STATISTICS

= \ [MTORPHINL ACADLI'TY




Pharmaceutical Statistics
Lecture 4
Descriptive statistics
Worked Examples & Revision

Prepared and Presented by
Dr. Muna Oqal



[ ) [ ) [ ] A\ LZ/ ) \
~+ Definitions 2
L A
s Frequency distribution: is the organisation of raw
data in table form, using class intervals and
frequencies

* Frequency: number of data values that fall in the

range. 27l

e Relative Frequency (rf): It is the proportion of
values that falling within a class interval. This
relative frequency, rf, is obtained by dividing the
number of values in particular class (f) by the
total number of frequencies (n) or values

Class frequency _ J

Relative frequency

Sample size n
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 Cumulative frequency (cf), cumulative relative
frequency (c.r.f)

» Sometimes cf and c.r.f are computed to
facilitate obtaining information regarding the
frequency of the relative frequency of values
within two or more classes or class interval.

» These can be obtained by calculating the sum of
number of values (frequencies or relative
frequencies) falling within the class or class
interval of interest.



2 Definitions
. Class intervals:ds/arange towhichdataare dlﬁggd
* Class Intervals or Class Width or Classes or Bar Width or

Interval Width or Bins,(all)refer to grouping numerical
data into equal width groups.

* If you have class interval (60-69), if you computed the
width by subtracting 69 from 60 the answer is 9 as (69-
60=9), so 60-69 is more than 9 items.

(PBut___use __your _fingers _ to __count:
(60,61,62,63,64,65,66,67,68,69), the width is 10.

* Therefore, the interval width of a class interval =

—

(Upper class limit-lower class limit)+1
69-60)+1=10
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+ Determine class width of raw data <t '

* Class width=R/K, R is the range of data set,
which is computed by subtracting the highest
value from lowest value of raw data.

e K and Class width value round them to next
whole number.

* The begging of the 15 class interval (lower g
class limit) should be near the lowest value
and be a multiple of the class width.
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Definitions

* The Mid-interval (Midpoint):

It can be computed by adding the lower limit of the

interval to the upper limit of it, then divide the total
by 2.

Midpoint of class= (Lower class limit + Upper class limit)
2

Example:
Find out the midpoint of a class interval (10-20)?
Mid-point=(10+20)/2=15
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Class Boundaries

The cells of a bar graphs (e.g. histogram) must be joined to

continuousyvariable: To accomplish this, we must take into

account the true boundaries (True class limits) of the class
intervals.

Class boundaries: Themmnumbersythatuseparatesclasses
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Definitions
Difference Between Histogram and Bar Graph

Bar Graph
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* 2~ On y-axis, we have numbers,
and x-axis, we have data which
can be anything.

 2- Bar graph or chart can be drawn

horizontally.
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E Frequency

Intervals

There is no gap between bars.
On y-axis, we have numbers,

and x-axis, we have data which

is continuous and will always

be number.

Histogram cannot be drawn
horizontally.

In histogram, the area of the bars
represents the frequency



Solved Example
How do you construct a frequency table?

83 72 2 @ 73
85 98 @ 100 80
77 -- . 100 89

90 98 83 80 78
91 86 89 i 90
88 75 91 74 86
100 91 86 85 89
77 96 78 98 93
71 88 f & 84 91
96 71 85 S0 93

1. Identify the highest value (HV) and the
lowest value (LV).

2. Calculate therange: R = HV = LV

R=100-70=30




Solved Example

3. Find the number of class intervals,
using Sturge’s formula:

K=1+33logN

K = number of class intervals
N = total number of observations

K=1+3.3log 50
K=6.61

K - 7 (rounded to the nearest whole number)



Solved Example

4. Determine the class widih.

Class width =R
K

Class width =30 =4.28
7

Class width =5 (next whole number)

5. The beginning of the 1% class interval
(lower class limit) Should be near the lowest
value and be a multiple of the class
width.




Solved Example

‘ lower class limit
' upper class limit

70-74 (70,71,72,73,74)

75 - 79 Tip: lower class limit
80 -84 should be a multiple of

85 B 89 the class width

9 5 - 9 9 not overlap.

100 - 104




Solved Example
7. Obtain the class boundaries.

Subtract 0.5 from each lower class
limits and add 0.5 to each upper limits.

70-74
75-179
80 -84
85 -89
70-94
95-99
100 - 104

69.5-74.5
74.5-79.5
79.5-84.5
84.5-89.5
89.5-94.5
94.5 - 99.5
79.5-104.5



Solved Examples

8. Find the midpoint or class mark of each
class interval.

Class mark = lower limit + upper limit

2
70-74 72
75-79 77
80 - 84 82 aﬁf:;’r;:rﬁe
85 -89 87 class width.
90-94 92
95-99 97

100-104 102



Solved Example

Frequency Distribution Table

Cumulative

Class Class Class Mark Relative [Cumulative| Relative

Interval | Boundary | (midpoint) | Frequency | Frequency | Frequency | Frequency
70-74 | 69.5-74.5 72 8 0.16 (% 8 0.16.%/
75-79 74.5-79.5 77 8 0.16 16 0.32
80-84 79.5-84.5 82 5 0.1 %) 21 0.42
85-89 84.5-89.5 87 11 0.22 32 0.64
90-94 89.5-94.5 92 9 0.18 41 0.82
95-99 94.5-99.5 97 5 0.1 46 0.92

100-104 | 99.5-104.5| 102 4 0.08 so e

so |




Calculate the mean?

Solved Example

Class midpoint Product of
Interval | ofclassx | Frequency f @)
70-74 72 i 8 —r 576
75-79 77 g = 616
80-84 82 W 5 = 410
85-89 87 11 957
90-94 92 9 828
95-99 97 5 485
100-104 102 4 408
Sxf 4280
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Solved Example
Calculate the median (m)?

Cumulative
Frequency f
Class Frequency
Interval (cf)
70-74 8 8
75-79 8 16
80-84 5 21 F
Class median 85-89 32
90-94 3 a1
95-99 5 46
w0104 [+ [ ESONNINR
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-F
i=5, L,,=84.5, use the formulam = Lm+(f—)i
Median = 86.3



Solved Example

Calculate the Mode?
Class Frequency f
Interval
70-74 8
75-79 8
80-84
Modal class 85-89 11
90-94 A,=(11-9)=2
95-99 5
100-104 4

A

Use the formula Mode =1L, + (A1+ Az) i

Mode=88.3



Solved Example

* In this worked example:

» Mean=85.6

» Median=86.3

» Mode=88.3

» So Mode>Median>Mean

» |s data normally distributed? If not, so what?!
» |s data skewed left or right?

» So the tail of distribution is on the left or right
hand??



