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Hypothesis Tests (two samples)
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Motivation

I introduce a new process that appears to improves yield from 
80.5 to 88.6.  Is this a significant change or random variation?

My bicycle frame is subjected to a max load of 100.0 and its 
strength is 110.0.  How likely is it to fail?



Recall: confidence interval for difference between two means

T
x ̅ 5 FEET



Hypothesis test on difference between two means

Mx My Δ difference is

normally distributed
with

mean Δ

so FEE



Example

diameter of inclusions of two types of welds

using argon

544 welds
x̄ = 0.37
sx = 0.25

using CO2

581 welds
ȳ = 0.4

sy = 0.26

Is the difference in means significant?



Ho Mx My 0 Ha My My 0

x ̅ 5 0.03

EE 0.0152

11Am
2x norm cdf 0.03 0 0.0152 0.0485



95% confidence bound for difference (argon - co2)?

norm interval 0.95 0.03 0 0152

11
0.0598 0.000196

0.9 5

0,03



Can we conclude that the mean diameter for carbon dioxide 
welds (  ) exceeds that for argon welds (  ) by more than 
0.015 𝜇m?

μy μx



Example

items identified on website

conventional design

10 users
ȳ = 32.3
sy = 8.56

structured design

10 users
x̄ = 44.1
sx = 10.09

Is the difference in means significant?





95% lower bound on difference



Reliability
strength load

failure



Example

buckling of bicycle component in axial compression

load

16 samples
ȳ = 2000
sy = 800

strength

16 samples
x̄ = 2250
sx = 200

probability of failure?



strength y
load

Mx My
x ̅ 5 250

z
F it 206.155

norm.adf 0,250,0
0.112



Paired Data

A tire manufacturer wishes to compare the tread wear of tires 
made of a new material with that of tires made of a conventional 
material. One tire of each type is placed on each front wheel of 
each of 10 front-wheel-drive automobiles.  The choice as to 
which type of tire goes on the right wheel and which goes on 
the left is made with the flip of a coin.
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