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Measures of Location- Averages and Percentil

Unit 4

es

weDy \ Descriptive statistics is a type of statistics that is concerned with gathering.

i - classification, presentation, and the collection of summarized values fo describe
oy and- the group characteristics of data. It is a fundamental statistics that provides

C_.L; 1ol \ some data needed in inferential statistics.

\r&;-i?),- Objectives:

%"P-"' - A. State the definition of terms commonly encountered ind escriptive

statistics.

~ wpy)
;L'.Ll.to_o L5 8. Construct a frequency table containing data and complete information.

C. Use formulas in descriptive statistics comrectly.
D. Give simple analyses or description about data obtained.

Topics:

A. Frequency Distribution

.

B. Percent . TR
z:e H%@ﬂ‘ 9‘ \Q}%dy
= ~

Measures of Central Tendency

2. Median
3. Mode

E. Weighted Value and Weighted Mean
F. Percentiles .

3

ey U,
1. Mean 05617(‘)27%8

b &z k= —
Ganl.meoueucv DISIRIBUIIOD(Q))O Py elip ) "pd\ 25 P ag-

=EY

@ is the value showing the number of cases or number of times a case
(or cases) appear(A frequency distributiory is a way of classifying statistical data
that allows comparisons of The resulis of‘e/c:ch category. It is the arangement of
statistical data (Encarta Dictionary). Frequency distribution is applicable if Nis
equal to or greater than 30 (Calmorin and Calmorin, 1997).
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Example of frequency:

If five persons were found to have elevated blood sugar as shown by the result
of blood chemistry, then report or write that as 5.

Sometimes several information are given to form a group of related data.
To facilitate and interpretation, they are shown in a frequency table.

Example of frequency distribution in a frequency table
Common Laboratory Examination Undertaken in Hospital “E”

for the Month of April, 2013.

Laboratory Exam Frequency | Percent
Rank
Urinalysis 47 40.9 4
Fecalysis 32 27.8 3
Sputum test 11 9.6 1 |
Biopsy 25 217 25 |
(Total) (115) (100.0) 5

)
You wil nofice that the table gives complete information about the
common laboratory examination conducted for a certain period. Apparently,

the item with the lowest value or frequency is Rank 1. As the frequency
increases, the rank also increases.

To change the frequency to percentage, use the following formula or rule:

ay¥]
T
% = N X 100 where: % = is the percentage value
R
:‘,\ \Zj- f is the frequency; N is the total of frequencies

Example: frequency (f) =47 Total (N)=115

2222 = 40.86 or 40.9% but you are not going fo put the % sign in the table

Take note that after changing the frequency to percent, the total should be 100
or 100%. If you get a lower or higher total, it is important for you to review your

el 9\@%\@&%&

O == 2
0597627168
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calculations particularly when you have decimal numbers and you rounded-off
the numbers.

Important: Consider the following when you round-off decimal numbers.

-~

B_,j A. If you want a whole number:

QPP\»} 1 to .4 = these would be 0 in value or you have to drop them.
i Example: 29.3 = 29 .
Ol‘!d, | \").J) c“;‘) e g
%" 510 .9 = increase the whole number to | 1 &b,
Example: 43.6 = 44 3 v‘, A \""J\;f
\AJ:?\

.. B. If 1 decimal place is needed:
qlp__d/)l (01 to .44 = Just take the first decimal number (or the 10t place)

W) 5, 2 Example: 34.21 = 34.2 . Coa b
A wl, ”)9./@3\ g :\i\ﬂ | Jsa Y
° 4 ) #

¢« 1 .45 above =increase the first decimal place to 1 Sy s,
21( o . =
()ip\ 32 | Example; 67.09 = 67.1 0567627168
)

C. If 2 decimal places are needed:
Retain the first 2 decimal places if the third decimal place is less than 5

Example; 65.873 = 65.87

Increase the second decimal place if the third decimal place is 5 or
higher
Example: 312.319 = 312.32

-
') L\ as’, .
Part Il. MEASURES OF CENTRAL TENDENCY e 2 Sre
For every group of scores, there are those ones which are noticed as "most". It

is these scores which commonly appear, obtained or grouped. Thus, this is
QSJJ\ called central tendency which_simply serves as the index in the clustering of the

q, ;‘ | X-valvue towards the central valye, There are 3 measures of central tendency.
b L L‘) '-u.uThese are ’rhe| mean, median and m_’g_dre ]

1. Mean (or average). This is probably the most common way of describing _;S?

r"“‘ "“Q"J)s) central tendency. It is done by adding up all the values and then divide | - -
4’;/"‘ the total by the number of values. 5 ,.q{u
- Pl 5. p -
Fundamentals of Biostatistics -34- ,9‘._5‘)\ :15_}\_”
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lllustration: Ungrouped data:

B e e e e O —
29 3
93

Total= 256 256 + 3 =85.33 » Mean

(You can also calculate the Mean using the Excel).

) p-E,L
‘-‘V“) 2l Median.|This is the score found exactly at the middle of a set of values. A

% 2 S mple way for looking the median is to list down all the scores either from
. - highest to lowest or from lowest to hlqhest) The score located at the
‘_ru) l center of the samples is the median. If there are 2 values at the center,
. -f : add them then divide it by 2. The resulting value is the median.
v oy NAP»P '
- >
Al o Nustration: 2 3 4 7 9 f"/ *"’l -
L N
” L"/ \ .)
— — 16 18 19 20 22 23 26 27
iy g M'ddI: numb
. h+l rd i ers
odd 2 = —>3 " ene. 20 + 22 = 42 + 2 = 21 -»Median
even 2 _ﬂ_ n g)ebr’,‘; —> the number repeated many
2. zt-zc-H) P
,g)’l 3. Mode. This is the score found as the most frequently occurring in a set of
J‘M «— scores. An easy way to determine the mode is to arrange the scores in

é| ) xf-

either ascending or descending order.
llustration: 44 37 37 32 45 30 37 42 45 33 36 39

Amange them: 30 32 33 36 37 37 37 39 42 44 45
45

Mode

Important:

When mean is calculated through Microsoft Excel, it is easier. After encoding each
value in a horiontal or column, click “fx". A box for statistical tools will appear. Click
“AVERAGE” and the result will appear. Do not click “SUM” anymore if it is not
required. This is true to both ungrouped and grouped data. However, the computer
does not show anymore how the data are grouped.
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‘Lr,—l-,q /./,Ll ana) |

Mo L\ Part Ill. WEIGHTED VALUES AND WEIGHTED MEAN

Descriptive statistics about weighted values that results to weighted
mean uses the Likert-point scale. The points are expressed in weights and
arbitrary descriptions used depending upon the situation or condition
where it is applied. It could be progressive or regressive when it is one
directional; or integeric when descriptions contain both positive and
negative descriptions. It is also known as two directional.

lllustration:
clil’:,c::t . ?os.l"‘we. .-_.\MD
'11‘9 Progressive/Regressive Integeric <— N.csq\—.\vL
Weight - Arbitrary Descriptions Weight - Arbitrary Descriptions AQSCV'\P ;
r5 - Excellent 5 - Strongly Agree

4 - Very Good 4 - Agree
3 - Good 3 - Uncertain
2 - Fair 2 - Disagree

L] - Poor 1 - Strongly Disagree

The weights in a Likert's-point scale is not always 5. It can be 3 to any
number provided an arbitrary description is given. To facilitafe
interpretation, each weight (point) or a certain distance should have
equivalent description. Here are some examples.

The laboratory department of Hospital Z released the following report in 2010
regarding laboratory examinations requested by different wards in that hospital.

27 £ e G2 iy, 0; SFX  cauwl

S1xY > 2 Dl’f‘s-"p’—g'}”‘"" S~ 7 e e

(9 ¥ BLaboratory . ' -
Examination | Always | Often | Sometimes | Rarely | Never [ (¥ fx) | Wm | Rank | Interpretation

S 4 3 2 ] Py
Urinalysis 27 (s51) 19 13 10 | 432]B.60) 2 Often
Fecalysis 15 28 ) 30 5 | 37831 1 Sometimes
Chest X-ray 22 (47) 30 7 7 444 (570 3 Often
Bloodtest | (77./ [ 36 4 2 1 | 546 |(459] 4 [ Always
Overall Mean | 3.75 Often

Some simple analyses that could be derived from the values are:
Ayalll ol @ﬂ‘ e Y
Sy, 3
0547627168
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1. Blood test appears to be "Always" a laboratory examination requested
while fecalysis is “Sometimes" requested by the different wards in Hospital
Z.
2. Generally, the different wards in H ospital Z “ Often" request for certain
laboratory examinations. Q.glu\a?,p)l Gp_”
ol Procedure in Determining the Weighted Mean Value (Wm)
=V\25 Y0P 1. Determine the _number_of cases (N) per row or horizontally or in the
| ¢ manner the weights are presented.
2. Get the partial products of the frequencies and weight (fx).

; rtial products to get the total product (1fx).
WY 3. Add the pa
g{q’ ¥ 4. Divide the tofal product by the number of coses@’ro get the weighted
o \
A mean value.
5. Give the appropriate description about the weighted mean vclue

obtained.

fx

The formula is: Wm = where: Wm is the weighted mean value

L is the summation sign

H%@Aj\ 9‘ @m& y fis the frequency
[} 3 3 /.

X is the weight

ey U,
@5677627 1 (‘)8 N is the number of cases

Lfx is the sum of the partial products

The way to do it in the calculator is: (27x5) + (51x4) + (19x3) + (13x2) + (10x1) =
>fx+N

Part IV PERCENTILES

Averages or mean value discussed so far are measures of central value,
therefore, they locate the center or midpoint of a distribution. It may also be of
interest fo locate other points in the range, Percentiles do that.
4 v \P’ ’_g_,f Percentiles are values in a series of observations arranged in ascending order of
/«‘w o,.,_).\ magnitude which divide the distribution into 100 equal parts. Accordingly, 10th
— o percentile should have 10% observations to the left and 90% to the right. ==
rr‘«‘»‘ S g

2)/'_;] | For example, the 25th percentile is that value of a variable such that 25% of the

5 ,P Iw 1) observations are less than that value and 75% of the observations are greater.
J Fundamentals of Biostatistics -37-
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Calculation of percentile:

-~ The Pth percentile of a sample of n observations is 1hc of the variable with
= 21— rank (P /100)(1 + n). If this rank is not an integer, it is rounded to the nearest half
rank.

Example: Compute the 10th, 90th and 85th percentiles for the following birth
weight data (Measured in gram):

3200, 2951, 2830, 2759, 3215, 3219, 2581, 2130, 3216, N . o £
pr- UK @»\“ sa Y

Solution:

éls, 3
First arange data in increased (or decreased) order @597(‘)27 1 (‘)8

Cor e

- :J “c 2130, 2581, 2759, 2830, 2951, 3200, 3215, 3216,3219 ) )

(& ¥ -3

L T >  The 10th percentile (or decile) is that value with rank (10/100)(1 + 9) =@so we
- take the value with rank 1, which is 2130 gram.

The 90th percentile is the value with rank (90/100)(1 + 9) so we take the
valua with rank 9, which i{3219)g. — Y

The 85th percentile is the value with rank (85/100)(1 + 9) = 8.5 so we take the
value halfway between the rank 8 and rank 9, which is (1/2)(3216 + 3219) = 3217

a. ——

Fundamentals of Biostatistics -38-
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Unit 5
Variability and its Measures

The previous lesson deals with measures of central tendency. This lesson is focused on
measures of dispersion.

Objectives:

A. To determine the type of the variability in the health sciences

B. To state the definition of the different measures of dispersion.

C. To calculate range, variance, standard deviation and standard of variation
comectly.

D. To give some simple analyses about the result of calculations obtained.

Topics:

A. Types of Variability (dispersion)
B. Measure of Variability (dispersion)

= apel) g A gy Y

2.
3. Standard Deyviation S J
4.

@ 0
Coefficient of Variation ()5617(‘)27 1 (‘)8

Part . Types of Variability

There are three main types of variability:
S - I ) Biological variability
cia3) 2 Redl variability

f‘(—'@ | 3. Experimental variability.

L3Py e

1. Biological variabhility

o/
oP 7 ..’\_Jl Individuals differ when compared as regards, sex, class and other attibutes
1{145- ',a)%5  but the difference noted Varigbility and its Measures may be small and is said
weaw |17, o occur by chance. Such a difference or variability is called biological

N e variability
i, 4
e ¥ Example:

}" t)lP_.» f‘l « Difference observed in the mean blood pressures of two persons.
V) iation in bi ities.
¥ {?-’ AR * A small variation in birth rates of two C‘.
| Fundamentals of Biostatistics -44-
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\ugjr'%n )
=V oL . .

B Al obylp)) LLs o)y (9 ; s
N DL

F“j\ e ~ Classification of biological variability /

I+ Individual variability: One student's height is 160 cm and another of the
same age is 170 cm )
2 . periodical variability: The same individuals show variations in temperature,
pulse rate, blood pressure, WBC count, blood sugar, urea, cholesterol, etc. at
2 different fimes of fhe day %), :)OE |
' Class, group of category variability: Height, weight, blood pressure, etc.vary _ 37
from class to class depending on age, sex, caste, social status or nature of % M’g
u”
—

work 4 PeelS
Y . Sampling variability: there will be variability from one sample to another b (g&l 14
| LR = — :
P | VY,

2. Real variability

L‘P?’)f“ For example the difference in the incidence of cancer among smokers and

Y «s | non-smokers may be due to excessive smoking and not due to chance.
:39,‘-&‘ L Higher coronary incidence may be associated with high cholesterol in blood,

, ~ tension, obesity and such other factors. Sfandard emor of mean and i

proportion help fo verify and solve such problems. If the variability is found to _3 .

be real, the offending external factor has to be foung and duly dealt with. L%\ P

T cA Pl S . Ll d*b'\k—r«a_;"-ve?%'p

3. Experimental Variability

;"L\ ot employed in the study or defects in the techniques involved in the
PR 12\ | experiment.
2\ ,\/py\ They are of 3 types: observer, instrumental and sampling.

wr o e
aid [Error or difference or variation may be due to materials, methods, procedures

7 - p——— ]
c:\.p“ ranae-
varnance
Part Il. MEASURES OF VARIABILITY (DISPERSION =
clisfers'mr—-.————' e ( ) Co. =2 vanahow -
or —| The spread of the values around the central tendencvl)is called dispersion or
vqr;cxh.\\;\ﬁ variability. Measures of dispersion serve as index of spread of x-values away from the
central value. There are 4 common measures of dispersion. These are range, variance,

standard deviation and coefficient of variation.

v "H —2 1. Ronge. This is the difference from the highest and lowest scores. --A-

=y &i xample: 62 = highest score l N~
T e - 35 = lowest score LY -
<Ye pl 27 = RANGE _ g
— — A Y
Fundamentals of Biostatistics -45- - -
o el v B2,
/39@\9\@;\3\&%& e © e D)
S J

ey,
0547627168

Scanned with CamScanner



salim
draft


é*?%aﬁ =

AV ad’, Te

2-@{'@ The variance measures how far each number in_the set is from the
mean. This is obtained by squaring each discrepancy after which sum up the
values then divide it by the number of cases or scores (N-1).

Example:
— Z(x-M)? _ 120 120 _
V= e = =109

p) N-1
o o o ):;‘ 3\ Standard deviation) The standard deviation measures how concentrated (or scattered) the
o P a are aroun e mean; the more concentrated, the smaller the standard deviation. It is g

. A — . . .
Y value that describes the homogeneity or heterogeneity of a set of data being

LI

_é, o i Q,p analyzed. It is computed by taking The square roof of fhe variance. &
1 Ex le:
e I(xi-M)? 120 - ““é
JSB- Toncen. sd.= |55 Tymm V1091 =330 sy c L %
T 5D — 1 Scattering el g

orF
Interpretation of sd values:| 3 -below = homogenous

v above 3 = heterogeneous

4. Coefficient of Variation. This is the ratio of the standard deviation to the mean.
(The higher the coefficient of variation, the greater the level of dispersion around the

r mean). It is generally expressed as a percentage. The lower the value of the °

coefficient of variation, the more precise the estimate. This is obtained by dividing

the value of standard deviation (sd) by the mean and multiplied by 100. The
value is expressed in percent (%).

. _ sd _ 330 _
Example: CV=—x100 l = =41.28%

—> r Co. “ﬂ\ld*iaﬁ.:h—-) 1\ Jl'slfersion .
\l s v — P preu's{om

ﬁ%@ﬁ‘§<ﬁfﬁé¥%§

@ o
0547627168
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Unit 6
Normal Distribution and Standard Normal Distribution

ASal s y
U0 g

. ‘.‘.‘g: Ecrge quantitative data, collected about any variable hos to be summarized by

-~ making a frequency distibution table| as explained in Unit 3. This frequency
2?’.' \ S distribution describes how the dald are distributed around the mean . Further)

d‘a‘,p_z: analysis of data is determined primarily by the shape of this distribution. o2 o

F’C‘]' Jdistmbuhomn - '{é—éld,p}ﬂ,',:, C_L:L._t L3z s
Objectives: .4 ~L)
1. To explain and understand the probability distributions of a random
variable.

2. To find probabilities associated with a normal probability distribution (i.e., z
distribution) using the standard normal table.
3. Apply the basic knowledge of normal distribution to solve problems.

Topics:

1. Probability definition and Properties. . T

2. Random Variable and Probability Distribution. /ﬁ%@d‘ 9\ \ @3&3 Y
3. Normal probability distribution and Properties. 4

4.

0
Using Table of standardized normal distrioution. @561%5627 ,i 68
[i” Probability definition and Properties]
‘f 2 \f'?-‘:” Definition: probability is the numerical assessment of the likelihood of the
J)y‘m:.) occurrence of an event in the experiment that is repeated on the same
— _ ~ 7 conditions. i —>
s \,ﬁ"ﬂ The probability close to zero(‘ P(A)~=0) means that the event has a small W9
)-'*P—«uf e of occurrence and necessaril it will not occur. trep
o, % 2 P(A)=1 ., means that fhe event will occur wit ' Py Il:;x_,,. OpneD
‘J/'/wgu—.‘) Example: There is a 90% probability of a fading pain two days after surgery. . 2o,
- — . >lwwvy
« Probabilities can express as decimal subdivision or fraction then the I on _S—
probability Is between 0 and 1 values. N

e It can be expressed as a proportion, then the probability values are
between 0.00 and 100.00 percent
The probability is a value between 0 and 1, i.e. not less than 0 and not
greater than 1

(e-1) ‘adireul
AP DT S
L Sy, |

—
r—
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<), s les

Q) ;d 5\\(\;" " Definition: the sample space is the set of alle possible outcomes of an
b experiment denofed by Q (omega, Greek letter)
= Definition: the Event is a subset of the sample space, denoted by A, B, C, ....

»® L4 orElLE2..
O’S_'p Definition; Probabillity of any event is given by the formula

P(A)

_N(A) _ numberof ouﬂs’omcs of A

T N(Q) " Total number of outcomesin thesamplespaces
E_C‘)\ =, e

Basic examples

1.

Example1: when a fair coin is tossed twice, or two fair coins are tossed

once then the sample space is: Q={HH,_HT, TH, TT}. N TR
There are 4 possible outcomes in this experiment. H%’@A‘ 9‘ \ Q&&J y
Each outcome is equally likely to occur @ AL, 8 ’
P(HH)=1/4, P(HT)=1/4, P(TH)=1/4, P(TT)=1/4. 597(‘)
0597627168

Example: calculate the probabilitiy that you get at least one Head in
this experiment: P({HH,HT,TH})=3/4

Example: calculate the pr. of gefting no head:
P(TT)=1/4.
———

Example: pr. of getting T and H: P({TH, HT})=2/4=1/2

Example: suppose the possible drugs prescribed by dentists that may
affect smell or taste ampiciliin, codeine, tefracycline. Calculate the
probability of the event A={codeine}.
solufion: firsfly the sample space is
Q={ampiciline, codeine, tetracycline}.
A={codeine}, then P(A)=1/3

[g —— N

Basic properties of probabllity

a) The union of the evenf given by the formula

P(AU B) = P(4) + P(B)= P(AN\B)

Fundamentals of Biostatistics -50-
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—_—

ek

PJC.:SJJ)l

—
-

-

,—a"

/\gsd;j

Mutued oxriusive

SWNPY| (74) conditional Probabliity

’(‘b/.f—l- I

ﬁ%@ﬂ‘ﬁﬁiﬁ‘é%éﬂ
' k)

ey U,
0597627168
It is the probability of A or B or both

b) The complement of an event A is the event not A denoted by A

P(A)=1-P(A)

Mutual exclusion , if two events A and B cannot happen af the same
time i.e., we say that A and B are mutually exclusive events

In this case P(Au B)= P(A)+ P(B) ,since P(ANB)=0

The conditional probability of A given B is defined as
T sty —
P(ANB)
P(B)
Example: A symptom of myocardial infarction in a patient (Male) is a high
level of cholesterol in the blood (lets say of more than 320 mg per 100 ml).

Eei BEvent expresses the high level of cholesterol, cn(ﬂthot the pgt_ient
is exposed to myocardial infarction, and if \

P(A/B)=

P(A/B)=028 & P(B)=0.14 M-I_
= = ——
Fundamentals of Biostatistics -51-
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cme o N (94'\{3)

A

what is the probability that a patient is exposed to myocardial infarction
d has a high cholesterol Ievelf - e

P(A/B)=% — [ PeanBy= a1 B).PB) o
= (0.28).(0.14) = 0.0392 ﬁ%’@d‘ 9‘ @Q\ @}3@’ Y

Sy, 3
5 -
- d:‘/ Vs e)Llndependence ] 0597627168
QSJ{WJJ A If P(A/B)=P(A),then Aisindependent of B.
R

e That mean the probability of occumrence of B does not affect the
orobability of occurrence of A .
eguivalently

LP(A NB)=P(4).P(B)= Aand B are independent l

Example:

Teble (l): Distribution of 60 patients at the chest department of Jazan hospital in
May 2017 according to smoking & lung cancer

Lung cancer
Smoking positive negative

No. % No. % No. %
Smoker 65.2 | 8 | 34.8 [p(23) | 100
Non

smoker | ° | 135 |32 | 865 || 87 | 100
O?) & Total | (20) | 33.3 [¥(a0)| 66.7 [*®0)] 100

e

Total

15
— ey

Assume we draw a person at random from this table.
* Whatis the probability that this person will be a smoker?
) P(smoker)=Number of smoker/Total number of patients=23/60=0.38
hegahv e What is the pr. that the person will be non smoker if you know that his test
‘/C.L,p result was negative lung cancer.
[ P(Non smoker/neg. cancer)=P(N.s and n.l.c./total of lung €)=32/40=0.8

_—.—-.r—-_'

2. Random Variable and Probability Distrib ution
1
‘ ” ) B ~
S'7 J g -
Sl SRS

Fundamentals of Biostatistics -52-
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U A ,\ el cor — -
A random variable, usually wiitten as X, is a variable whose possible values are

numerical outcomes of a random phenomenon.
There are two types of random variables, discrete and continuous.
Example: for discrete random variable: Suppose a variable X can take the

values 1, 2, 3, or 4. .
The probabilities associated with each outcome are described by the following

d table:
riandom
variable —>Ovtcome |1 2 3 4
Probability | 0.1 0.3 0.4 0.2 -

The probability that X is equal to @5\, @

is the sum of the two probabilities:
P(X=20orX=3]=P(X=2)+P(X=3)=03+04=07

g————

Probability Distribution (histogram)
Dbl . N
IJ“L e This distribution of above table may also be described by the probability

L) histogram as

vl -
o

A%@ﬂ‘ﬁcfQ\é%éﬂ

Sy, 3
0597627168

3 P ow-¢ oww

- | 2
de;’é’ Crhe Area of all bars is equal to 1)

3.  Normal probability distribution and its properties

Definition: it is o Bell-shaped contiuous distribution widely used in statistical
inference. Itis also frequently called the Gaussian distribution, after the well-
known mathematician Karl Friedrich Gauss (Figure 3.1).

A oD

‘J ' 8 3. . * i &
T el
u" - - Fundamentals of Biostatistics -53-
slop )
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Karl Friedrich Gauss (1777-1855)

) 0\ —
U ¢ e —
: @of the biomedical data follow normal distribution.
xample: if we collected dafa of blood pressure values of a large number of
individuals, then the frequency distribution of blood pressure will be a Bell-
haped curve which is symmetrical curve

Anormal Distribution is a theoretical model of the whole population about
the central value, where p is the mean of x and o is standard deviation of x.
When p=0 and o=1 then it is called standard normal distribution

———
——

PoFulaﬁob\ /% mean

(paramerer) &= 8D
i) ol A o
X = mean Ayl e @}&;ﬂ

Sam P [ﬂ« . Fundamentals of Biostatistics -54- 3
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Normal Probability Distribution

Normal Curve

Standard Deviation

fla) = S / /\\

15.0% 15.0%

19.1%19.1%,

o - //
@"‘Ak)' - ) 3 -25 -2 -15 -1 05 0 05 { 15 2 25 3
g -, l(_LD_LP Chart prepared by the NY State Education Department
—

Properties of Normal distribution

1. The normal curve is symmetrical about the mean ;

-—

é‘“” u.n )
g "‘ 2 The meanis at the middle and divides the area into halves;
(-‘-UJ-Q)) d‘——"

—

3 The total area under the curve is equal to 1;

4 Itis completely determined by its mean and standard deviation @ (or vanance crf)

Note:

In a normal distribution, only 2 parameters are needed, namely i and a2,
5. The % of the data fall within 1,2 or 3 standard deviation of the mean are

[u- o, u+ o] —>683%

X [i-20, u+20]— 95.5%
(=30, ju+30]-99.7%

Which is called The Standard Deviation Rule

o This mesans: P(-1€ Z <+1)=0.683 or 68% where zis a stondcrd normal variable
P(-2< Z7<+2)=0.95 or95%
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P(-3< 7 <+3)=0.997 or 99.7%
A araph of this standardized (mean 0 and variance 1) normal curve is shown.

f)

1 g2 3

0
-3 -2 -1 ,
| L_68.27% ;

95.450

=

99.73%0

Using Table of standardized normal distribution
Example: find P(Z < 1.65)=
P(Z < 1.65) = 0.9505

g

Table D
Table D.  Standard Normal Probabilitics P(Z < 2).

Z .01 02 03 04 .05 06 .07 .08 09

0.00 5000 5040 5080 5120 5160 [.5199 5239 5279 5319 3359
010 5398 5438 5478 5517 5557 |.5596 3636 5675 5714 5753
0.20 5793 5832 5871 5910 5948 |.5987 6026 6064 6103 6141
030 6179 6217 6255 .6293 6331 0368 6400 63 6480 6517
040 6554 6591 6628 6664 6700 |.6736 6772 6ROS 6844 687V

050 6915 6950 6985 7019 7054 |.7088 7123 7187 7190 (7224
0.60 7257 7291 7324 7357 7389 [.7422 7454 7486 7517 7549
070 7580  .7611 6427673 7704|7734 7764 7794 TR23 7SS
0.80 7881 7910 7939 7967 7995 |L.B0O23 KOS HO78  BlI06 RI133
090 8159 8186 8212 K238 8264 |.8280 K315 830 8165 8389

1.00 8413 .B438  .B461 8485  B508 |.8531 8554 8577 85O0 Re2|
110 8643 8665 8686 K708 8729 | .R740  ®770 8790  .8RI10 8830
1.20 8849  .BBGY  .BBBE  .BOOT  .8Y2S | .R944  RY62  BYS0D 8997 9013
130 9032 9049 9066 9082 9099 |9115 9131 9147 9162 9177
140 9192 9207 9222 9236 9251 4205 9279 9292 9306 931V

150 9332 9345 9357 9370 9382 V4RSS 04060 9418 9429 0441
1.60 25 Q484 9495, ( 9505 ) 9518 0525 9535 9545

. — - ~es o~ nenm - . g
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Example: find the area under the curve
Solution: P(Z 2 1.52)=

=1-P (z< 1.52)

=1-0.9357=0.0643

v

Table D
Tahle D.  Standard Normal Probabilities P(Z < 2).
zZ ™ 01 02 03 o4 05 06 07 08 09
000 3000 5030 [.5080 5120 5160 5199 5239 5279 5319 5339
010 S308 5438 [.S478 5517 5557 5506 8636 5675 5714 5753
020 5793 5832 |.S871 5910 5948 5987 6026 .600d 6103 6141
030 6179 6217 |.6255 6293 6331 6368 606 6443 6480 6517
040 6554 6591 |.6628 6661 6700 6736 6772 6808 684 6879
050 6915 6950 |.6985 7019 7054 7088 7123 7157 7190 7124
060 7257 7291 |.7324 7357 7389 7422 7454 7486 7SIT TN
070 7580 7611 |.7642 7673 7704 7734 7764 7794 7823 T™™2
080 7881 7910 |.7939 7967 .7995 .8023 .8051 .8078 .Sl0e 8133
090 K159 SI186 |.8212 8238 8264 8289 8315 830 NS N3
100 313 8438 |.8461 8485 8508 8531 8554 8§77 83N Nl
110 8633 %665 |.8686 8708 K729 8740 8770 87U 8810 N3N0
120 8849 8869 |.8888 8007 8025 8044 SO  .NOS0  NZWT  00lS
130 9032 9049 19066 9082 9099 9115 9131 9147 Q162 8177
140 9192 9207 |.9222 9236 9251 9265 9279 0202 930 030
1.50 —H—?V%ﬂ 9370 9382 9394 0406 I8 420 on
160 9452 9463 9474 9484 9495 9505 SIS 9828 9335 084S
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4. Solving problem using N.D tables
Remark: Transform normal distributed variable fo standard normal distributed

variable
If X normal distributed and its Mean is M and its standard deviation SD then

The variable Z = Xs'—DM will be standard normal distributed.

Application: Assuming the normal Heart Rate(H.R) in normal healthy
individuals is normally distributed with Mean=70 and Standard deviation =10

beats/min.
Find the probability that a person has a heart rate less than 80 beats/min.

Solution: what know is Mean=70, SD=10 with normal distribution
What want to know P(X < 80)=¢.
Z = 80 — 'q"o = (o

i

P(x < 80)=P[(x-70)/10 <(80-70)/10]= f~—o""‘ e
=P(z < 1)=0.8413 I

—
-

Table DD, Standard Norm

P(z<1) = or3413

7. 00 .01
O.() SO0 .S030
0.10 5398 .S5438
0.20 STOR LSR32
O 3 6179 6217
030 O6SS3 6591
.50 6H91S L69S0
0.60 7257 7291
0.70 7580 70611

3 0.x0 TRN 7910
.90 K159 HINO
—l".l'l'l"> =313 M33%
1.10 HOd3 HO6OS

ﬁ%¢@\9wﬁig\d%éy
' J

YU,
0547627168
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