with statistical considerations in the determination of EMC
compliance of mass-produced products.

The CISPR,

CONBSIDERING

a) that the abatement of interference aims that the majority of the applia o be approved
shall not cause interference;

b) that the CISPR limits should be suitable for the purpose mass-
produced appliances as well as approval of single-produced 2

c) that to ensure compliance of mass-produced appliances w stical
techniques have to be applied;

d) that it is important for international trade that the limmits s he lterpréted in the $ame
way in every country;

e) that the National Committees of the IEC which hould
seek to secure the agreement of the

RECPDMMENDS

that the following interpretation of CI g for

comy

liance of mass-produge

subsequent\esis from time to time on items are taken at random from the produ
are-necessary especially in 3.2 above;

in(the case of controversy involving the possible withdrawal of a type appj

ation
also

stical

with

ction

oval,

5.1

withdrawalstattbeconsideredomnty after testsomam adequate sampteimaccor
with 3.1 above;

ance

that statistically assessed compliance with limits shall be made according to one of

the two tests described below or to some other test which ensures compliance wit
requirements of clause 2;

h the

test based on the non-central t-distribution. This test should be performed on sample of

not less than five items of the type, but if in exceptional circumstances five items ar

e not

available, then a sample of three shall be used. Compliance is judged from the following

relationship:

Xn, + kS, <L

where

X, = arithmetic mean value of the levels of n items in the sample;
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S2 = Z(X—)_(n )2/(n—1);

x = level of individual item;

k = the factor derived from tables of the non-central t-distribution with 80 % confid

that 80 % of the type is below the limit; the value of k depends on the sample s
and is stated below:

L = the permissible limit

5.2

5.3

6

6.1

the quantities x, x,,, S,, and L are expressed logarithmically (dB(uV), dB(uV/m) or dB(

ence
ize n

pW);

2 4 I3 o = Qo P2y
n J = J \°J L4 O J

k 2,04 1,69 1,52 1,42 1,35 1,30 1,27 1,24 m 1,20

appliances with an mterference level above the permissi

sample of size n;
n 7 14 20 26<\\\

should the test on the sample result in ngy @wnh he requirements in §
S mbined with those fror
first sample and compliance check o t mple.

mmunity tests

In the assessment of the ifh i iances and equipment in large-scale produ
cons|deration s i ification of the statistical method to be used i
CISHR sampling me. s have been standardized: one using the bin
distripution and the ¢ e R éntral t-distribution.

The pinomial disthbuti is essentially sampling by attributes. Hence, this m

shoukd be used imani ' ost in which the immunity level cannot be determined, wi
resul iti NOS 8| y i

immynit§Jimitg i.e. oxly a pass or fail test at a specified immunity level is possible.

The non-central
is sujtablesfor an i

unity test in which the immunity level or the level of a signal tha

le of
er of
in a

.1 or
h the

ction,
h the
bmial

thod
the

ith the

distribution method is essentially sampling by variables. Hence, this m¢thod

is a

meagureof the degradation of operation, can be determined. The latter level shall be
exprgssed in logarithmic units before applying the non-central f-distribution method. al

6.2

Application guidelines

Subclause 6.1 only gives conditions related to the choice of statistical test method to be used
in the assessment of the immunity of appliances and equipment in large-scale production
after it has been decided by the relevant Product Committee that a statistical evaluation is
needed. A Product Committee may also decide that a type-test alone is adequate.

In the formulation of 6.1,

immunity limit and degradation, which read

use has been made of the IEC definitions of immunity level,

the immunity level is the maximum level of a given electromagnetic disturbance, incident
in a specified way on a particular device, equipment or system, at which no degradation of

operation occurs;
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— the immunity limit is the minimum required immunity level;

— degradation is an undesired departure in the operational performance of any device,
equipment or system from its intended performance.

6.2.1 Sampling by attributes

When testing the immunity of an equipment under test (EUT), the combination of type of
disturbance signal and type of susceptible part in the EUT might result in damage to the EUT
if the immunity level is exceeded. In such a case, only an immunity test on Pass/Fail or
(Go/No Go) basis will be possible, i.e. a test which verifies only whether the EUT complies or
does[motTtompty with the tmmumnity fimit_Consequentty, onty two testresultsare possibig: the
EUT [passes or the EUT fails. The properties "pass" and "fail" are attributesof\the EUT,Sp the
methjod based on the binomial distribution has to be used.

An immunity test on a Pass/Fail basis is not necessarily associateqd wi the EUT.
If theg test is to be carried out with a fixed-level electromagnetjs. di - 1y algo be
poss|ble to use only the Pass/Fail criterion. Also in this case the sa ing- m d on
the binomial distribution has to be used.

An ekample of an immunity test on Pass/Fail basis ip ty of damaginp the
EUT|is the testing of telecommunication equipment for i y bransients causdd by
lightning. An example of such a test in vje disturbance ig the
electfoacoustic discharge test on (digita &

6.2.2 Sampling by variables

If thg EUT and the chosen immunity te vt ination of the immunity level gr the
level| of a signal that is/a weaglre.o th ggradation of operation, these levels w|ll be
variaples and, hence, a P ittee-may tlecide to opt for sampling by variablgs. In
that ¢ase, the sampling wmeth aon-central t-distribution has to be used.

Note|the above i 1 i a Product Committee can always decide tp opt
for altest on a Pass/Fail basis. l.additiory, note that if the EUT is sufficiently immune, it night
not be possible t\d ine evels mentioned. This does not exclude, however, the
poss|bility of sa Such a situation is completely comparable | with

the sjtuation ir n test when the emission level is lower than the noise level gf the
CISH

very
and
need

rat-which—is e s i ble for
sampling by variables: for example the demodulated S|gnal when testmg several samples of
EUT, say an audio equipment, for their immunity to amplitude-modulated RF signals of
constant level and frequency. The level of the demodulated signal is then a measure of the
degradation of the EUT. Another example is the bit-error rate when performing immunity tests
on digital communication equipment.


https://iecnorm.com/api/?name=a28c3d75bd8c35101649f909198762f7

CISPR 16-4-3/TR © IEC:2003(E) - 13-
5 Report 48: Statistical considerations in the determination of limits
of radio interference

(Identical with the text taken from CISPR 8B).

5.1 Introduction

Compliance of mass-produced appliances with radio interference limits should be based on
the application of statistical techniques that have to ensure the consumer with an 80 %

degree of confidence that 80 % of the appliances of a type being investigated are below the
speclfied radio interference limit. This so-called 80 %/80 % rule protects/the>consumer|from
applipnces with too high a radio interference level, but it says hardhy| an th| g)'about the
probability that a batch of appliances from which the sample has bee ccepted.
This [acceptance probability is very important to the manufacturerK The khows
only [that if 20 % of the items of the batch are above the relevant \imj gepfance
probability is 20 % and knowledge is necessary about the ccepfance
probability on the sample size and the fraction items of the/k vant
limit.| The curves representing the acceptance probability Y limit
and fhe sample size as a parameter, are called the ) i . Tlhese
curvgs can be calculated using either the non-centrdl {-distribution s) or
the binomial distribution (sampling by attributes).
The Poisson distribution cannot be uSed 5i jahces above the limit should
be very small (<1 %) and the sample si ' ihg of
batches, it is also possible to ensure chart
techni — for
exan
5.2
The {
and degree of confidence, that 80 % of the appliances produced
on a .
Meaning o
X =| mean-value of-the interference level of the sample with size n of the appliances {o be
tested; X is known:

S =lLectandard daviatinn of tha intarfaranca laval af tha camnla with ciza n af tha Aannli nces
n Statoat eV ratroH— o e Hterretrence—tevyer—o+—e—Saht VWtH—St H—O—tHe—apPpPH

to be tested; S,, is known;

Z(Xi -xf

_ 1 n
X =— > X S, =
n z ! n n-1
i=1
k = constant to be determined in such a way that the above-stated rule is satisfied;
L = the permissible radio interference limit; L is an upper limit.

5.2.1 Determination of the constant k

It is assumed that the production being investigated has a normal distribution with the
following parameters:
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4= mean value of the radio interference level of all appliances; x is unknown;

o= standard deviation of the radio interference level of all appliances; o is unknown.

Assume: p fraction that is above the limit L (fraction defective) and (1 — p) fraction of the lot
below the specified limit L.

Define a constant Kp:

in whlich f(y) = L
27

Kp can be determined from appropriate tables of the ngrma

Fraction defective p

02f175

From the definition of KID as well as the figure drawn above it follows that:

L=u+Kyo K, >0

since L is an upper limit.

According to the CISPR, p = 0,2, then Kp = 0,84. The test instruction can now be read as
follows:

pX +KkSy 2 L/L = u+Kyo)=1-a
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— 15—

The probability « of a batch with a fraction defective p being accepted gives the consumer's

risk.

For CISPR, 2=0,2(1-a=0,8 - 80 %) and K, = 0,84.

To determine the constant k, the expression should be rewritten as follows:

X +KSy > LIL = u+Kyo)=1-a

By d

pfinition:

T

X-u L-u o _ kS,
o/n  o/n  o/Jn
_>_<—ﬂ+ L—p
o/Jn _o/dn <k'n
S, /o

L:,u—i-KPO']

L

f the

[n
_Kvn_1J:1—a

This probability function has been tabulated in [1] and [2]. Some figures are given below.

With ¢=0,2, p=0,1(1 - a=80 %, 1 —p =280 %), the following values for k will be obtained

for different sample sizes:

4

5

10

11

12

1,68

1,51

1,42

1,35

1,30

1,27

1,24

1,21

1,20
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5.2.2 Determination of the sample size n

The producer wants to know the probability of the appliances being accepted and has to
know:

p(X+kSy <LIL=pu+Kyo)

By definition, this expression is equal to f(p), the acceptance probability. The probability
1 — B(p) of a batch with a fraction defective p being rejected gives the producer’s risk.

This can be rewritten as follows:

th.c. n _
p{\/n_1 zk,/n_J—ﬂ(p)

For g lot with the same fraction defective p as in clause 1, S(p) & eV = 0,2
(CISPR values) f(0,2) is 0,2. From the producer's point oKviews d by
improving the production (a smaller percentage of defe N ' the
defegtive fraction.

Gengrally the manufacturer needs an accepts abilj hygh as 95 %. The function
reprgsenting the dependence of the & i the fraction defective p is
callefl the operating characteristic if ths power curve of the test] The
mathematical representation for the O.

for fixed n.

In Grlaph 1, a few g are.§ brder
to ern tapice ili ), the percentage of defectives will incqease
with .S ) Curve
incre nces
to be

5.2.3

A bajch ofSappliances has to be checked according to the 80 %/80 % rule with a samplg size
n = ¢, we-have k = 1,42. The consumer has an 80 % degree of confidence that 80 % qf the
batch_lies below the limit.

The acceptance probability g(p) is 20 % at p = 0,2 (80 % below the limit). To obtain a greater
acceptance probability, the percentage defective p should be decreased. At p = 0,035 (96,5 %
below the limit), the acceptance probability is 80 %. From each 10 samples consisting of six
units taken from lots with p = 0,035, eight samples will on average yield a positive result. At
p = 0,009 (99,1 % below the limit), the acceptance probability is 95 %. In the latter case, the
manufacturer has to apply a ¢ and o which fulfil the expression 4+ 2,4 o< L.
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5.3 Tests based on the binomial distribution (sampling by attributes)

The number of defective units ¢ that occur in a sample of size n has to ensure with an 80 %
degree of confidence that 80 % of the appliances produced on a large scale are below a
specified radio interference limit L. An item has to be considered defective as soon as its
radio interference level is above the specified value L.

5.3.1 Determination of constant ¢

The occurrence of defective units by sampling a batch of appliances should satisfy the
requirement that the occurrences are statistically independent and not more than one
occufrence takes place at the same moment.

The binomial distribution is characterized by the fraction defective p of
being tested and the sample size n.

nces

The probability that a sample of size n has exactly ¢ defective it

p (x £ c¢) represents the dis

The probability thgka sa
the batch of ap r@-

s more than ¢ defective items should be (1 4 «) if
aximum allowed fraction defective, hence:

p’<cip)=Y [%]pxﬂ -p)"* =«
x=0

According to\the € requirements: a = 0,2 and p = 0,2. The corresponding ¢ and n values
are givep-in the left-hand table. The right-hand table represents the values for ¢ a+nd n

if « F<€,05 and p = 0,2. ¢ represents the allowed number of defective items and n the
samplessize

c n c n

0 7 0 13

1 14 1 22

2 20 2 29

3 26 3 36

4 32 4 43

5 38 5 50
for a consumer's risk for a consumer's risk

of 20 % of 5%

To have an 80 % degree of confidence that 80 % of the appliances are below the limit ¢ and n
should correspond with the values listed in the left-hand table.
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Determination of sample size n

Analogue to 5.2.2, the acceptance probability follows from:

p(x < c/p)= p(p)

If p = 0,2 then £(0,2) = a« = 0,2. The probability 1 — 3(0,2) of the batch of appliances being
rejected is 0,8.

The operating characteristic curve is given by

Curves have been drawn in graph 2.

5.3.3

C

B(p) = Z(%j p*(1-pl

x=0

Control charts

The |use of control charts (3) provides informatio yee of the prodyction
process on the values to be statistically controll indie deviations from the
origiIaI values. In this way, an insight can be ga formance of the prodyction
process.

Gengrally the sample average good
estimation of the quality characteristics G ces, a
suffigient number of sa ensure conformity of X and S, wijt the
required mean value ux and i . The confidence intervals for various
fractijons of the productio ) i ese values.

Contfol chart te@ applied in such a way that the consumer ha$ the
required 80 % confide production is below the permissible limit, whegreas

at th¢

5.4
(1]

(2]

(3]

Statistics and Experimental Design I, pp 298-348, Johnson, N.L., and Leone,

hford

F.C.,

Witeyand-Sons, New York, 1964-
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6 Report 59: An analytical assessment of statistical parameters
of radio disturbance in the case of an incompletely defined sample

CISPR Recommendation 46/2 specifies the requirements for the statistical assessme

nt of

series-produced equipment. The assessment is based on the non-central t-distribution and it

requires that the actual levels of the radio disturbance generated by each equipment

in a

sample is measured. The assessment of acceptability is then made during the mean and the

standard deviation of the radio disturbance levels measured.

In a number of cases, it may not be possible to measure the levels of radio disturbance

generated by all the units of the equipment in the sample because of insufficient sensitiVlity of
the testing apparatus used. In such cases the available distribution of the Vv radio
disturbance levels (expressed in decibels) is truncated from below, and
incomplete determination of the distribution.
Figule 1 shows the probability density function () of ; radio
disturbance values truncated from below.
Figule 2 shows the function @(y, ), which is an alter, cated
distripution.
This |report presents the analytical and
standard deviation of radio disturbante valyes N the
basig of the known parameters of truncate
Assume that for the determination of\the radio
disturbance values one ta . the parent population which is a ngrmal
distripution N(ux;c). _ ] a radio disturbance level X < X|, where
X\ is[the limit of sensi L ing apparatus, this limit being the point of truncation.
Hende, in a sa blues
which are great s be
meagured. It is possi nents
from[truncated distrib ment
of th¢ degre
The pvers 5 are
an estimatio and S
are determined fror the expressions:
_ S
rvillitvilE y
Sy 1/2 (1)
1-@ 1-
(70) ( O)+7/o i
o(ro) \ olro)
S
S = ! (2)

where
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70 = (X — w)l o is a specified truncation point;

@(yp) is a value of the normal distribution function

X2

y
D(y) = ! Ie 2 dx

@(7)

V2n

is a value of a probability density function of a normal distribution

oy

The
form

in the

(3)
(4)
The mathematical expec the
parent population of pguip the
parameters of an ipco
a) the radio di&@ p are
measured;
b) the degree of tunka
c) the vg of a
func
d) from the tables of\a probability density function of normal distribution the values of (¢(y;)
are found
e) the{wvalues of the statistical parameters of the truncated distribution of meagured
disfurbance prndlmnd hy the articles of a Qampln of the size n — ne-are determined!from

formulae (3) and (4);

f) the values of the statistical parameters of the complete distribution of disturbance levels
from the sample of equipment of size n are determined from formulae (1) and (2).

NOTE

An example calculation is given in the appendix.

The confidence interval of the parameter X with the confidence 1 — « is determined by the
expression:

)_(—UF,SW/M < py < )_(-FUPS,‘/M
n n
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where
Uy = U17£is a quartile of distribution N(0.1);
2
Hy (7/0) is a function of truncation degree determined from table 1.

Table 1 (relative to Recommendation 46/2)

%o -3,0 -2,5 -2,1 -2,0 -1,9 -1,8 -1,7 -1,6 -1,5 -1,4

u(7p) 1,000 1,001 1,002 1,003 1,004 1,005 1,006 1,009 1,011 1,015

"

u(73) 1,019 1,025 1,032 1,042 1,054 1,069 1,089 1/1\64 },\Q7 1,189

%o 03 | -02 | -01 0 0,1 0,2 0.3 ’\\0\m4 05 0.6

mid) | 1243 | 1312 | 1401 | 1517 | 1667 | 1863 | 2,48 2\&53\\2\{5}3\/ 4473

% 0,7 0,8 0,9 1,0 1,1 1,2 \\3 \\\1,4\ % 1,6
ui) | 4241 | 5261 | 6623 | 8448 | 1090 | 14,225 18 \MQ 33,34 | 44,99

% 1,7 1,8 1,9 2,0 / ~ >

mr) | 6113 | 8364 | 1152 | 1597 e \)/

&
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A 2(nn)

W

}/:
e
6 IEC  780}2000

nction ¢(y;7¢)

/
@ (1)

IEC 781/2000

Figure 2 — The truncated distribution function @(y;y,)
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