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PREFACE

In response to a general need voiced by students and teachers alike, we have developed a self-
contained, job-oriented instructional package on Descriptive Statistics for the Health: Professions.
This is not meant to bz an exhaustive treatment of statistics in general; it is limited, first, to
descriptive statistics and, second, to those concepts and techniques most needed by health pro-
fessionals working routinely with the basic statistical data. This attempt at job relatedness is
also reflected in the post-instructional aims—we want the student to be able to put statistics to
practical use, not converse in highly theoretical terms.

Because we have sought operational relevancy and technical simplicity, two cautions are in
order: )

(1) We have used health data in our examples in order to put the health professional in
Familiar surroundings. Howuver, in our eagerness to keep the necessary basic math
simple and the text urnencumtered, we may have in places stretched the plausibility
of ce—ain health phenomena. Therefore, please don’t take offense but rather remem-
ber that the health data is not intended to be authentic, only familiar.

(2) Also, in keeping with our simple, practical approach, highly complicated, technical
concepts, definitions, and techniques have been avoided. Whenever this approach has
conflicted with technical completeness, we have decided in favor of simplicity and
practicality if technical accuracy is not violated. (Therefore, professional statisticians,
please take note and do not hold your fellow professionals—our consulting statis-
ticians—responsible for any instructional liberties.)

Descriptive Statistics for the Health Professions is concerned with only those siatistics that are
generally classified as descriptive statistics: '

(1) tables

(2) graphs

(3) descriptive ratios

(4) measur~s of central tendency

(S) measures of dispersion

The present bocklet is 4 programmed self-instructional guide for the computation of the arith-
metic mean. This Guide should be used as a supplement to the lesson “Measures of Central
Tendency” and on those occasions when there is an actual need to compute a mean. The Guide

will be a quick and easy reference which will provide step-by-step directicns for computing the ’

mean in most situations. Such ‘a guide was developed decause we have recegnized: v
(1) that statistics is used by many public health professionals on such an occasional basis

that details of cqmputhtion' are easily forgotten or made vague through disuse, and .

“(2) that many stgatistics textbooks are too general or complex in siatistical technique and
not specific enough in application to public health.

We feel strongly that this: Guide, when properly used, should significantly reduce training time
and cost, reduce the public health professional’s aversion to using statistics, and increase the
effectiveness with which statistics are applied. . '

op)
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HOW TO USE THIS GUIDE

Although this booklet may be used as a study tool in a formal training setting, it has

been designed for use as a guide when you are actually confronted with the need to
compute and use the arithmetic mean.

Before using the Guide, be surs to refer to page ix, “When to Use the Arithmetic Mean,”
to make sure you are using the proper statistic.

7The Guide also provides a condensed, simpie reference on page xi, “Selecting the Correct
Computational Procedure,” for use when you are unsure of the particular computational
procedure to use and therefore cannot use the standard Contents page. .

Each computational procedure covers several pages. The gereral compritational PRO-
CEDURE is always given on the left-hand page (A) with an EXAMPLE given on the
right-hand page (B) which matches the general procedure step by step.

This Guide will prove effective if you follow the simple suggestions below:
(1) Use the information provided to select the proper computational procedure.

(2) Read a procedure step carcfully; study the example given for that step carefully;
then apply that step io the computation of your own statistic. :



WHEN TO USE THE ARITHMETIC MEAN

The arithmetic mean is cne of several measvres of central tendency. It is commonly
referred to as the mean or, less precisely, as the average. Like all measures of central
tendency, tke arithmetic mean is a single most typical value that may be used to represent

all the individual values in a particular distribution (group of persons, cases, Imeasures,
etc.).

“fhe arithmetic mean is one of the mmore mathematically useful measures of central
tendzncy. Because the value of every item or observation in the group is used in its

computation, we may say that in the physical sense, the mean is the balancing point of
a distribution of values.

However, if your group contains a few values which ave much smaller or much larger
than most of the walues, the mean will be biased unrealistically in their favor and may

grossly. misrepresent the typical value for the group. (In such instances you should
consider using the median or possibly the mode.)

To compute ihe arithmetic mean using this Guide you need only the complete list oxf

values for your group. The next page will tell you hcw to select the correct computational
procedure for your data. )

8
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SELECTING THE CORRECT COMPUTATIONAL

PROCEDURE

At this point it is assumed that the arithmetic mean is an appropriate statistic for you
to use aud that you have adequate data. (If you are not sure, ses page ix.) Now follow
the directions below for the correct procedure and its page number:

I. Are the values in your data discrete or contimtous . . .

® If discrete, this means that your values are indivisible units or counts, such as
a visit, a person, a pregnancy, an illness, an inspection, etc.—any of these either
happened or they didn’t. Go to II below.

¢ if continucus, this means that your values may be measured and stated as por-
tions or fractions. For exampie, height, weight, age, millimeters of blood pres-
sure, etc.—all of these can be stated in that forin {fractional or whole number)

which can be most accurately approximated (measured) and most convenicntly
used. Go to III below.

Estimate (or count) the number of values (counts, obscrvations, cases, etc.) in
your list of data . . .

@ If you estimate less than 50, go to page 1A.

® If you estimate 50 or more, go to I'V below.

Estimate {(or count) the number of values (counts, observations, cases, ete.) in
your list of data . . .

® If you estimate less than 50, go tc page 3A.

® If you estimate 50 or more, go to V below.

Subiract the smailest value in your list of data from the largest value . . .
® If the difference is less than 15, go to page SA.

® If the difference ic more than 14, go io page 10A.

Subtract the smallest value in your list 6f data from the largest value
(Note: Ignore any decimal points in your answer, e.g., treat 7.14 as if it were
714) . . . . _ .

0 If the difference is less than 15, go to page 16A.
" '® If the difference is. more than 14, go to VI below.

Are the values of your data rounded to the nearest unit or fraction of a unit . . .

® If so (and most values are), go to page 21A. ‘ ,
® If not (age at last birthday is the most common such *non-rounded” value), go
_to page 27A. ‘ o : ' ’ :

-
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Mean

FOR UNGROUPED, DISCRETE DATA — THE PROCEDURE
1. You should be using this procedure only . .
(a) if your data consists of less than 50 values (cases, obs;rvatxons, readmgs, etc.) -

SEE EXAMPLE . -

"

(b) if the values of your data are discrete, i.e., cannot exist as poruons or fractions.

SEE EXAMPLE -

T

2. The basic forrmula used for the computation of an arithmetic mean is:

= =X

X = g
For easy reference you may write this formula at the top of the paper on which you
are to do your computation. ‘

SEE EXAMPLE —————————— » >
T ’ (For basic definition of symbols)

FullTnsProvided o ERIC R A P




Arithmetic I
Mean

FOR UNGROUPED, DISCRETE DATA — AN EXAMPLE

1.

(a) The following is a list of the number of clinic visits made by each woman
admitted to prenatal service in Walker County who delivered during 1960:
2,5,1,3,2,4,5,7,3,6,1, 3,4,2,5, 4, 3, 6. [Note that there are only 18
values (observations) in the list of data.]

<@mRETURN TO THE NEXT STEP IN THE PROCEDURE

(b) In the above data the values are discrete because a visit is indivisible—a
woman either made a visit or she didn’t. Other types of discrete values are
births, deaths, fetal deaths, and inspections.

refers to the arithmetic mean.

refers to a single value.

refers to the sum of () all the values (X).
refers to the number of values.

Z X XN

GO TO NEXT PAGE

BRI A v et Provided by ERIC N T
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2 A Ungrouped,
Discrete Data

THE PROCEDURE (continued)

3.

CERIC

BRI A r1ext Provided by R .

Find the total for all the values of your data; substitute this total for the sum of
values—=X—in the formula.

SEE EXAMPLE - P

Count the number of values in your data and substltute this count for N in the
formula. :

SEE EXAMPLE - —

To complete the computation, perform the division function indicated by the form-
ula. Because the values in your data are discrete you may round off your answer
(quotient) to as many decimal places as desired.

SEE EXAMPLE -

“furn now to page 33A for a general guide to the use of the arithmetic mean you
have just computed.

THE END—l
ARITHMETIC MEAN FOR UNGROUPED, DISCRETE DATA




Ungrouped,
Discrete Data ZB
AN EXAMPLE (continued)

3. The sum of X, or total, for the values in our example [2, 3, 1, 3, 2, 4, 5,7, 3, 6,
1, 3,4, 2, 5, 4, 3, 6] is 66. That is, X = 66.

e T 3X __ 66
Therefore X =— N = N

4. In our example there are 18 values listed.

Evd =X 66
Therefore X =— N —1_8__
5. In our exaraple:
X = ?\I—X = % = 3.6666__ _ ____ (for as mrany places as we wish).

3.7 visits (We think or= place is enougli.)

6. Turn now to page 33B for an example of the use of an arithmetic mean.

. |mTHEEND] L
* | ARITHMETIC MEAN FOR UNGROUPED, DISCRETE DATA
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FOR UNGROUPED, CONTINUOUS DATA — THE PROCEDURE

1. You should be using this procedure only . . .
(a) if your data consists of less than 50 values (cases, observations, readings, etc.).

SEE EXAMPLE >

(b) if the values of vrrur Dizta are.ccmtinuous; i.e., can be m=asured in fractionz=l form
on a continuous: scalke.

SE= EXAMPLE >

2. The basic formula wsexd ior the camputation of an arithmetic mean is:

~.—-__2X
X =3

For easy reference ‘you may wnte this formula at the top of the paper on which you
. are to .do your computation. :

WSEE-EXAMPL_EY — DS - —
e ' (For basic definition of symbols)

O
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FOR UNGROUPED, CONTINUOUS DATA —THE EI' .APLE
1.

(a) The following is a list of weights (7o the -ne.~est tenth of a pound) of two-
year-old males attending well-child confer¢ :=s in Upton County during the
month of April, 1960: 30.2, 24.6, 28.7, 33.4, 2723, 22.2, 37.8, 31.9, 29.1, 21.1,
26.7, 32.3, 30.6, 28.5, 31.7, 32.4, 29.2, 30.3, 3: .7, 31.7, 28.6, 26.2, 30.2, 29.1.
[Note that there are only 24 values (weights) in the list of data.]

<«@WRETURN TO THE NEXT STEP IN THE PROCEDURE

(b) In the above data the values are continuous bzcause weight is measured on a
continuous scale. Weight is stated in that form (fractional or whole number)
which can be most accurately approximated (measured) and most conveniently
used. We have chosen to measure (and state) our values to the nesrest tenth

of a pound. Other types of continuous values are years of age, millimeters of
blood pressure, height, and length 6f gestation.

refers to the arithmetic mean.
refers to a single value.

refers to the sum of () all the values (X).
refers to the number of values. :

2 5 5 ¥

GO TO NEXT PAGE




4 A Ungrouped,

Continuous Data

THE PROCEDURE (continued)

3. Find the total for all the values of your data; substitute this total for the sum of
wvalues—=X—in the formuia.

SEE EXAMPLE — -

4. Count the number of values in your data and substitute the countfor N in the
‘formula.

SEE EXAMPLE >

5. To compliete the computation, perform the division function indicated by the formula.
Because the values in your data are continuous, you rnust round off your answer
(quotient) to no more than the same number of decimal places in the original values.
If desirable, your answer could be rounded to have fewar decimal places than the
original values. :

Y

'SEE EXAMPLE

6. Turn now to page 33A for a general guide to the use of the arithmetic mean you
have just computed

: . | THE BEND . ‘
. ARITHMETIC MEAN FOR UNGROUPED CONTINUOUS DATA




7 tinuous Data

Ungrouiped, | 4B

AN EXAMPLE (continued)

3. The sum of X, or total, for the values in our example [30.2, 24.6, —8.7, 33.4, 27.3,
22.2, 37.8, 31.9, 29.1, 21.1, 26.7, 32.3, 30.6, 28.5, 31.7, 5124, w252, 30.3, 33.7.
31.7, 28.6, 26.2, 30.2, 29.1] is 707.2. That is, X == 707.2.

X 7072

N N

Therefore X =

4. In our example there are 24 values listed.

= =X _ 707.2 __ 707.2k
Therefore X = g~ = N =52
5. In our exampie:
— =X 707.2
X=53g =24 — 29.46666_ - . _

— 29.5 1b. (We round off at lezst to the nearest
tenth of a pound because our criginal
values were stated to the nearest tenth;
‘or we could round to the nearest pound
if desired, that is, 29.46666.. - — - =
29 Ibs.) . '

' .6‘ Turn now to page 33B for an examﬁle of the use of an arithmetic mean.

ﬁHE END |
ARITHMETIC MEAN FOR UNGROUPED, CONTINUOUS DATA
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Mean

FOR GROUPED (SINGLE VALUE), DISCRETE DATA — THE PROCEDURE

1. You should be using this procedure only . . .
(a) if your data consists of 50 or more values (cases, observations, readings, etc.)

SEE EXAMPLE >

(b) if the values of your data are discrete, i.e., cannot exist as portions or fractions

SEE EXAMPLE >

Pone

(c) if the diﬁerence‘between the smallest value and the largest value is less than 15
(this means that the number of different values possible is not more than 15).

SEE EXAMPLE

formula to be used to compute the arithmetic mean is:

For easy reference ‘'you may write this formula at the top of the paper on whxch you

"are to do your computatlon

(For basic definition of symbols)

SEE EXAMPLE — -



Arithmetic
Mean

FOR GROUPED (SINGLE VALUE), DISCRETE DATA — AN EXAMPLE
1.

(a) The following is a list of the number of previous pregnancies for women
admitted to prenatal services in Jasper County during the calendar year 1960:
0’ 3’ 1’ 0’ 2’ 1’ 0’ O’ 2’ 1’ 0’ 5’ 1’ 0’ 1’ 2’ 4’ 0’ L’ O’ 1’ 1’ 3’ 5’ '0: 1’ 4" 9’ 2’ 3’ 0’
0,1,2,2,3,0,1,4,3,4,3,0, 1, 0,1,0,2,3,0,2,1,0, 4,3, 2,0, 1, 2, 2. [Note
that there are 60 values (observations) in the list of data.]

= RETURN TO THE NEXT STEP IN THE PROCEDURE

(b) In the above data the values are discrete because a pregnancy is indivisible—a

woman is either pregnant or she’s not. Other types of discrete values are births,
deaths, fetal deaths, cases, visits, and inspections.

(c) In our above list of data, the smallest value is O and the largest value is 9;
the difference between these values is 9. Therefore, only 10 different values
are possible in the list (9 — O -} 1 == 10); actually only 0, 1,2,3,4, 5, and 9
(seven values) occur and are repeated one or more times.

refers to the arithmetic: mean.

refers to. a ‘single value.

refers to the frequencies with which values occur.

‘réfers to the total number of values. '

refers to the sum of (3) all the frequencies (f)—Note: N == =f.

refers to the sum of (3) the frequency (f) times the single value (X) to
~which it . refers.. o o . :

RM 7, KX

GO TO NEXT PAGE

5B
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BAI Grouped (Single Valuve),

Discrete Data

THE PROCEDURE (continued)

3. For convenience in computation, prepare a worktable as follows:
(a) Though not always essential, a title that clearly describes the content is some-

(b)

(c)
(d)

©

times desired. If the tabie is to be used for general communication (published,
etc.) then it should contain the What (the group being studied), How (the char-
acteristics of the group being allowed to vary), Where (the area in which the

data was gathered), and When (the time period in which the data was gathered)
in tha! order. :

SEE EXAMPLE -

-

Draw two parailel lines (the head) about one inch apart directly below

the worktable title; then divide the head and the rest of the page into three
equal columns.

SEE EXAMPLE : b

In the head of the first column write the name of the value being considered
and the single value symbol “X.”

SEE EXAMPLE —

r

In the head of the second column write the name of that which reflects the fre-
quency with which a single value occurs; include the symbol “£.”

SEE EXAMPLE - — — -

In the head of the third coll.ir_rin write only the symbol “£X.”

SEE EXAMPLE




Grouped (Single Value), BB
Discrete Data

AN EXAMPLE (continued)

3. .
(a) We have decided to use a formal (publishable) title for our worktable below;

compare it with the original statement given in Step 1(a), page 5B

Iotice that the information is listed in order: What, How, Where, When.

(b) I-Iead,s
4

4

And

rd
rd

C’olumns

. WHAT

HOW

/,——\._/\A
WORKTABLE: Women Admitted to Prenatal Service, by Number

of Previous Pregnancies, Jasper County, 1960

HOW WRHERE WHEN

Number of Previous Number of Women

Pregnancies
X 3 19,4
h 1& A

r
(c) We have written in the name of the value being
considered and the single value symbol “X.”

(d) The number of women having a certain number of previous preg-

. nancies reflects - the - frequencies (f) ‘with whi
pregnancies) occur in our list of data.

ch values (previcus

(e) We have Iabele_cl the third‘t:olunm simply “fX.”

DR T
. R e
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7A Grouped (Single Velue),

Discrete Dafa

THE PROCEDURE (continued)

3. (Worktable construction continued)

In the X column startmg W1th the lowest value in your data, list consecutlvely
all .the po.s'szble single’ values up- ‘to, and mcludmg, your datas “highest value.
: Important wnte each possnble smgle value only once, . .

"SEE- EXAMPLE

[6)

Y

In the f column, for each smgle value hsted in the X column, write the number
of tlmes (frequency) that the smgle value occurs in your list of data.

(g)

SEE EXAMPLE — — >

(h) In the fX column, for each smgle value llsted wnte the products of the f
column tlmes the X column o . . : : .

SEEEXAMPLE -



Grouped (5ingle Value),
Oiscrete Data’

AN EXAMPLE (continued)

3.

(f) We have, hsted all the possiblé .s'iog]e Values oetWeen our

(Worktable construction continued)

1B

I

-lowest (0) and our hlghest (9) (Each value is listed
onlv once.) - ' o . R

* (g) - The number of women having a particular number of previous preg-

narncies is listed as th‘e'frequency with which that number of- previous -
pregnancies occurs, that is, 18 women had no prevxous pregnancy,
15 women had one prevxous pregnancy, etc.

WORKTABLE: Women Admitted io Prenatal Servi;’:e, by Number-
of Previous Pregnancies, Jasper County, 1960
Number of Previous Number of Women

Pregnancies
X f X
(1) 18. 0
1 15 15
2 11 , 22
3 8 24
4 5 20
5 2 10
6 e :
7 .
8 S
9__/'_\ . 1 R 14

(h) .-We have- miiltnphed each single value  (X) by its frequency (£) énd entered
the product in the . £X column, that is, 18 times O is. 0 15 tlmes 1.is 15; 11
tnnes 2 1s 22 etc : S v
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8 A Grouped (Single Value),
Discrete Data

THE PROCEDURE (continued)

3. (Worktable construction continuied)

(1) Draw. two parallel lmes (for totals) about 1/& lnch apart dlrectly below the last
smgle values listed. .

SEE'EXAM?LE —_

(]) ‘Between the pa.rallel Imes and beneath thc, laqt smgle value llsted m your
" X column, write “TOTAL.” :

SEE EXAMPLE —— -

(k). Add the frequencies listed in your f column and wrlte the total in the TOTAL s
.row; label the total “N.° . . .

'SEE EXAMPLE —~———— —

(1) -Add the products llsted m the fX column and enter the total in the TOTALs
L. TOW; Iabel the total “EfX »et

| SEE EXAMPLE e — i —




Grouped (Single Valve), 88
' Discrete Data

AN EXAMPLE (continued)

3. (Worktable construction continued)

o

WORKTABLE: Women Admitted to Prenatal Service, by Number
| of Previous Pregnancies, Jasper County, 1960
Number of Previous Number of Women
Pregnancies
X f ) - X
0o 18 . (o)
1 15 20 15
2 11 ' 22
-8 -8 24
4 5 B : 20
5 2 - : 10
.3
7.
8 » )
(D) Totals { | TOTAL N=60 o SfX—=100

A

. (j) We have labeled the totals row.

(k) We have added all our:individual’ frequencles (=f) and written the
. total with its appropriate symbol. - You could get the same number
(60) if you counted the number of values in our orlglnal list of -
. data’ (see Step 1a, page 5B). :

) We have added a]l the mdnvxdual products and wntten the total with -its
appropriate symbol




9 A Grouped (Single Value),
Discrete Data

THE PROCEDURE (continued)

4. Substitute the totals from your worktable into the computational formula for the

mean:
7w . =2fX
X=-x
SEE EXAMPLE >

5 ‘To complete the. computatmm, p=tform the division functlon 1nd1cated by the formula
" Because the values. in your duga are discrete, you may round oﬁ your answer
(quotlent) to as many decimal places as desu'ed

SEE EXAMPLE

© . 6. Turn now to page 33A for a general guide to the use of the arithmetic mean you
have just computed.

THE END »
ARITHMETIC MEAN FOR GROUPED (SINGLE VALUE), DISCRETE DATA




Grouped (Single Value), gB
Discrete Data
AN EXAMPLE (continued)
4.
1

WORKTABLE: Women Admitted to Prenatal Service, by Number
of Previous Pregnancies, Jasper County, 1960

Number of Previous Number of Women
Pregnancies :
X f : 4 X
(4] : 18 . , (4]

. 1 I I 15 i I I S
» T | 9 i

| TOTAL N=60 =fX =100
— 1 —
B 100
'y

5. In our exémple;

X = =X __ 100 __ 4 .6666. .- - - (vfor as many places as we wish)

N - 60 v
== 1.7 pregnancies (We think one place is enough.)

6. Turn now to page 33B for an example of the use of an arithmetic mean.

[ e END|

ARITHMETIC MEAN FOR GROUPED (SING

LE VALUE), DISCRETE DATA
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" -

FOR GROUPED (iNTERW‘AL), DISCRETE DATA — THE PROCEDURE

1.

2.

You should be using this procedure only . . .
(a) if your data cronsiists of 50 or more values (cases, observatioms- readings, etc.).

- SEE EXAMPLE - -

(b) if the values of your data are discrete; i.e., cannot exist as portitons or fractions.
' . SEE EXAMPLE — : -

(c) if the difference: between the smallest value and the largest vahrsis more than 14

(thlS means that- the number of dlﬁ'erent values possible is max=z than 15).

- SEE EXAMPLE ‘ -

The formula to be used to compute the arlthmetlc mean is:

X — 2X

N

For easy reference you may write this formula at the top of the paper on whlch you.

are to do your computatlon

SEE EXAMPLE ——— ’ -—
~ (For basic definition of symbols)

o S
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FOR GROUPED (INTERVAL), DISCRETE DATA -- AN EXAMPLE

1.

(a) The following is a list of the attendance {number of children’;  at each well-
child clinic held in Jones County during ttie fiscal year ending Jume 30, 1960:
14, 16, 18, 20, 17, 19, 21, 24, 22, 27,25, 28, 26, 33, 24, 4-. 34, 39, 42,
37, 34, 36. 48, 35, 38, 32, 39, 44, 36, 34, 37, 32, 31, 33, 34, ‘32, 33, 31,
32, 30, 28, 27, 26, 29, 23, 19, 24, 20, 22, 21, 2qQ, 15, 18, L5 15, 11, 13,
11, 12, 11. [Note that there are 60 values (observations) in thz list of data.]

'¢RETURN TO THE NEXT STEP IN THE PROCEDURE.

(b) In the above data the values are discrete because an attendance rat ‘the clinic is
indivisible—a child either attended or he didn’t. Other types. ofaliscrete values
are births, deaths, fetal deaths, cases, Visits, inspections, and mregmancies.

(¢) In our above list of data, the smallest walue is 11 and the lzanmest value is
48; the difference between these values is 37. Therefore, mmme than’ 15

different values are possible in the list; actually 38 different vainees: are possible
(48 — 11 -+ 1 = 38). ' .

2. X refers to the arithmetic mean.
X refers to a single value (in the present case it will be an interval midpoint).
_ f refers. to the frequencies with which values occur.
- N refers to the total number of values. :
. . Sf refers to- the -sum of (3) all the frequencies (f)—Note: N = =f.
=X

refers to the sum of (3) the frequencies (f) times the single value X)
to which it refe.s: :

GO TO NEXT PAGE




11 Af Grouped (Interval), .
Discrete Data

THE PROCEDURE (continued)

3. For convenience in computation, prepare a worktable as follows:

(a) Though not always essential, a title that clearly describes the content is some~
times desired. If the table is to be used for general communication (published,
etc.) then it should contain the What (the group being studied), How (the char-
acteristics of the group being allowed to vary), Where (the area in which the

data was gathered), and When (the time period in which the data was gathered)
in that order. ’

SEE EXAMPLE . >

(b) Draw two parallel lines (the head) about one inch apart directly below the

worktable title; then divide the head and the rest of the page into four equal
columns. : '

SEE EXAMPLE ‘ —

(c) In the head of the first column write the ‘name of t_he value being considered.

SEE EXAMPLE : -

(d) In the head of the second columnbwrite the name of that which reficcts the fre-
quencies with which values occur; include the symbol “f.”

SEE EXAMPLE —

(e) In the head of ‘the third column, write the word “Midpoint” and the single

value symbol “X,” which in this case will be represented by the interval mid-
point.

SEE EXAMPLE -

(f) In the head of the fourth column write only the symbol “fX.”
SEE EXAMPLE >

o

(‘ﬂi

£ _
w?” . ,“‘_:‘4'..
SR



Discrete Data

Grouped (Interval), ‘

AN EXAMPLE (continued)

3.

(a) We have decided to use a formal (publishable) title for our worktable below;

compare it with the original statement given in Step 1(a), page 10B. .

that the information is listed in order: What, How, Where, When

. . Notice

11B

WHAT

/“‘W\
WORKTABLE: Distribution of Well-Child Clinics,
Children Attending, Jones County, Year Ending June 30, 1960

HOW

——. i —

by Number of

HOW WHERE WHEN
) Num%er of Number of
Children, Clinics Midpoint
(b) Heads p ¥ £

4

V4 N
F-
,and

Id
C’olumus

— T

(ci We have \ﬁtitten in the name of the value
being considered. ' )

'(d) The number of . clinics fxaving ‘a certain’ pumber -of

children attending reflects the frequency (£) with which
_values (attendance number) occur in our list of data.

(e) \Ve’ have labeled the third column “Midpoint” and included the sym-

bol “X.” !

(f) We have labeled the fourth column simply “£X.”

w81

P
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]2 A Grouped"(lnferval),

Discrete Data

THE PROCEDURE (continued)

3. (Worktable construction continued)

(g) List your values in the first column of the worktable so that you will have
from 7 -15 intervals. To determine interval size subtract your lowest value
-from the highest, divide by 10, and round off to the nearest. whole number.
Your smallest value should be included in your first interval as either the lower
limit of the interval or as some value within the mterval' your largest value

~ should be included in the last interval.

[INOTE: Some latitude is al]owed in deciding the actual interval size. The above
computational method gives you an approximate interval size that can be used.
However, you may increase or decrease the actual interval size as long as you
do not exceed the 7 - 15 limit on the number- of intervals. This fiexibility per-
-mlts you to select an mterval size that is more readable (e.g., 5) for tables that
are to be published. IMPORTANT: This practice should not be abused—
computatnonally, it is best to have the sma.llest possxble mterval sr.zc;] ‘

SEE EXAMPLE — : —— >

4182



Grouped (Inferval), IZB

Discreie Data

AN EXAMPLE (continued)

3. (Worktable construction continued)

WORKTABLE: Distribution of Well-Child Clinics, by Number of
Children Attending, Jones County, Year Ending June 30, 1960
Number of Number of
Children Clinics Midpoint
f X 12,8
10-14
15-19
20 - 24
25 - 29
30-34
35 -39
40 - 44

: (5 The smallest value in our data is 11 children; the largest is 48 children; there-
fore (48 — 1 1) = 10 = 3.7 or 4 children is the computed interval size. How-
ever, we decided to increase the actual interval size to 5 children since it would
make the table more readable and still produce at least 7 intervals (and less
than 16). Again for readability, we decided to make the lower limit of the
first interval 10 children. To actually determine the interval, the value 10 was
listed to the left in the first column; then the interval size “5” was successively
added until the interval was produced that would include our largest value 48

_ children. Once the lower limit of each interval was written, we wrote in the
upper limits. ‘ ' ‘

[NOTE: To make our table more appropriate computationally, we would have
used the 4 unit interval size as follows: :

11-14
15-18
19-22
23 -26
27-36 \ . o
i 31-34 f- 10 intervals . . Notice :that we. would still have had less than the
35-38 -\ o " maximum (15) number of intervals recommended.]
.. .39-42 % = : . ‘ o '
vrazade foo

Coarisol )




Grouped (Interval),
13A | picercte Dot

THE PROCEDURE (continued)

3. (Worktable construction continued)

(h) In the f column, for each 1nterval llsted in the ﬁrst column write the number
_of - values.-in' ‘'your data _that fall w1thm the 1nterval thls will- give you your '
mterval frequency - : L :

SEE ‘EXAMPLE — .' —_—

(i) In the X column entef the midpoint of each interval; this single valueé (mid-
point) is found by adding the lower limit and upper limit of each stated interval -
and d1v1d1ng the sum by 2. :

'SEE EXAMPLE ———— ‘ o

- (j) In the fX column, for each. mldpomt value llsted enter the products of the f
column times the X column.

SEE EXAMPLE ———— e




Grouped (Interval),
Discrete Data 13B

AN EXAMPLE (continued)

3. (Worktable construction continued)

WORKTABLE: Distribution of Well-Child Clinics, by Number of
Children Attending, Jones County, Year Ending Jung 30, 1960
NMumber of Number of
Children Clinics Midpoint
f X X
10-14 6 12 72
15-19 ' 9 17 153
20 -24 11 22 242
25 -29 8 27 216
30-34 14 32 448
) 1
35-39 8 37 296
40 - 44 3 42 126
45 - 49 1 47 47
— i - _‘
-~ —r 1

(h) The number of clmlcs whose Attendance count falls

. within each mterval is written. bevlde that interval in the

f column. That is, 6 clinics had between. 10-14 chil-

dren attend durmg the year, 9 clinics had 15- 19 chnldren
~attend etc. :

(i) To find the midpoint of each interval we addcd the lower limit and
upper limit of each stated interval and divided by 2. That is,

io__;_l_4_ =',‘»;12; 15—_1_2_2 = 17; etc

(j) We have multiplied each single value X (midpoint) by its interval frequency and

entered the products in the fX :clumn. That is, 12 times 6 is 72; 17 times 9

'i5153; etc.

@85




l 4 A Grouped (interval),

Discrete Data

THE PRGCEDURE (continued)

3. (Worktable construction continued)

(k) Draw two parallel lines (for totals) about 1/2 inch apart dnrectly below the
last mterval listed. .

SEE EXAMPLE _— —

. b(l) BetWeen the parallél lines and :ben.ea‘t'hy tlu: las_tvintefval listed in your ﬁrst column,
write “TOTAL.” ' ’

SEE EXAMPLE — ‘ —

(m) Add the frequenc1es listed in your f column and write the total in the TOTALs
: row, label the tOtdl “N »o :

SEE EXAMPLE : ~>

(n) Add the products listed in the fX column and enter the total in the TOTAL s
row; label the total “3fX.” .

SEE EXAMPLE -~ — >

36



Grouped (iInterval), I 4B

Discrete Data

AN EXAMPLE (continued)

3. (Worktable construction continued)

WORKTABLE: Distribution of Well-Child Clinics, by Number of
Children Attending, Jones County, Year Ending June 30, 1960
Number of . Number of

Children Clinics Midpoint .

: f X X
10-14 é 12 72
15-19 9 17 153
20-24 1 22 242
25-29 8 27 216
30-34 14 32 448
35-39 8 | 37 R 296
40 - 44 3 42 126
45 - 49. 1 47 47
'{k) Totals { TOTAL . N=60 3fX = 1600

I . :
(1) We have labeled the totals yow.

(m) We have added all our individual frequencies (3f) and written the
total with its appropriate symbol. You could get the same total
(60) if you counted the number of values in our original list of
data (see Step 1(a), page 10B). i

(n) We have added all the individual products and written the total with its appro-
priate symbol. ’

Tk
AL



15 A Grouped (Interval),

Discrete Data

THE PROCEDURE (continued)

4. Substitute the totals from your worktable into the computational formula for the
mean:

T — =X
X = =5

SEE EXAMPLE

Y

5. To complete the computation, perform the division functions indicated by the for-
mula. Because the values in your data are discrete,you may round . off your answer
(quotient) to as many decimal places as desired. o

SEE EXAMPLE - : >

6. Turn now to page 33A for a geheral guide to the use of the arithmetic raean you
have just computed.

THE END :
ARITHMETIC MEAN FOR GROUPED (INTERVAL), DISCRETE DATA

Y




Grouped (Interval),

Disérete Data 158

AN EXAMPLE (continued)

4.
WORKTABLE Distribution of Well-Child Clinics, by Number of
Children Aﬂendmg, Jones County, Year Ending lune 30, 1960
Number of Number of
Children Clinics Midpoint
f X : X
10-14 12. 72
15-19 9 17 153
W ST T T
— T
45- 49 1 47 47
TOTAL . |  N=60 , . fX=1600
\
X — SfX __ 1600
=N = f}o

5. In our example:

_)_(- = EIfIX = 166?)0' = 26.6666 __ .. .. .. (for as many places as we wish)

26.7 children per clinic (We think one place is enough )

6. Turn now to page 33B for an example of the use of an arithmetic mean

THE END
ARITHMETIC MEAN FOR GROUPED (INTERVAL), DISCRETE DATA




1 6 A Arithmetic

Mean

FOR GROUPED (SINGLE VALUE), CONTINUOUS DATA — THE PROCEDURE
1. You should be using this procgadufe only ...

{a) if your data consists of 50 or more values (cases, observaticns, readings,
counts, etc.).

'SEE EXAMPLE

Y

(b) if the values of your data are coniinuous, i.e., can be measured in fractional
form on a continuous scale.

SEE EXAMPLE

'

(c) if, when assuming for the momsnt that the continuous values of your data
are discrete and ignoring all decimal points, the difference between the
smallest value given and the largest value given is less than 15 (this means
that the number of different major values possible is not more thar. 15).

SEE EXAMPLE -

2. The formula used to compute the arithmetic mean is:

K — X
X = N
For easy reference you may write . this formula at the tcp of the paper on which
you are to do your computatlon ‘ g
SEE EXAMPLE - : -

_(bFor basic deﬁqition of symbols)




Arithmetic
e | 16B

FOR GROUPED (SINGLE VALUE), CONTINUOUS DATA — AN EXAMPLE

1.
(a) The following is a list of the heights fo the nearest inch of 2-year-old children
attending well-child clinics in Jones County during the months April-June, 1960:
34, 38, 35, 36, 40, 39, 37, 35, 38, 36, 37, 39, 42, 33, 37, 34, 40, 32, 35,
34, 36, 38, 35, 39, 41, 37, 39, 38, 36, 38, 33, 37, 36, 39, 36, 35, 37, 34,
35, 37, 36, 38, 35, 36, 37, 34, 36, 38, 39, 36, 35, 34, 35, 23, 34, 36, 37,
35, 36, 33. [Note that there are 60 values ( measurements) in the list of data.]

@RETURN TO THE NEXT STEP IN THE PROCEDURE

(b) In the above data the values are continuous because height is measured on a -
continuous scale. Height is stated in that form (fractional or whole number)
which can be most accurately approximated (measured) and most con-
veniently used. We have chosen to measure (and state) our values tothe
nearest whole inch. Other types of continuous values are years of age, milli-
meters of blood pressure, weight,and length of gestation.

(c} Although the values in our above list of data are continuous, if we assume for
the moment they are discrete then the difference between the smallest value
given (32 inches) and the largest value given (42 inches) is “10.” Therefore,
only 11 different major values are possible (42 — 32 4+ 1 = 11). [NOTE: In
"this type of computation decimal points are ignored, e.g., 1.042 and 1.032 would
be treated as whole numbers 1042 and 1032.]

2. X refers to the arithmetic mean.
X refers to a single value.
f refers to the frequencies with which values occur.
N refers to the total number of values. .
Sf refers to the sum of (3) the frequencies (f)—Note: N = =f.
SfX refers to the sum of (3) the frequencies (f) times ‘the single value (X)

to which it refers.

GO TO NEXT PAGE




1

u

1A

Grouped (Single Value),
Continuous Data

“THE PROCEDURE (continuved)

3. For convenience in computation, prepare a worktable as follows:

(a)

(b)

(<)

,.v(d)‘

(e)

Though not always essential, a title that clearly describes the content is some-
times desired. If the table is to be used for general communication (published,
etc.) then it should contain the What (the group being studied), How (the char-
acteristics of the group being allowed to vary), Where (the area in which the
data was gathered), and When (the time period in which the data was gathered)
in that order.

SEE EXAMPLE

Y

Draw two parallel lines (the head) about one inch apart directly below
the worktable title; then divide the head and the rest of the page into three
equal columns.

SEE EXAMPLE : —

Tn the head of the first column write the name of ‘the value being considered,
the unit by which it is being measured, and the single value symbol “X.”

SEE EXAMPLE : >

In the head of the second column write the name of that which reflects the
frequencies with which values occur; include the symbol “f.”

SEE EXAMPLE

\

Tn the head of the third column write only the symbol “F.»
SEE EXAMPLE

V

42

i
H
H
!

w1 AT



18 A Grouped (Single Value),
Continvous Data

THE PROCEDURE (continued)

3. (Worktable construction continued)

(f) In the X column, starting with the lowest value in your data, list consecutively
all the pos51ble major values up to, and including, your data’s highest value.
[NOTE: By using only the major values, you are giving your continuovs data
a discrete treatment.]

SEE EXAMPLE >

(g) In the f column, for each single value listed in the X column, write the number
of txmes (frequency) that the single value occurs in your list of data.

SEE EXAMPLE >

(h) In the fX column, for each single value listed, enter the products of the f col-
umn times the X column.

SEE EXAMPLE

ERIC N uE
ERIC - .., o YT4ag

inesi

‘3
;3

B
£
i

't
H
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g e A A M St g e e et e e

T



Grouped (Single Value), 173
Continuous Data

AN EXAMPLE (continued)

3.

(a) We havc decided to use a formal (publishable) title for our worktable below;
compare it with the original statement given in Step 1(a), page 16B. . . . Noticz
that the information is listed in order: What, How, Where, When.

(b) Heads
.4nd

C 4

Columns

WHAT

/————\’/v-——\.
WORKTARLE: Distribution of 2-Year-Old Children Attending Well-
Child Clinics, by Height in Inches, Jones County, April-June, 1960
i T ¥ S —N

N~
WHAT HOW WHERE WHEN
Height in Inches Number of Children
X f X

r

(c) We have written in the name of the value being con-
sidered (height), the unit by which it is being measured
(inches), and the single value symbol “X.”

|
(d) The number of children having a certain height reflects the fre-
quencies (f) with which values (height) occur in our list of data.

|
(e) We have labeled the third column simply “fX.”

Y
=

o




Continvous Data

Grouped (Single Value), I IBB

AN EXAAPLE (centinued)

3. (Worktabie construction continued)

WORKTABLE: Distribution of 2-Year-Old Children Attending Well-
Child Clinics, by Height in Inches, Jones County, April-June, 1960
Height in inches Number of Children
X £ X
32 1 3z
33 4 132
34 7 238
35 9 315
36 13 468
37 9 333
38 7 266 ]
39 6 234 o
40 2 80 g
41 ) f ;

: kwml_.—\ 42,

)

i ;
_(f) We have listed all the possible major single values be-
tween our lowest (32) and our highest (42). [There are, i

of course, an unlimited number of possible values between g

32 and 42 more fractio. .l than those listed.] 3

[ g

(g) The number of children having a particular beight is' lisied as the
frequency with which that height occurs; that is, 1 child was 32
inches tall, 4 children were 33 inches tall, etc.

(h) We have multiplied each single value(Xj by its frequency (f) and entered the
product in the fX colume; that is, 1 times 32 is 32; 4 times 33 is 132, etc.

R N Ll L 10 XTI TTCIE SRR ST R A

245



]9 A Grouped (Single Valuve),
Continvous Data

THE PROCEDURE (continued)

3. (Worktable construction continued)

(1)

()

)

M

row; label the total “SfEX.”

Draw two parallel lines (for totals) about Ys mch upart dlrectly below the last
single values listed. :

—fi

" SEE EXAMPLE , — ——

Betweer: the parallel lines and beneath the last single wvalue list_ed in your
X column, write “TOTAL.” '

SEE EXAMPLE - >

Add the frequencies listed in your f column and write the total in the TOTAL s
row; label the total “N.”

SEE EXAMPLE — - — >

Add the products listed in the fX co‘umn and enter the total in the TOTAL s

SEEEXAMPLE : — —

GM8



Grouped (Single Value), —IgB
Continuous Data

AN EXAMPLE (coniinued)

3. (Worktable construction continued)

WORKTABLE: Distribution of 2-Yecr-Old Children Attending Well-
Child Clinies, by Height in Inches, Jones County, April-June, 1960
Height in Inches Number of Children
X f X
32 1 32
33 4 132
34 7 238
35 9 315
36 13 468
37 % 333
38 7 266
39 6 234
. 40 2 80
41 1 41
_ 42 1 42
(i) Totals : { . TOTAL N =60 3fX=2181
: : 3 —k

r
(j) We have labeled the totals row.

(k) We have added all our individual frequencies (=f) and written the
total with its appropriate symbol. You could get the same total (60)
if you counted the number of values in our original list of data (see
Step 1(a), page 16B).

{1) We have added all the individual products and written the total with its
appropriate symbol. o




20 A Grouped (Single Value),

Continvous Data

THE PROCEDURE (continued)

4. Substitute the totals from your worktable into the computational formula for the

mean:
v . =X
X = N
SEE EXAMPLE

5. To complete the compuization, perform the division function indicated by the formula.
Because the values in your data are continuous, you must round off your answer
(quot.ent) to no more than the same number of decimal places in the original values.
If desirable, your answer could be rounded ‘to have fewer decimal places thazn the
original values. ‘

SEE EXAMPLE - : >

6. Turn now to page 33A for a general guide to the use of ‘the arlthmetlc mean you
have just computed.

THE END

. ! ARITHMETIC MEAN FOR GROUPED (SINGLE VALUE), CONTINUOUS DATA

LA ’
TP PN



Continuous Data

Grouped (Single Value), I ZDB

AN EXAMPLE (continued)

4.
WORKTAQLE: Distribution of 2-Year-Old Children Attending Well-
Child Clinics, by Height in Inches, Jones County, April-June, 1960
' Height in Inches Number of Children
X f _ X
32 1 32
i 33 4 . 13%/’\
—‘\/n = \/ -
42 o ‘ 42
L TOTAL N=060 ER=2181
; I |
. =X _ 2181
N 60
-
5. In our example:
< . SfX 2181 -
X = N - 60, e 3635 . .

= 36. inches (We round off at least to the nearest whole
number because our originai values were
stated to the nearest whole inch.)

6. Turn now to page 33B for an exampie of the use of an arithmetic mean.

THE END I
ARITEMETIC MEAN FOR GROUPED (SINGLE VALUE), CONTINUOUS DATA

=
Ne)
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21A .Mean

FOR GROUPED (INTERVAL), CONTINUOUS DATA (ROUNDED) — THE PROCEDURE

1. You should be using this procedure only ‘ : .
(a) if your data consists of 50 or more values (cases, observations, readings, etc.).

SEE EXAMPLE

if the values of your data are rounded to the near.st unit or fraction of a unit

(b)
(most values are of this type®. _
SEE EXAMPLE_ =
(c) if the values of your data are continuous, i.e., can be measured in fractional
form cu a continucus scale. o A
SEE EXAMPLE —— -
(d4) . if, when assuming for the moment that ‘the cbntinhous values of the datz are
discrete and ignoring all decimal points, the difference between the smallest
value given and the largest value given is more than 14 (this means that the

number of different rnajor values possible is more than 15).
SEE EXAMPLE

2. The formula used to compute the arithmetic mean is:
- _ =X
X = N

For easy reference you may write this formula a* the top <7 the paper cn which you

P
P

are to do your computation.
SEE EXAMPLE -
(For basic definition of symbols)




Arithmetic
Mean

FOR GROUPED (INTERVAL), CONTINUOUS DATA (ROUNDED)— AN EXAMPLE

1.
(a)

The following is a list of weights ro the nearest tenth at birth for live births
occurring during 1960 to ‘parents who are residents of Jones County:

3.4,4.9, 5.6, 11.6, 8.5, 9.1, 7.6, 8.2, 6.7, 7.4, 6.0, 6.5, 9.6, 9.8, 10.0, 7.5, 8.3, 7.7,
8.1,7.6, 5.2, 7.9, 8.0,6.8,7.4,69,7.2, 5.0, 5.9, 6.2, 10.9, 9.7, 8.4, 9.2, 8.8, 8.0,
7.8,82,7.6,7.5,9.2, 6.6, 7.4,7.1, 8.3, 8.1, 7.5, 7.7, 8.2, 9.1, 85, 4.9, 6.3, 5.9,
7.8, 8.1, 7.9, 8.0. 7.6, 6.8, 7.2, 10.5, 9.4, 8.7, 9.2, 6.8, 7.0, 7.2, 6.3, 5.9. [Note
that there are 70 values (observations) in the list of data.]

<mRETURN TO THE NEXT STEP IN THE PROCEDURE

(b)

(c)

(d)

Rz, XK

The values in our data are weights and are rounded to the nearest tenth of.a

pound. Other such values are age ai nearest birthday, millimeters of blood
pressure, heights, etc.

In the above data the values are continuous bzcause weight is measured on a con-
tinnous scale. Weight is stated in that form (fracticnal or whole number) which
can be most accurately approximated (measured) and most conveniently used.
We have chosen to state our values to the nearest tenth of a pound. Other

types of continuous values are age, millimeters of blood pressure, heights, length
of gestation, etc.

Although the values in our list of data are continuous, if we assuine for the
moment they are discrete, then the ditfference between the smallest value given
(3.4 1bs.) and the largest value given (11.6 1bs.) is 82. [NOTE: In this type
of computation decimal points are ignored, i.e., whereas 11.6 — 3.4 would
ordinarily e said to be 8.2, we treat the values as though they were 116 — 34

to get 82.] Therefore, more than 15 different major values are possible; actually,
83 different major values are possible (116 — 34 |- 1 = 83).

refers to the arithmetic mean.

refers to & single value (in the present case it will be an interval midpoint).
refers to %t~ frequencies with which values occur.

refers {0 thi 1otal number of values.

refers to the sum of (3) the frequencies (f)—Note: N = Z=f.

refers to the sum of (3) the frequencies (f) times the single value (X) to
which it refers. .

GO TO NEXT PAGE

21B
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Grouped (Interval),
Continuous Data {Rounded)

THE PROCEDURE (continued)

3. For convenience in computation, prepare a worktable as follows:

(a)

(b)

()

(d)

(e)

Though not always essential, a title that clearly describes the content is some-
times desired. If the table is to be used for general communication (published,
etc.) then it should contain the What (the group being studied), How (the char-
acteristics of the group being allowed to vary), Where (the area in which the
data was gatherzad), and When (the time period in which the data was gathered)
in that order.

SEE EXAMPLE : S

Draw two parallel lines (the head) about one inch apart directly below the
worktable title; then divide the head and the rest of the page into four equal
columns.

SEE EXAMPLE - —

In the head of the first column write the name of the value being considered
and the unit by which it is being r:ecasured.

SEE EXAMPLE »>—

In the head of the second column, write the nan:e of that which reflects the
frequencies with which values occur; include the symbol “f.”

-

SEE EXAMPLE - -~

In the head of the third column, write the word “Midpoint” and . the single
value symbol “X,” which in this case will be represented by the interval midpoint.

SEE EXAMFL.L, o

() In the head of the fourth column write only the symbol “fX.”

SEE EXAMPLE

Y



Grouped (iInterval), ZZB
Continunus Data (Rourded) ,

AN EXAMPLE (continued)
3.

(a) We have decided to use a formal (publishable) title for our worktahle below;
compare it with the original statement given in Step 1(&) page 21B .
Notice tnat the information is listed in order: What, How, Y .zie, Whern.

WHAT HOW
PR N e, e N
'WORKTABLE:  Resident Live Births, by Birth Weight,
Jones County, 1960 '
WHERE WREN

. Birth Weight Number of
(b) Heacs in Pounds Live Births Midpoint
; f X X
_dnad .
Columns — u '

.. (c) We have written in the name of the value
being considered (birth weight) and the unit
by which it is being measured (pouvads).

L

' (d) The number of live births having a certain birth weight
reflects the frequencies (f) with which values (birth
weight) occur in our list of data. '

(e) We have labeled the third column “M idpoint> and included the sym-
bol “X.,’

—
() We have labeled the fourth column “fX.”




O

ERIC

Aruitoxt provided by Eic:

23A

Grouped (Interval),
Continuous Data (Rounded)

THE PROCEDURE (continuad)

3.

(Worktable construction continued)

(g) List your values in the first column of the worktable so that you ‘will have from

7 -15 intervals. To determine interval size subtract your lowest value from
the highest, divids by 10, and round off to the same number of decimal places
as in your original values. Your smallest value should be included in your
first interval as either the lower limit of the interval or as some value within
the interval; your largest value should bg included in the last interval.

[NOTE: Some latitude is allowed in deciding the actual interval size. The above
computaticnal method givas you an approximate interval size that can be used.
However, ycit may increase or decrease the actual interval size as long as you
do not exceed the 7 - 15 limit on the number of inrervals. This flexibility per-
mits you to select an interval size that is more readable {(e.g., 5) for tables that
are to be published. IMP¢( RTANT: This practice should not be abused—com-
putationally, it is best ‘o have the smallest possible interval size.]

SEE EXAMPILE s




Grouped {Interval), 238
Continuvous Data (Rounded)

AN EXAM?PLF (continused)

3. (Wharktable constructior centinued)

WORKTABLE: Resident Live Births, by Birth Weight,
Jones County, 1960
Birth Weight Number of
in Pounds Live Births Midpoint
f X X

3.0-3.2

4.0-49

5.0-59

6.0-46.9

7.0-79
8.0-8.9
9.0-9.9

10.0 - 10.9

«_11.0:11.9 ——e——
\— . -

(5 The smallest value in our data is 3.4 1bs.; the largest is 11,6 ' “herefore,
(11.6 — 3.4) = 10 — 0.82 or 0.8 1bs. is the computed interval si.c. rHowever,
we decided te increase the actual interval size to 1.0 lbs. since this would make
the table more readable and sti:i praduce at least 7 intervals (and less than 16).
Again for readability, we decided to make the lower limit of the first interval
3.0 lbs. To actually determine the interval, tke value 3.0 was listed to the left
in the first column; then the interval size “1.0” was successively ~dded ustil the
interval was produced that would include our largest value 11.6 lbs. Once the
lower limit of each interval was written, we wrote in the upper limits.

[NOTE: To make our table more appropriate computaiionally, we would have
ured the 0.8 lbs. interval size as follows:

3.0: 3.7 .

3.8-4.5 .

4.6- 5.3

5.4-6.1

6.2-6.9

70-7.7 11 intervals Notice that we would still have had less than the
;2 - gg B maximum (15) number of intervals recommended.]
9.4 -.10.1

10.2 ~10.9

-

- 11.0 -11.7
ERIC

-



2 4 A Grouped (Interval),

Coantinuous Daic (Rounded)

THE PROCEDURE (continued)

3. (Worktable construction continued}

(h) In the f column, for each interval listed in the first column, write the number of

(i)

¢}

values in your data that fall within the interval; this will give you your interval
frequency. [NOTE: For a stated interval 5-9, values 4.5 up to (but not
through) 9.5 would be considered to fall therein; therefore, the actual interval
would be 4.5 to 9.5.] :

SEE EXAMPLE >

In the X column, enter the midpoint of each interval; this single valae is found
by averaging the lower and upper limits of the actual interval. For example,
from (h) above we see that the stated interval 5 - 9 is the actual interval 4.5 -

9.5; therefore, ﬁ-_—;—g—'i = 7.0, the midpoint.

Y

SEE EXAMPLE

In the fX column, for each midpoint value listed, enter the products of the
f column times the X column. '

SEE EXAMPLE — >

56 v .

IRt e L I S TIPS
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Grouped (interval),
Continuous Data (Rounded) 24B

AN EXAMPLE (continued)

2. (Worktable construction continued)

WORKTABLE: Resident Live Births, by Birth Waight,
Jones County, 1960
Birth Weight Number of
in Pounds Live Births Midpoint
f X £X
3.0-3.9 1 3.45 5.45
2.0 - 4.9 2 . 445 8.90 4
5.0-5.9 5 5.45 27.25
6.0-6.9 1 6.45, 70.95
7.0-7.9 21 7.45 136.45
8.0 -89 ! 17 8.45 143.65
9.0-9.9 o 9.45 85.05 :
10.0-10.9 3 10.45 31.35
11.0-11.9 1 11,45 11.45

(h) The number of live births whose birth weight falls within %
each interval is written beside that interval in the f col- g
umn. That is, for the statec’ interval 3.0 - 3.9, one live
birth had a birth weight of 2.95 lbs. to (but n0¢ through)
3.95 Ibs.; for the interval 4.0 - 4.9, two live births had a

birth weight of 3.95 Ibs. to (but ot through) 4.95 lbs.,
etc.

(i) To find the midpoint of each stated interval, we average the lower
and vnoner limit of the actual interval. That is, for the stated interval
]

2. 5.9, the midpoint is 295—'2*'3—92 = 3.45 Ibs.; for the stated in-
tervai 4.0 - 4.9, the midpoint is 2,9_521‘}_9_5_ = 4.45 1bs.; etc.

r : . . ‘

(j) We have muitiplied each single value X (midpoint) by its interval frequency
and entered the products in the fX column. That is, one times 3.45 is 3.45;
two times 4.45 is 8.90, etc.
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Grouped (Intarval),
Continuous Data (Rounded)

-1

THE PROCEDURE (continued)

3.

(Worktalle construction continued)

(k) Draw two parallel lines (for tota]s) about 2 inch apart directly below the
last interval listed.

SEE EXAMPLE , ‘ >

¢)) Between the parahel lines and beneath the last mterval llsted in your first
column, write “TOTAL ”

SEE EXAMPLE e >

i

(m) Add the frequencxes hsted m your f column and wnte the total in the TOTAL s
row, label the total “N »

o

‘_SEEE:XAMPLE' — —

" (n) Add the products hsted in the X colun'n and enter the total in. the TOTALs

row, label the total “SFX. T S
SEE EXAMPLE — ', —




Grouped /Interval), 258
Continuous Data (Rounded)

AN EXAMPLE (continued)

3. (Worktable construction continued)

WORKTABLE: Resident Live Births, by Birth Welghr,
Jones County, 1960
Birth Weight Number of
' in Pounds Live Births Midpoint
f X : X

3.0-3.9 1 3.45 3.45
4.0-49 2 4.45 8.90
5.0-5.9 5 5.45 27.25
6.0 -6.9 11 6.45 70.95
70-7.9 21 7.45 156.45
8.0-8.9 17 8.45 143.65
9.0-9.9 9 . 945 85.05
10.0 - 10.9 3 10.45 31.35
11.0-11.9 1 11.45 11.45
(k) Totals : { TOTAL N= 7“o: SfX=538.50

(]) We have labeled the totals TOW.

~(m) We have added all our mdlvndual frequenc;es (Ef) and. wntten
- . the total with' its appropriate symbol. "You could get the same -
~ number (70) ‘if you counted the number of values in our' orlgmal
llSt of data (see Step l(a) page 21B) :

{n)- We have mucd all the md1v1dual products and ‘written - the tc;al w:th its -
approprlate symbol

RS



ZGA Grouped (Interval),
Continuous Data (Rounded)

THE PROCEDURE (continued)

4. Substitute the totals from your worktable into the computational formula for the

mean:
= SfX
X = N
SEE EXAMPLE —~

5. To complete ti:e computation, perform the division function indicated by the formula.
Because the values in your data are continuous, you must round off your answer
(quotient) to no mare than the same number of decimal places in the original values.
If desirable, your answer could be rounded to have fewer decimal places than the
original values. ’ o - o

_ SEE EXAMPLE — —

6. Turn now to page 33A for a general guide to the use of the arithmetic mean you
~ have just computed. : ‘ ‘

o - | THE END - |
| ARITHMETIC MEAN FOR GROUPED '(INTERVAL), 'CONTINUOUS DATA
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Consinuous Data (Rounded) { u

AN, EXAMPLE (continuved)

4.
WORKTABLE: Resident Live Births, by Birth Weight,
. Jones County, 1960
Birth Weight Number of
in Pounds Live Births “Midpoint
f - X X
3.0-3.9 R 1 3.45 | 3.45
11.0-11.9 1 ]].45 11.45
TOTAL N=70 SfX =538.50
i 1
< . 3fX _ 53850
N 740

5. In our examnle:’

X=—=-T—="FT"— = 7692 __ ..

= 7.7 Ibs. (We round off at least to the nearest tenth
of a pound because our original values were
stated to the nearest tenth; or we. could round
to the pearest pound if desired, that is,
7.692 _ . = 8 1bs.)

6. Turn now to page 33B for an examp'e of the use of an arithmetic mean.

, THE: END'|_ ,
ARITHMETIC MEAN FOR GROUPED (IN rERVAL) CONTINUOUS DATA
(ROUNDED) o

. ;‘-\'ﬂ:_, LR T
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#OR GROUPED (INTERVAL), CONTINUOUS DATA (NON-ROUNDED)— THE PROCEDURE

1. You should be using this procedurz only . . .
{a) if your data consists of 50 or more values (cases, observations, readings, etc.).

SEE EXAMPLE >

(b) if the values of your data are not rounded to the nearest unit or fraction of a
unit, but rather all fractions of a unit are dropped entirely (age at las? birthday
is the most common such value}.

SEE EXAMPLE >

(c) if the values of your data are continuous, i.e., can be measured in fractional
form or: a continuous scale.

SEE EXAMPLE -

(d) if, when assuming for the moment tt  the continuous values of the data are

discrete and ignoring all decimal pof the difference between the smallest

~ value given and the largest value giv. . more than 14 (this means that the
‘ number of different major values pc e is more than 15).

'  SEE EXA PLE —

2. The formula used to compute the arithmetic mean is:
L B % ‘
X ==
» : ‘ . N ,
- For easy reference you may wnte thls formula at the top of the paper on: which you
, ‘a.re to do your computatlon ,

SEE EXAMPLE — >
‘ (For basw deﬁnmon of symbols)
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Meor

ul

+#OR GROUPED (iNTERVAL), CONTINUOUS DATA (NON-ROUNDED) — AN EXAMPLE

L

(a) The following is 2 list of ages in whele years of wonien admitted to prenatal serv-
ice in Jones Coumy during the calendar year of 1960: 31, 23, 26, 16, 21, 18, 37,
41, 22, 29, 20, 19, 21, 32, 24, 27, 22, 20, 21, 30, 23, 43, 17, 22, 19, 38, 30, 20,
18, 22, 25, 19, 16, 28, 20, 21, 17, 23, 37, 33, 28, 23, 39, 24, 22, 23, 17, 27, 42,
16, 18, 21, 31, 26, 21, 37, 22, 20, 28, 19, 29, 47, 18, 16, 23. [Note that there
are 65 valuss (cases) in the list of data.}

<®mRETURN TO THE NEXT STEP IN THE PROCEDURE

(b) The values in our data are agcs at Jact birthday. Ancther such value is months

of gestation, e.g., both 3 months 5 days and 3 months 25 days are actually
stated as 3 months gestation.

(¢c) In the above data the values are continuous because age is measured on a
continuovs scale. Age is stated in that form (fractional or whole number)
which can be most accurately approximated (measured) and most conveniently
used. We have chosen to state our values in whole years by using age at last
birthday. Other types of continuous values are weights, millimeters of blood
pressure, height, and length of gestation.

(d) Although the values.in our above list of data are continuous, if we assume for
the moment they are discrete, then the difference between the smallest value
given (15 years) and the largest value given (47 years) is 32. Therefore, more

~ than 15 different major values are possible; actually, 33 different major values
are possible (47 — 15 + 1 = 33). [NOTE: In this type of computation decimal

points are ignored; e.g., 1.047 and 1.015 would be treated as whole numbers
1047 and 1015.] | o , .

2. X refers to the arivimetic mean. }
X refers to a single value (in the present case it will be an’interval midpoint).
f refers to the frequencies with which values occur.
N refers to the total number of values. :
3f refers to the sum of (3) the frequencies (f)-—-Note N = Ef

SfX refers to the sum of (2) the frequencxes (f) times the smgle value (X) to
- which it refers . ,

GO TO NEXT PAGE
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Groupexi (Interval),
Con:invous Drta (Non-raunded)

THE PROCEDURE (continued)

3. For convepience in computation, prepare 2 worktable as follows:

(a)

(b)

{c)

Though not always essential, a title that clearly describes the content is some-
times desired. If the table is to be used for general communication {published,
etc.) then it should contain the What (the group being studied), How (the char-
acteristics of the group being allowed to vary), Where (the area in which the
data was gathered), and When (the time period in which the data was gathered)
in that order.

SEE SXAMPLE : —

Draw two parallel lines (the head) about one inch apart directly below
the worktable title; then divide the head and the rest of the page into four
equal columns. '

SEE EXAMPLE =

:

In the head of the first column write the name of the value being considered

‘and the unit by which it is being measured.

(d)
(e)

)

' SEE EXAMPLE -

In ihe head of the second column, write the naine of "that which reflects the
frequencies with which values occur; include the symboi “f.”

SEE EXAMPLE —— — ' —

In the head of the third column, write the word “Midpoint” and the single
value symbol “X,” which in this case: will be represented by-the interval mid-
peint: S T R

' SEE EXAMPLE —————— ——
In .,th?,.h?a‘l,- of the fourth colur/nri'w;‘(ite‘_o_nl'y’ the symbol X
' SEE EXAMPLE ——

Y



Grouped (Interval), |288

Continvous Data (Non-rounded)

AN EXAMPLE (continued)

3.
(a) We have decided to use 2 formal (publishable) title for our worktable below;
compare it with ‘e original statement given in Step 1 (a), page 27B. . . . No-
tice that the infc..nation is listed in order: What, How, Where, When.

WHAT

N —
WORKTABLE: Distribution of Women Admitted to Prenatal Service,
. by Age in Years, Jones County, 1960
" — g

S
HOW WHERE WHEN

Age in Years Number of Women Midpoint
f X 12,8

(b) Heads 4
é[’d -—\\ ——
il g ’ — T ~H 1

lumns

(c) We have written in the name of the value
being considered (age) and the unit by
which it is being measured (years).

(d) The number of women in a certain age group (inter-
“val) reflects the frequency (f) with which this age
group occurs in our list of data.

(e) We have labeled the third c;olumn“‘Midpoint” and included the sym-
bol “X.»~ B T R oo

N

(f) We have labeled the fourth column “fX.» "~ " -




eg A Groupad (Interval),
L Continuous Data (Non-rounded)

THE PROCEDURE (continued)

-

3. (Worktable construction continued)

(g) List your values in the first column of the worktable so that you will have from
7 .15 intervals. To determine interval size subtract your lowest value from the
highest, divide by 10, and round off to the same number of decimal places as
in your original values. Your smallest value should be included in your first -
interval as either the lower limit of the interval or as some value within the
interval; your largest value should be included in the last interval.

[NOTE: Some latitude is allowed in deciding the actual interval size. The above
computational method gives you an approximate interval size that can be used.
However, you may increase dp"decreéseithe actual interval size.as long as you
do not exceed the 7 - 15 limit on the number of intervals. This flexibility permits -
“you to select an interval size that is more readable (e.g., 5) for tables that are to
be published. . IMPORTANT: . This pructice should. niot be abused—computa- . -
- tionally, it is best to have the smallest. possible. interval size] - 0

'SEE EXAMPLE ~——— >

ety e




Grouped (Interval), ng

Continuous Data (Non-rounded)

AN EXAMPLE (continued)

3. {Worktable construction continued)

WORKTABLE: Distribution of Women Admitted to Prenatal Service,
by Age in Years, Jones County, 1960
Age in Years | Number of Women Midpoint

f X X
15-19 15 " 17.5 262.5
20-24 25 22.5 562.5
25-29 10 27.5 275.0
30-34 6 32.5 195.0
35-39 5 375 187.5
40 - 44 3 425 127.5
45 - 49 1 47.5 . 47.5

i e st et

(8) The smallest value in our data is 16 years; the largest is 47 years; therefore,
(47 — 16) —+ 10 =.3.1 or 3 years is the computed interval size. However,
we decided to increase the actual interval size to 5 years since this wculd make
the tabie more readable and still produce at least 7 intervals (and less than
16). Again for readability, we decided to make the lower limit of the first
interval 15 years. To actually determine the interval, the value 15 was jisted

~ to the left in the first column; then the interval size “5” was successively -added
until the interval was ‘produced that would include our largest value 47 years.
Once the IOWer limit of each mterval was wntten we wrote m the upper limits.

[NOTE To make our table more approprlate computatlonally, we would have
Lsed the 3 year mterval size as follows » -

16-18.
19221
2-24 )
25-27 [ i el
e | :

' 31-33
34-36
37-39.
40-42 }

43-45
46 - 48

11 intervals ~ - Notice that we would stxll h‘.ve had’ less than the
T maxnmum (15) number of mtervals recormm.nded]

8
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Continvous Data (Nosn-rounded)

THE PROCEDURE (continued)

3. (Worktable construction continued)

(h) n the f column for each mterval hsted in the ﬁ' st col umn, wrxte the number of -
'youf data that fall: W1th1n the 1nterval this: will give. you your interval -
' hough not expllcltly staueu each mterval is assumed to }

| 'In ‘the X column,'enter the . midpoint.; .of each mterval\'
L ‘found by addmg 1/2 the mterval size . to: the lower 11m1t ok each 1nterval

, .(j_)f In the fX colum'x, for each mxdpomt value lxsted enter the products of the £
S columu tlmes the X colum.n ! , . ,

it R

g

I Reamn Ve

ot

AL vt e i O

SEE EXAMPLE ENHE s R



Grouped (Interval), 308
Continuous Data (Non-rounded)

AN EXAMPLE (continued)

3. (Worktable construction_ continued)

WORKTABLE: Distribution of Women Admitted to Prenatal Service,
by Age in Years, Jones County, 19260
Age in Years Number of Women Midpoint
. f X X

15-19 ' 15 ' 17.5 262.5
20-24 25 22.5  562.5
25 - 29 10 27.5 275.0
30- 34 6 32.5 ' 195.0
35 -39 5 37.5 187.5
40 - 44 1 3 42.5 127.5
45 - 49 1 47.5 ot . A75 0

- ~+ ,oer of women whose age falls with'" each in-
- wrval is ‘written beside. each interval -in ;the f column.
. That is, 15 women admiitted to prenatal service had ages"
' within the 15 -19.999 __ __ _. year interval, 25'women had .~
. ages within the 20 - 24.999 ___ . year interval,-etc. -~

(i) To find the midpoint of each interval we added ‘Y5 times'5- (the
.. interval size) or'2.5 years to the lower limit of each interval. That
. is, 15 2.5 is 17.5 years; 20 -} 2.5'is 22.5 years; etc..

(i) We have multiplied -each single value X (midpoint) by its -interval frequency
and entered the products in the fX column. That is, 15 times-17.5 is 262.5;
25 times 22.5 is 562.5; etc. ;. . - ' - :




3] A Grouped (Intesval),
Continvous Data (Non-reunded)

THE PROCEDURE (continued)

3. (Worktable construction continued)

(k) Draw two parallel lines (for totals) about ¥ inch apart directly below the
last intervai listed. - . ' o

. SEE EXAMPLE, S ——

(1) Be\ween the parallel h_nes and beneath the last mterval hsted in your first
: colvmn, wrlte “TOTAL 2 :

o SEE EXAMPLE

Y

(m) Add the frequenc1es llsted in ynur f column and write the total in the TOTAL S
: row, label the total “N P . IR :

SEE EXAMPLE — — >

P

(n) Add the products llsted in the fX column and enter the total in the TOTAL s
row, label the total “EfX » :

SEE EXAMPLE —
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Confinuous Data (Non-rounded)

AN EXAMPLE (continued)

3. (Worktable constructi_on contirrued)

WORKTABLE: Distribution of Women Admitted to Prenatal Service,
by Age in Years, Jones County, 1960
~ Age in Years NMumber of Women Midpoint
f X X
15-19 ' 15 ' 17.5 262.5
20 - 24 25 225 562.5
25 - 29 10 27.5 275.0
""30-34 6 - 325 195.0
35-39 5 375 187.5
40 - 44 3 425 127.5
- 45-49 1 | 47.5 _ 47.5
(k) Totals {  TOTAL N=65 , - SFX=1657.5

.(],) - We }!ave labeled ‘the tptals IOW. '

: .(m) We have adoed all our mdxv1dual frequencnes (Ef) and written the
total with. its; a"!oropnate symbol You could get the same number
(65) if you countea the number of values in our orlgmal hst of data
(see Step 1(a) page 27B) ' ’

(n) \Ve have added all the 1nd|v1dual products and wntten the total with its appro-
priate symbo]




32 A Grouped (Inten-al),

Continvous Data (Non-rounded)

i
i
H
H
H
3
3
t
:

THE PROCEDURE (cuntinued)

4. Substitute the totals from your worktable into the computational formula for the
mean:

i > =X

£ X —— N

SEE EXAMPLE >

5. To complete the computation, perform the division function indicated by the formula.
Because the values in your data are continuous, you must round off your answer
" (oustient) to no more thar thesame number of decimal places in the original values.

If desirable, your answer codd be rounded to have fewer decimal places than the
v:_orlglnal values.

SEE E)_iAMPILE _

. 6. Turn. now to page 33A for a general g.ude to’ the use of the arlthmetlc mean you

have ]ust computed

THE END I
ARITHMETIC MEAN FOR GROUPED (INTERVAL), CONTINUOUS DATA
v . . L (NON-ROUNDED)
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Continvous Data (Ncn-rounded)

AN EXAMPLE (continued)

4.
WORKTABLE: Distribution of Women Admitted to Prenatal Service,
by Age in Years, Jones County, 1960
Age in Years Number of Women Midpoint
f X £X
15-12 15 17.5 262.5
| 20.24 V/_zs-\ 22.5 | —sas
h v//,.—.
| 40-3 3 — - 127 5~
f‘ 45 - 49 1 47.5 47.5 R
TOTAL N=65 | SfX==1657.5
£X >164‘k5"7 5
- >3 .
X="N T~ 6
i \
'5. In our example:
% ==X _ 16575 __ o255 ...

N .. 65 .
: © == 26 years (We round “off at least to the nearest whole
‘number because our orngmal values were
stated "as age at the 1a=t bxrthday, a whole
C number)

" 6. Turn now to page 33B for an example of t'hev use of an_ arithmetic mean.

‘ | THE END l

ARITHMETIC IVIEAN FOR GROUPED (INTERVAL), CONTINUOUS DATA
B (NON-ROUNDED)
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A

Arithmetic
Mean

USE OF THE ARITHMETIC MEAN —IN GENERAL

Regardless of the particular method of computation, your arithmetic mean may be used
in many specific tut similar - s. Listed below are the most commonly accepted uses
of an arithmetic mean. IMdPC ~“ANT: All means will not necessarily be used in every
way listed; conversely, means may be used acceptably in some other manner.

The arithmetic mean you have just computed may be used . ..

(a) to project future program requirements (you must alse have knowledge of

changes in program emphasis and estimates of future number of events—ob-
servations, admissions, visits, etc.); and

(b} to compare with other related means, for example . . .

‘@ recommended standards (means) for the same time period, population, and
geographic area;

® means of different populétidns or geographic areas but within seme time
period; or A B , ;

~® means of previous. {but colmparable) time period but for same population

‘and geographic.area; etc... . RPN

- SEE'EXAMPLE—————————— -
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USE OF THE ARITHMETIC MEAN — AN EXAMPLE

In Walker County health clinics, 18 women who delivered in 1960 were admitted for
prenatal service. These 18 admissions made a total of 66 visits for a mean average

of 3.7 visits. It was during this year that a new educational program on clinic visits
was startcd.

Matching the general uses.listed on the previous page item for item, we can use the
computed mean of 3.7 visits in the following specific ways:

(a) Because we will be further emphasizing our newly started educational program
on clinic visits, we are expecting the average to increase from 3.7 visits per
prenaial admission to 4.0 next year. Also, because of the emphasis in education
and the general increase in the childbearing female population, we expect
admissions to increase from 18 to 28. Therefore, estimated clinic visits for next
year are expected to be 28 X 4 = 112 (number of estimated admissions times
average estimated visits per admission). This estimate of 112 (compared to
66 total visits for the past year) requires that the program director decide if
an increase in number of clinics and/or staff is required.

(b)

® The director’s expectation of 3.4 visits per prenatal admission was somewhat
exceeded by this yeaxr’s average of 3.7.

® Compared to an adjacent county’s 4.2 visits, ours was somewhat less for

this year; within our own county for this year, an average of 3.0 visits for

the lower socioeconomic groups suggests need for increased efforts within

this group. ’ '

Compared to 1nst vear’s average of Z.v visits, We m" , assuine that Jur recently
introduciéd s atronal pregram is at least partially effective.
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u - CR completedy'the Les.son and were; given .the uutde Anthmetzq._Mean wnth_ ’
sample p oblems to. be ompleted on. take-h me. b 'wnhm,a week nach s*udent was evaluated no_t :
it als how well he followed the Guide in’compu tmg the sam-







