Lecture 25

Confidence Intervals (for difference between 2 groups)

Manju M. Johny

STAT 330 - lowa State University
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Confidence Interval for Difference
Between Groups



Confidence Intervals

e In the previous lecture, we learned how to build a confidence
interval to estimate an unknown population parameter 0

0+ z,/,SE(D)

e Now, we learn how to build a confidence interval to estimate
the difference between 2 population parameters
— Compare group 1 and group 2 with parameters #; and 6,
respectively
— Build a confidence interval for unknown 6; — 65

(9A1 — 9,\2 + Za/QSE(é\l — 9’\2)
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Cl for Difference in Means



Cl for Difference Between Means (p; — (o)

e Group 1 has unknown population mean g
e Group 2 has unknown population mean o

e Build a confidence interval to estimate 1 — o
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Cl for M1 — 2 Cont.

Estimate p; — po with )_<1 = )_<2

o E(X1 —Xo) = p1 — 2
_ — o2 o2
° Var(X]_—X2): nii—i_nij

= = 2 2
— SE(X1 — Xo) =/ 2 + 22

Since we typically don't know the population variance o

it with the sample variance s2.

= = s 52
= SE(Xy — Xo) = /L + Z

Then, the confidence interval for i — uo is

= replace

2 2

— — S S
(X1 —Xo) £ 2ot = + 2
n ny

4/10



Cl for Difference in Proportions




Cl for Difference Between Proportions (p; — p>)

e Group 1 has unknown population proportion p;
e Group 2 has unknown population proportion p

e Build a confidence interval to estimate p; — p»
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Cl for p; — p, Cont.

Estimate p; — po with p1 — po

e E(pr—pPo)=p1— P2

o Var(pr — po) = Pl(lnzpl) + P2(1,;P2)
— SE(pr — po) = \/Pl(lnzpl) + P2(1ngp2)

Since we don't know the population proportion p, replace it with

sample proportion p.

— SE(pr — po) = \/131(1*131) L (k)

m n

Then, the confidence interval for p1 — po is

A p1(l—p1) Pl —po
(Pl—Pz)iZa/z\/ ( )+ ( )

n no
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Examples




Example: Difference in Means

Example 1: Taxable Income

We obtain IRS records from the east coast and the west coast for
the year 2000. For 1000 records obtained from the east coast, the
mean taxable income is $37,200 and standard deviation is
$10,100. For 2000 records obtained from the west coast, the mean
taxable income is $42,000 and standard deviation is $15, 600.
Construct a 95% confidence interval to compared the mean

taxable income between the 2 regions.

7/10



Interpretation

e We are 95% confident that the difference in population mean
taxable incomes between east coast and west coast (east -
west) is between -$5,726 and -$3,873
OR

e We are 95% confident that the true mean taxable income in
the east coast is less than that of the west cost by between
$3,873 and $5, 726.
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Example: Difference in Proportions

Example 2: Digital Communications

Suppose we are interested in comparing the corruption rates of
messages sent using 2 different digital communication systems.
Out of a 100 messages sent by system A, 5 are corrupted in
transmission. Out of a 100 messages sent by system B, 10 are
corrupted in transmission. What's the difference in the corruption
rates? Calculate a 98% confidence interval to estimate the

difference in the corruption rates.
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Interpretation

e We are 98% confident that the difference in true corruption
rates between system A and B (A - B) is between -0.136 and
0.036.

OR

e We are 98% confident that the population corruption rate of
system A is between 0.136 /ess than and 0.036 greater than
the population corruption rate of system B.

Note: Since 0 is contained in the confidence interval, there is no
significant evidence of difference between system A and B.
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