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Fundamentals of Statistics

Definition of statistics
1. A collection of quantitative data 

pertaining to any subject or 
group, especially when the data 
are systematically gathered and 
collated.

2. The science that deals with the 
collection, tabulation, analysis, 
interpretation, and presentation of 
quantitative data.

Collection of data

1. Variable are those quality 
characteristics that are measurable, 
such as weight measured in grams.

2. Attributes, on the other hand, are 
those quality characteristics that are 
classified as either conforming or 
not conforming to specifications 
such as a “go/ no go gage.”



In collecting data the number of figure is 
a function of the intended use of the 
data.
example
the life of light bulbs, it is acceptable to 
record 995.6h. Recording a value of 
995.632 is too accurate and unnecessary.
Specification has lower limit of 9.52 mm 
and upper limit of 9.58 mm.

0.001 ->0.01

Measuring instruments

may not give a true reading because 
of problems due to accuracy and 
precision.

Accurate Precise Accurate 
and Precise

Describing the data

Two techniques 
are available to 
accomplish this 
summarization of 
data- graphical
and analytical.

Unorganized data are virtually meaningless.



Graphical

The graphical technique is a 
plot or picture of a frequency 
distribution, which is a 
summarization of how the data 
points occur within each 
subdivision of observed values 
or groups of observed values.

Analytical 

summarize data by computing a 
measure of central tendency and a 
measure of the dispersion.

Frequency Distribution

Ungrouped Data
comprise a listing of the 
observed values.



Grouped Data
represent a lumping together of 
the observe values.



1. Collect data and construct a tally 
sheet

2. Determine the range

3. Determine the cell interval

4. Determine the cell mid points

5. Determine the cell boundaries

6. Post the cell frequency

The number of cell or grouped in 
a frequency distribution

The number of cells should be between 5 
and 20.
use 5 to 9 cells when the number of 
observations is less than 100.
use 8 to 17 cells when the number of 
observations is between 100 and 500.
use 15 to 20 cells when the number of 
observations is greater than 500.

There are 45 categories, which are too many 
and must be reduced by grouping in to cells. Determine the range

H LR X X= −

Highest number

Lowest number

= 2.575-2.531

= 0.044



Determine the cell interval

The cell interval is the distance 
between adjacent cell midpoints

When ever possible, an odd interval 
such as 0.001, 0.07, 0.5, or 3 is 
recommended so that the mid point 
values will be to the same number of 
decimal places as the data values. 

The cell interval (i) and the number of 
cells (h) are interrelated by the 
formula,

/h R i=

Assume that i=0.003; then h = 0.044/0.003

= 15

Assume that i=0.005; then h = 0.044/0.005

= 9

Assume that i=0.007; then h = 0.044/0.007

= 6

Give the best presentation

Sturgis’ rule,

= 0.044/(1+3.322(log110))
= 0.0057      0.005

Determine the cell interval
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Determine the cell midpoints

The lowest cell midpoint must be 
located to include the lowest data 
value in its cell. The simplest 
technique is to select the lowest 
data point as the midpoint value 
for the first cell. A better technique 
is to use the formula,

2L L
iMP X= + Do not round the answer

2L L
iMP X= +

0.0052.531
2

= +

2.533=
The first cell will have data values of 2.531, 2.532, 
2.533, 2.534, and 2.535.

Determine the cell boundaries

2.531 2.532 2.533 2.534 2.535

2.5305

Lower Boundary

2.5355

Upper Boundary

The boundary values are an extra decimal 
place in accuracy than the observed values.



Some analysts prefer to leave the 
boundaries at the same number  
of decimal places as the data.

Therefore, the lower boundary 
for the first cell is 2.531.

Post the cell frequency

Measures of Central Tendency

Average
1. Ungrouped data

2. Grouped data
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Example Problem

A technician checks the resistance 
value of five coils and records the 
values in ohms(Ω):X1=3.35, 
X2=3.37, X3=3.23, X4=3.34, and 
X5=3.30. Determine the average.

=3.33 Ω



Example Problem
Given the frequency distribution of the life 
of 320 automotive tires in 1000 km as 
shown in Table 3-7, determine the average.

3. Weight average
When a number of average are combined 
with different frequency.
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Tensile tests on aluminum alloy rods are 
conducted at three different times, which 
results in three different average values in 
megapascals (Mpa). On the first 
occasional five tests are conducted with a 
average of 207 Mpa; on the second 
occasion six tests, with a average of 203 
Mpa; and on the last occasion three test, 
with a average of 206 Mpa. Determine the 
weight average.

Example Problem Median
is the value which divides a series of 
ordered observation so that the 
number of items above it is equal to 
the number below it.
Ungrouped technique

n=odd     Median is the midpoint of 
the values.

n=even    Median is the average of 
the two middle numbers.

Grouped technique
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Median

Lower boundary of the cell with the median

Total number of observations

Cumulative frequency of all cells below

Frequency of median cell

Cell interval

Example Problem

Mode

is the set of numbers is that value that occurs 
with the greatest frequency. It is possible for 
the mode to be nonexistent in a series of 
numbers or to have more than one value.

Example

3, 3, 4, 5, 5, 5, and 7 

22, 23, 25, 30, 32, and 36

105, 105, 105, 107, 108, 109, 109, 109, 110, and 
112

has a mode of 5

does not has a mode

has two modes, 105 and 109.

Relationship Among the Measures of 
Central Tendency



Measure of Dispersion

describe how the data are spread 
out or scattered on each side of 
the central value.
Range
Standard Deviation

Range

Is the difference between the 
largest and smallest values or 
observations.

H LR X X= −

Highest observation in a series

Lowest observation in a series

If the highest weekly wage in the 
assembly department is $280.79 
and the lowest weekly wage is 
$173.54, determine the range.

Example Problem

$107.25

Standard Deviation

is a numerical value in the units of 
the observed values that measures 
the spreading tendency of the data. 
A large standard deviation shows 
greater variability of the data than 
does a small standard deviation.
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Example Problem

=0.08=0=3.0
0.1-0.12.9
0.01+0.13.1
0.01-0.12.9
0.000.03.0
0.01-0.12.9
0.04+0.23.2

iX iX X− 2( )iX X−

X ∑ ∑

s=0.13 kg 1. Ungrouped technique

Determine the standard deviation of the 
moisture content of a roll of Kraft paper. 
The results of six reading across the 
paper web are 6.7, 6.0, 6.4, 6.4, 5.9, and 
5.8%.
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=0.35%

2. Grouped technique
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Do not round             or            , as this action 
will affect accuracy.
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Example Problem

Given the frequency distribution of Table 3-9 for 
passenger car speeds during a 15 minute interval on 
I-57, determine the average and standard deviation.



Relationship Between the 
Measure of Dispersion

Other Measures

1. Skewness is a lack of symmetry of 
the data. The formula is given by
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0   the data are symmetrical
+   the data are skewed to the right
- the data are skewed to the left

Example Problem

Determine the skewness of the frequency 
distribution of Table 3-10. The average and 
sample standard deviation are calculated and 
are 7.0 and 2.32, respectively.



1. Kurtosis is the peakedness of the 
data. The formula is given by
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Example Problem

Determine the kurtosis of the frequency 
distribution of Table 3-10, which has        = 7.0 and

= 2.32.

X
s

question
1. Determine the median of the 

following number
22, 11, 15, 8, 18
35, 28, 33, 38, 43, 36

2. The average height of 24 students in 
sec1 of qc course is 1.75m; the average 
height of 18 student in sec2 is 1.79 m; 
and the average height of 29 students 
in sec3 is 1.68 m. What is the average 
height of the student in three sections 
of quality control.



Concept of a Population 
and a Sample

The Normal Curve

Normal curve or Gaussian 
distribution is one type of 
population that is quite common. 
The area under the curve is equal 
to 1.0000 or 100%.

iXZ μ
σ
−

=Standard normal value

99.73% of item are include between ±3σ

Problem


