Stat 280: Elementary Applied Statistics

Test II, March 27, 2002, 1:00-1:50 p.m.
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_____________________
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Instructions: 

1. Please write your answers in the space provided below. Use the back pages if extra space is needed.

2. You may use calculators, the normal distribution table (inside front cover), and the binomial probability table (pages T-6 to T-10) of your textbook. However, you are not allowed to look into the text material in the book.

3. Show work in detail. Partial credit may be given for the right steps even if your final answer is not exactly correct.
Question 1 [15 points]

(a) Explain what is a population and what is a sample? 

The entire group of individuals that we want information about is called the population.

The part of the population that we actually examine in order to gather information is called the sample.

 (b) What is a parameter and what is a statistic? Give an example of each.

A parameter is a number which describes the population. A parameter is a fixed number, but in practice we do not know its value. Example: population mean (.

A statistic is a number which describes the sample. The value of a statistic is known when we have taken a sample, but it can change from sample to sample. Example: sample mean 
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(c) What is a simple random sample? What is the difference between a simple random sample and a voluntary response sample where the individuals include themselves in the sample by responding to a general appeal? Give one advantage and one disadvantage for the two methods of sampling.

A simple random sample consists of n individuals from the population chosen in such a way that every set of n individuals has an equal chance to be the sample actually selected. In contrast, a voluntary response sample give those individuals who respond to the survey a much higher chance to be included in the sample, while those who do not respond to the survey practically no chance of being included.

An advantage of simple random sampling is that it is unbiased. A disadvantage is that it is practically difficult to carry out. For example, it may be impossible to reach some of the individuals selected.

An advantage of voluntary response sampling is that the subjects are more likely to be knowledgeable about the issue being investigated. The disadvantage is that this method is likely to include more of the individuals with strong opinions, especially negative opinions about the issue in the sample. So it tends to be biased.

Question 2 [20 points]

(a) Consider the random phenomenon of flipping a coin 4 times. Write down the sample space. You may use H and T as abbreviations for heads and tails.

S={HHHH, HHHT, HHTH, HHTT, HTHH, HTHT, HTTH, HTTT,


THHH, THHT, THTH, THTT, TTHH, TTHT, TTTH, TTTT}

(b) For each of the following pairs of events A  and B, state if they are disjoint,  independent, or neither. 

 
A: having more H’s than T’s .

B: Having more T’s than H’s.








Ans. Disjoint.


A: having H on the first flip.

B: Having T on the last flip.








 Ans. Independent.


A; having at least two H’s

B: Having at least two T’s








Ans. Neither.
(c) Explain in words what is the complement rule in probability calculations.

The complement rule says that the probability for an event not to occur is one minus the probability for the event to occur.

(d) If the coin is loaded in such a way that at every flip, H shows up with probability 0.6, what is the probability of getting at least one head in four flips?

P(at least one H in four flips)
= 1 – P(no H in four flips)






= 1 – P(TTTT)






= 1 – (1-0.6)4





= 1 – 0.0256






= 0.9744.

Question 3 [20 points]

(a) Let X be the random variable representing the number of H’s observed in 10 flips of the loaded coin with 0.6 probability of showing H’s, as described in Question 2(d). What type of probability distribution would X have?

Binomimal (n=10, p=0.6)

(b) What is the mean of the random variable X?

Mean of X = np = 10(0.6) = 6.

(c) In terms of the random variable X, how would you describe the event that H’s are observed less than one quarter of the time?

The event can be described as {X < (1/4) *(10) = 2.5}. Because X is integer valued, we can write {X ( 2} or {X = 0, 1,  2}

(d) What is the probability of the event in (c)?

Let Y be the random variable representing the number of tails observed in the 10 flips. Then Y also has a binomial distribution with n = 10 and p = 0.4. The event in (c) is equivalent to the event {Y ( 8}. 

P(Y ( 8) = P(Y = 8) + P(Y = 9) + P(Y = 10)



   = 0.0106 + 0.0016 + 0.0001

(from Table T-7)



   = 0.0123.

(e) If each 10 flips constitutes a game and you are paid an amount equal to 2X – 3 dollars according to the value of X, what will be your mean gain per game when you play the game repeatedly?

Since (2X-3 = 2(X – 3 = 2(6) – 3 = 9, the mean gain per game is $9.

Question 4 [20 points]

(a) Suppose that the heights of the Houston population has a normal distribution with mean 64 inches and standard deviation 3 inches. If we take a random sample of 100 Houstonians, what will be the sampling distribution of the sample mean height? 

The sampling distribution is normal.

(b) What is the mean and standard deviation of the sampling distribution in (a)?
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(c) What is the probability that the sample mean is 65 inches or higher?
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(d) Suppose it is found that that height distribution of the Houston population is quite skewed and therefore is not normal. How will this information affect your answers to parts (a), (b) and (c).

By the Central Limit Theorem, the sampling distribution of the sample mean is approximately normal since the sample size 100 is large. The mean and standard deviation in part (b) do not change. The probability in part (c) may not be exact but still is a good approximation.

Question 5 [25 Points]

A 95% confidence interval for the population mean ( is given by 
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(a) What are 
[image: image5.wmf]x

, 
[image: image6.wmf]s

, and n in the formula?

They are respectively the sample mean, the population standard deviation, and the sample size.

(b) What is the purpose of a confidence interval?

A confidence interval gives an estimate of the value of a population parameter by providing a range of numbers which contains the true parameter value with a high level of confidence. 

(c) The term 
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 is known as the margin of error. (fill in the blank).

(d) Explain how the value 1.96 is obtained.

In many situations (e.g., when population has a normal distribution, or when the sample size is large), the sample mean 
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has exactly or approximately a normal distribution with mean ( and standard deviation 
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. According to the standard normal table, there is 0.95 probability between the values –1.96 and 1.96 under the standard normal density curve. So, with 95% probability, the value of 
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is within a distance of 1.96
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 from (. In other words, with 95% confidence, the interval 
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 contains the value of (.

(e) If we increase the level of confidence from 95% to 99%, what will be the formula for the confidence interval? How does this gain in confidence interval affect the precision of the estimation of (?

The 99% CI is 
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 where the value 2.575 is obtained by looking up the z* value which cuts off 0.995 area to the left of it under the standard normal density curve.
(f) What can be done if we wish to increase the level of confidence without affecting the precision of estimation?

Increasing the confidence level will lead to a bigger margin of error rendering the confidence interval estimation less precise. However, one can keep the margin of error from increasing by increasing the sample size n. (Note that there is nothing can be done to the population standard deviation.) 

Exam 2 Grade Summary

Stat 280 Spring 2002

Mean: 75.96

Standard Deviation: 13.30
Max:  97
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��������Worksheet 1: Histogram 'Grade';�������������������������������������������������������������������������������������������������������������°(������'(��Worksheet 1: Histogram 'Grade';�������������������������������������������������������������������������������������������������;; HMF V1.24 TEXT
;; (Microsoft Win32 Intel 386)  HOOPS 4.12-3 I.M. 3.00-3
(Selectability "windows=off,edges=on!,faces=on,lights=on,lines=on!,markers=on,i
mages=on,text=on,string cursors=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "disable input,no update interrupts,use window id=1592")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "angle=0,arrowdir=0,arrowstyle=0,polygon=0,isdata=0,mtb aspect ra
tio=0.685294,graphicsversion=5,optiplot=0,toplayer=0,textfollowpath=1,ldfill=0,
solidfill=0,3d=0,usebitmap=0,canbrush=0,brushrows=0,light scaling=.00000")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "bar1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03409 sru")
		    (Segment "" (
		      (Text -0.579971 -0.669966 0 "30")))
		    (Segment "" (
		      (Text -0.414265 -0.669966 0 "40")))
		    (Segment "" (
		      (Text -0.248559 -0.669966 0 "50")))
		    (Segment "" (
		      (Text -0.082853 -0.669966 0 "60")))
		    (Segment "" (
		      (Text 0.082853 -0.669966 0 "70")))
		    (Segment "" (
		      (Text 0.248559 -0.669966 0 "80")))
		    (Segment "" (
		      (Text 0.414265 -0.669966 0 "90")))
		    (Segment "" (
		      (Text 0.579971 -0.669966 0 "100")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.579971 -0.59997 0) (-0.579971 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.414265 -0.59997 0) (-0.414265 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.248559 -0.59997 0) (-0.248559 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.082853 -0.59997 0) (-0.082853 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.082853 -0.59997 0) (0.082853 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.248559 -0.59997 0) (0.248559 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.414265 -0.59997 0) (0.414265 
			     -0.639968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.579971 -0.59997 0) (0.579971 
			     -0.639968 0)))))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03409 sru")
		    (Segment "" (
		      (Text -0.669966 -0.547142 0 "0")))
		    (Segment "" (
		      (Text -0.669966 -0.0911904 0 "5")))
		    (Segment "" (
		      (Text -0.669966 0.364762 0 "10")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.547142 0) (-0.639968 
			     -0.547142 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 -0.0911904 0) (-0.639968 
			     -0.0911904 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.59997 0.364762 0) (-0.639968 
			     0.364762 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04261 sru")
		    (Segment "" (
		      (Front ((Polyline ((-0.579971 -0.59997 0) (0.579971 
			   -0.59997 0)))))))
		    (Segment "" (
		      (Text 1.49004e-8 -0.784119 0 "Grade")))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04261 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Front ((Polyline ((-0.59997 -0.579971 0) (-0.59997 
			   0.579971 0)))))))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((-0.842143 -0.202172 0) (-0.842143 0.187007 0) 
			(-0.738782 0.187007 0) (-0.738782 -0.202172 0)))
		      (Renumber (Text -0.764623 -0.202172 0 "Frequency") 1 "L")
		      
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Frequency") 1 "L")))))))))))))))
	  
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "bar1" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(User_Options "ldfill=1")
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.928525 -0.943349 0) (-0.785675 -0.943349 0) (
		       -0.785675 -0.786124 0) (-0.928525 -0.786124 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.785675 -0.943349 0) (-0.642825 -0.943349 0) (
		       -0.642825 -0.943349 0) (-0.785675 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.642825 -0.943349 0) (-0.499975 -0.943349 0) (
		       -0.499975 -0.943349 0) (-0.642825 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.499975 -0.943349 0) (-0.357125 -0.943349 0) (
		       -0.357125 -0.471675 0) (-0.499975 -0.471675 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.357125 -0.943349 0) (-0.214275 -0.943349 0) (
		       -0.214275 -0.786124 0) (-0.357125 -0.786124 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.214275 -0.943349 0) (-0.071425 -0.943349 0) (
		       -0.071425 -0.157225 0) (-0.214275 -0.157225 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.071425 -0.943349 0) (0.071425 -0.943349 0) 
		       (0.071425 -0.157225 0) (-0.071425 -0.157225 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.071425 -0.943349 0) (0.214275 -0.943349 0) 
		       (0.214275 0.157225 0) (0.071425 0.157225 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.214275 -0.943349 0) (0.357125 -0.943349 0) 
		       (0.357125 0.157225 0) (0.214275 0.157225 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.357125 -0.943349 0) (0.499975 -0.943349 0) 
		       (0.499975 0 0) (0.357125 0 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.499975 -0.943349 0) (0.642825 -0.943349 0) 
		       (0.642825 0.786124 0) (0.499975 0.786124 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.642825 -0.943349 0) (0.785675 -0.943349 0) 
		       (0.785675 0.943349 0) (0.642825 0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.785675 -0.943349 0) (0.928525 -0.943349 0) 
		       (0.928525 -0.628899 0) (0.785675 -0.628899 0))))))))))))
	   )))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.05113 sru")
	    (Segment "" (
	      (Text 0 0.862875 0 "Stat 280 Exam 2 Histogram")))))))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
25 -0.786124 0) 
		       (-0.928525 -0.943349 0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "text1" (
	    (Color_By_Index "Text" 1)
	    (Text_Alignment "^*")
	    (Text_Font "name=arial-gdi-vector,size=0.05113 sru")
	    (Segment "" (
	      (Text 0 0.862875 0 "Stat 280 Exam 2 Histogram")))))))))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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