Quarter 3: Section11 – Formal Matched Pairs T Test (One Sample Test)

(Logic, Conclusion, and the Formal 5-step)

USE THIS PAGE FOR NOTES

Muzzle Velocity

The following data represent the muzzle velocity (in feet per second) of rounds fired from a 155 mm gun.  For each round, two measurements of the velocity were recorded using two different measuring devices, with the following data obtained.  Test the claim that there is a difference in the measurement of the muzzle velocity between device A and device B.  (a) Explain why this is a matched pairs design.  (b) Complete the formal 5-step hypothesis procedure.

	SHOT
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Device A
	793.8
	793.1
	792.4
	794.0
	791.4
	792.4
	791.7
	792.3
	789.6
	794.4
	790.9
	793.5

	Device B
	793.2
	793.3
	792.6
	793.8
	791.6
	791.6
	791.6
	792.4
	788.5
	794.7
	791.3
	793.5


Minitab Results:

Paired T for A - B

                  N      Mean     StDev   SE Mean

A                12   792.458     1.407     0.406

B                12   792.342     1.603     0.463

Difference       12     0.117     0.475     0.137

95% CI for mean difference: (-0.185, 0.418)

T-Test of mean difference = 0 (vs not = 0): T-Value = 0.85  P-Value = 0.413

The Effects of Exercise

A physical therapist wishes to determine whether an exercise program increases flexibility.  He measures the flexibility (in inches) of 12 randomly selected subjects both before and after an intensive eight-week training program and obtains the following data.  Test the claim in a formal 5-step procedure.  Explain why this is a matched pairs design.

	Subject
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Before
	18.5
	21.5
	16.5
	21
	20
	15
	19.75
	15.75
	18
	22
	15
	20.5

	After
	19.25
	21.75
	16.5
	20.5
	22.25
	16
	19.5
	17
	19.25
	19.5
	16.5
	20


Minitab Results;

Paired T for Before - After

                  N      Mean     StDev   SE Mean

Before           12    18.625     2.548     0.736

After            12    19.000     2.078     0.600

Difference       12    -0.375     1.250     0.361

95% upper bound for mean difference: 0.273

T-Test of mean difference = 0 (vs < 0): T-Value = -1.04  P-Value = 0.161

Improving SAT Math Scores

A test preparation company claims that its SAT preparation course improves SAT math scores by more than 25 points.  The company administers the SAT to 12 randomly selected students and determines their scores.  The same students then participate in the course.  Upon completion, they retake the SAT.  The results follow.  Test the claim in a formal 5-step procedure.  Explain why this is a matched pairs design.  Use Minitab to get test results:  <Stat > Basic Statistics > paired t>options … >

	Before
	436
	431
	270
	463
	528
	377
	397
	413
	525
	323
	413
	292

	After
	453
	449
	297
	521
	532
	400
	412
	470
	558
	369
	413
	323


Your Null hypothesis will be either 
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Assignment:

Pg. 604 # 14(a)  Only state the Null and Alternate Hypotheses

Pg. 605 # 17 (a) Only state the Null and Alternate Hypotheses

Pg. 605 # 19 (a) (b) (c) Complete the full 5-step procedure [Minitab results are provided]
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