Chapter 20 – Inference about a Population Mean

[bookmark: _GoBack]This chapter is almost exactly like chapter 16 and 17 in that it is about confidence intervals and inference tests.  The major difference is that the generally unrealistic condition that the population standard deviation is known is discarded.  The details of finding a confidence interval and tests are only changed slightly (one uses the sample standard deviation instead of the unknown population standard deviation).  The conclusions drawn are exactly the same as in chapter 16 and 17.

There are two conditions for inference about a mean (instead of the three in chapter 16 and 17).  

1. The data comes from a simple random sample drawn from the population
2. Observations from the population have a Normal distribution with mean  and   The population mean and standard deviation are unknown parameters.  In practice, it is good enough that the distribution be single-peaked and symmetric unless the sample is very small.

The  test from chapter 17 is called a  test when the sample standard deviation is used instead of the population standard deviation.

Comments about  distributions:

1. The density curves are similar in shape to the standard Normal curve.
2. The spread of a  distribution is a bit greater than that of a standard Normal distribution.  There is more probability in the tail and less in the center.  This is because using  instead of  introduces more variation into the statistic.
3. As the degrees of freedom increases, the  density curve approaches the standard Normal,  more closely.  This is true because as the sample size increases,  is a more accurate approximation of 

USING THE t PROCEDURES:
· Except in the case of small samples, the condition that the data are an SRS from the population of interest is more important than the condition that the population distribution is Normal.
· Sample size less than 15: Use t procedures if the data appear close to Normal (roughly symmetric, single peak, no outliers). If the data are clearly skewed or if outliers are present, do not use t.
· Sample size at least 15: The t procedures can be used except in the presence of outliers or strong skewness.
· Large samples: The t procedures can be used even for clearly skewed distributions when the sample is large, roughly n ≥ 40.
Draw an SRS of size n from a large population that has a Normal distribution having unknown mean µ and standard deviation   To test the hypothesis H0: µ = µ0, compute the one-sample t statistic
[image: http://ebooks.bfwpub.com/bps5e/pics/ch17_eqn450-01.jpg]  

This is the  distribution or  distribution with  degrees of freedom
The  statistic tells you that same thing as the standardized or  statistic. it tells you how far  is from the mean  in terms of standard deviations.

Remember from Chapter 2 that  is called the degrees of freedom of the variance or standard deviation because only  of the squared deviations can vary freely.

In terms of a variable T having the t (n − 1) distribution, the P-value for a test of H0 against
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These P-values are exact if the population distribution is Normal and are approximately correct for large n in other cases.
Draw an SRS of size n from a large population having unknown mean µ. A level C confidence interval for µ is           [image: http://ebooks.bfwpub.com/bps5e/pics/ch17_eqn447-01.jpg]
where t* is the critical value for the t(n − 1) density curve with area C between −t* and t*. This interval is exact when the population distribution is Normal and is approximately correct for large n in other cases. You can use the t-table or use the  function on your calculator (under distribution) to find the  critical values.  This is similar to when used  for finding values on a Normal distribution.  But instead of  you will use 

Using the calculator to find probability:  Use 

(ex)  Using the formula above you have found   and degree of freedom is 9 (sample size is 10).

 
 
What area does this correspond to on the  distribution?
(ex)  What  value on this distribution has probability  to its right when the sample size is 25?





(ex) 17.2 Biologists study the healing rate of skin wounds by measuring the rate at which new cells closed a razor cut made in the skin of an anesthetized newt.  The data from 18 newts, measured in micrometers per hour are given:

29  27  34  40  22  28  14  35  26  35  12  30  23  18  11  22   23 33

Estimate the mean rate  for all newts by giving a 95% confidence interval

By hand:





Calculator:






Conclusion:




















Matched pairs  procedures

Used when one wants to compare two treatments.  In a matched pairs design, the subjects are matched in pairs and each treatment is given to one subject in each pair.  Another way to do this is to do before and after observations on the same subject.

The usual way to study the brain’s response to sounds is to have subjects listen to “pure tones”.  The response to recognizable sounds may differ.  To compare responses, researchers anesthetized macaque monkeys.  They fed pure tones and also monkey calls directly to their brains by inserting electrodes.  Response to the stimulus was measured by the firing rate (electric spikes per second) of neurons in various areas of the brain.  The table below contains the responses for 37 neurons.  Researchers suspect that the response to monkey calls would be stronger than the response to a pure tone.  Do the data support this idea?

	Tone
	Call
	Tone
	Call
	Tone
	Call
	Tone
	Call

	474
	500
	145
	42
	71
	134
	35
	103

	256
	138
	141
	241
	68
	65
	31
	70

	241
	485
	129
	194
	59
	182
	28
	192

	226
	338
	113
	123
	59
	97
	26
	203

	185
	194
	112
	182
	57
	318
	26
	135

	174
	159
	102
	141
	56
	201
	21
	129

	176
	341
	100
	118
	47
	279
	20
	193

	168
	85
	74
	62
	46
	62
	20
	54

	161
	303
	72
	112
	41
	84
	19
	66

	150
	208
	
	
	
	
	
	



Plan:  





Solve:







Conclude:






          Call	 Tone	       Difference (Call – Tone)
	500
	474
	26

	138
	256
	-118

	485
	241
	244

	338
	226
	112

	194
	185
	9

	159
	174
	-15

	341
	176
	165

	85
	168
	-83

	303
	161
	142

	208
	150
	58

	42
	145
	-103

	241
	141
	100

	194
	129
	65

	123
	113
	10

	182
	112
	70

	141
	102
	39

	118
	100
	18

	62
	74
	-12

	112
	72
	40

	134
	71
	63

	65
	68
	-3

	182
	59
	123

	97
	59
	38

	318
	57
	261

	201
	56
	145

	279
	47
	232

	62
	46
	16

	84
	41
	43

	103
	35
	68

	70
	31
	39

	192
	28
	164

	203
	26
	177

	135
	26
	109

	129
	21
	108

	193
	20
	173

	54
	20
	34

	66
	19
	47

	
	
	

	mean
	
	70.37838

	Stdev -sample
	88.44658
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