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1.1 Overview: Statistical Inference, Samples,
Populations, and Experimental Design

-Use of Scientific Data
-Variability in Scientific Data
-The Role of Probability

٣

Example 1.2 Often the nature of the scientific study will dictate the role that 
probability and deductive reasoning play in statistical inference. Exercise 9.40 on 
page 297 provides data associated with a study conducted at the Virginia 
Polytechnic Institute and State University on the development, of a relationship 
between the roots of trees and the action of a fungus. Minerals are transferred from 
the fungus to the trees and sugars from the trees to the fungus. Two samples of 10 
northern red oak seedlings are planted in a greenhouse, one containing seedlings 
treated with nitrogen and one containing no nitrogen. All other environmental 
conditions are held constant. All seedlings contain the fungus Pisolithus tinctorus. 
More details are supplied in Chapter 9. The stem weights in grams were recorded 
after the end of 140 days. The data are given in Table 1.1.

٤

3

4



10/17/2020

3

٥

٦

5

6



10/17/2020

4

1.3 Sampling Procedures; Collection of Data

Simple Random Sampling
Experimental Design
Example 1.3:1  A corrosion study was made in order to determine whether 
corrosion of an aluminum metal coated with a corrosion retardation substance 
reduced the amount of corrosion. The coating is a protectant that is advertised to 
minimize fatigue damage in this type of material. Also of interest is the influence of 
humidity on the amount of corrosion. A corrosion measurement can be expressed 
in thousands of cycles to failure. Two levels of coating, no coating and chemical 
corrosion coating, were used. In addition, the two relative humidity levels are 20% 
relative humidity and 80% relative humidity.
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Measures

Measures of variability
(Central Dispersion)

Variance 
Standard Deviation 

Range

Measures of Location
(Central Tendency)

Mean 
Median 

Mode

٩

1.4 Measures of Location: The Sample Mean and 
Median
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Other Measures of Locations 
-Trimmed Mean
e.g., in computing 10% trimmed mean, we cancel 
the highest 10% and the lowers 10% of our data
-Benefit: 
1)Having a mean close to median 
2) Reduce the effect of very high and very low 
value  
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Measures of Variability
-Variance and Standard deviation 
-Range  
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Units for Standard Deviation and Variance????
SD= same data unit 
S=same data unit squire

Discrete and Continuous Data
(countable and uncountable)
Example on Discrete Data
-Family size 
-number of class student 
-Failure rate (number of failure per unit time) 
Example on continues Data
-High, weight, width
-Hand strength 
-Human lifespan  

١٥

Statistical Modeling, Scientific Inspection, 
and Graphical Diagnostics

1) Scatter Plot

At times the model postulated may take on a somewhat complicated form. 
Consider, for example, a textile manufacturer who designs an experiment where 
cloth specimen that contain various percentages of cotton are produced. 
Consider the data in Table 1.3.
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2) Stem-and-Leaf Plot

e.g., To illustrate the construction of a stem-and-leaf plot, consider the data of Table 1.4, 
which specifies the “life” of 40 similar car batteries recorded to the nearest tenth of a 
year.
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3) Histogram

Mean= ∑ ஼௟௔௦௦ ெ௜ௗ௣௢௜௡௧×௙
∑ ௙

=
1.7 × 2 + 2.2 × 1 + ⋯ + 4.7 × 3

2 + 1 + ⋯ + 3
=3.4125

Mean of Histogram
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First, we write data iExample 1: Find the first 
and third quartiles of the data set {3, 7, 8, 5, 
12, 14, 21, 13, 16, 18}.

in increasing order: 3, 5, 7, 8, 12, 13, 14, 16, 
18, 21.

Location of Q1: (10+1)*0.25=2.75
Interpolation
Q1=value of location 2+0.75*( value of location 
2- value of location 3)
Q1=5+0.75*(7-5)=6.5

Location of Q2: (10+1)*0.5=5.5
Q2= (12+13)/2=12.5
Location of Q3: (10+1)*0.75=8.25
Q3=value of location 8+0.25*(value of location 
9- value of location 8)
Q3=16+0.25*(18-16)=16.5

Inter quartile range (IQR)=
Q3-Q1

IQR =16.5-6.5=10٢٣

4) Box-and-Whisker Plot or Box Plot
-You have to know to estimate the percentile and quartile 

e.g., Nicotine content was measured in a random sample of 40 cigarettes. The data 
are displayed in Table 1.8.

In order 

0.72 0.85 1.09 1.24 1.37 1.4 1.47 1.51 1.58 1.63
1.64 1.64 1.67 1.68 1.69 1.69 1.7 1.74 1.75 1.75
1.79 1.79 1.82 1.85 1.86 1.88 1.9 1.92 1.93 1.97
2.03 2.08 2.09 2.11 2.17 2.28 2.31 2.37 2.46 2.55
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Location of Q1: (40+1)*0.25=10.25
Q1: 1.63+0.25*(1.64-1.63)=1.6325

Q2=(1.75+1.79)/2=1.77

Location of Q3: (40+1)*0.75=30.75
Q3: 1.97+0.75*(2.03-1.97)=2.015

IQR=2.015-1.6325=0.3825

1.5IQR=0.57375

Q3

Q2
Q1

1.5 IQR

IQR

Outlier

٢٥

Outlier

• Find 62% percentile of Example on slides 
number 23

Location of 62% percentile is (n+1)*0.62=6.82
62% percentile=Value of location 6+0.82*(Value of location 7-Value of 
location 6)=13+0.82*(14-13)=13.82

• Find 29% percentile of Example on slides 
number 24

Location of 29% percentile is (40+1)*0.29=11.89
29% percentile=Value of location 11+0.89*(Value of location 12-Value of 
location 11)=1.64+0.89*(1.64-1.64)=1.64
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P(X=10)+P(X=11)+P(X=12)+P(X=13) +P(X=14)+P(X=15)

P(X=3)+P(X=4)+P(X=5)+P(X=6) +P(X=7)+P(X=8)

0.8779

0.1859
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