
LARGE-SAMPLE z-TEST ABOUT ANY POPULATION MEAN µ [DEVORE 8.2]

• LARGE-SAMPLE z-TEST ABOUT ANY POPULATION MEAN µ (SUMMARY):

Population: Any Population with std dev σ unknown

Random Sample: X := (X1, X2, . . . , Xn) (n > 40)

Realized Sample: x := (x1, x2, . . . , xn) (n > 40)

Approx. Test Statistic W (X;µ0)

Test Statistic Value W (x;µ0)
Z =

X − µ0

S/
√
n

z =
x− µ0

s/
√
n

HYPOTHESIS TEST: P-VALUE DETERMINATION:

H0 : µ = µ0 vs. HA : µ > µ0 P-value ≈ P(Z ≥ z) = 1− Φ(z)

H0 : µ = µ0 vs. HA : µ < µ0 P-value ≈ P(Z ≤ z) = Φ(z)

H0 : µ = µ0 vs. HA : µ 6= µ0 P-value ≈ P(|Z| ≥ |z|) = 2 · [1− Φ(|z|)]

Decision Rule:
If P-value ≤ α then reject H0 in favor of HA

If P-value > α then accept H0 (i.e. fail to reject H0)

• LARGE-SAMPLE z-TEST ABOUT ANY POPULATION MEAN µ (P-VALUES VISUALIZED):

H0 : µ = µ0

HA : µ > µ0

H0 : µ = µ0

HA : µ < µ0

H0 : µ = µ0

HA : µ 6= µ0
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EX 8.2.1: Consider the population of all US college student heights and the average height µ (in feet.)

The last US census revealed that the average college student height was 5.4 ft.

Suppose a sample of size (n = 50) is taken from the population.

Moreover, the sample mean x = 5.1 ft and the sample std deviation s = 1.2 ft.

Does the sample data suggest that the average student height nowadays has decreased??

(Use significance level α = 0.05)

(a) State the appropriate null hypothesis H0 & alternative hypothesis HA.

(b) Compute the appropriate test statistic value for this hypothesis test.

(c) Compute the resulting P-value.

(d) Make the appropriate decision.

EX 8.2.2: Jim has a well on his land from which he draws well water.

For the ten years he lived there, the well water tasted fine, meaning its pH was 7.0.

However, recently he noticed the well water tastes slightly alkaline (pH above 7.0).

So, he draws 42 buckets of water on different days, at different times & independently of each other.

He measures the pH level of each bucket and determines that the sample mean is 7.6 and sample variance is 5.2.

Does the data suggest that the average pH level of the well water is more alkaline??

(Use significance level α = 0.01)

(a) State the appropriate null hypothesis H0 & alternative hypothesis HA.

(b) Compute the appropriate test statistic value for this hypothesis test.

(c) Compute the resulting P-value.

(d) Make the appropriate decision.
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EX 8.2.3: Jerry has a well on his land from which he draws well water.

For the twenty years he lived there, the well water tasted fine, meaning it has a neutral pH (pH = 7.0).

Recently he noticed the water sometimes tastes alkaline (pH above 7.0) and sometimes acidic (pH below 7.0).

So, he draws 80 buckets of water on different days, at different times & independently of each other.

He measures the pH level of each bucket and determines that the sample mean is 6.7 and sample std dev is 1.13.

Does the data confirm Jerry’s suspicion that the average pH level of the well water is not neutral??

(Use significance level α = 0.05)

(a) State the appropriate null hypothesis H0 & alternative hypothesis HA.

(b) Compute the appropriate test statistic value for this hypothesis test.

(c) Compute the resulting P-value.

(d) Make the appropriate decision.
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