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                                 Soci 15:  Practice Final  [key]
Frequency Distributions

Descriptive Statistics (20 pts) Below in a stem  and leaf plot are empathy scores for males and  females.  

i. Create a frequency distribution using stated limits.  
ii.  Find the mean, median, mode range, upper quartile, lower quartile, inter-quartile range,  sample variance,  and sample standard deviation.  
iii. Interpret your findings in terms of skewness (comparing mean, median, and mode) and variability (comparing IQRs and standard deviations).

Males  N=16

2|2488

3|23456677789

4|0

i. Males

	Categories
	Freq
	Cumm Freq.
	Rel Freq
	Cumm Rel FReq

	22-26
	2
	2
	.125
	.125

	27-31
	2
	4
	.125
	.250

	32-36
	6
	10
	.375
	.625

	37-41
	6
	16
	.375
	1.00


ii.   Males:   
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=  33.5;   M= 35.5;  mode=37;   Range= 18;  lower quartile= 28;   upper quartile=37 ;  IQR=9
stand. Dev= 5.35;  sum of sqrs= 18386    sq of sum=287296;
iii.     Distribution for males is skewed to the left, the mode is too high; In terms of variability,  we want to compare IQRS, outliers, and standard deviations.  As a rule, a data set with a higher IQR will also have a higher standard deviation.  
Z Scores   x–µ/ó   (20 pts)
Assume that Professor evaluation scores are normally distributed.  Read the chart and answer the questions below.                       

	
	Population Mean (µ)
	Population Standard Deviation
	

	
	
	
	

	SJSU Professors
	100
	20
	

	UC Berkeley Professors
	110
	24
	


i.  What is the probability that a SJSU professor would get an evaluation between 95 and 125?  
Solution:  z=  ̶  .25;   z= 1.25;    use ‘from mean to z’ and add areas;  .3944+.0987=.4931

ii. What is the probability that a SJSU professor would get an evaluation above 110? 
Solution:  z=   .5;    use ‘small part’; =.3085
iii. What is the probability a UC Berkeley professor would get an evaluation between 95 and 120?  
Solution:  Solution:  z=   .63;   z= .42;    use ‘from mean to z’ and add areas; .2357+.1628=.3985
iv.  What raw score would SJSU professor need to place in top 5 % of all SJSU professors.
Solution:  X= μ + z(σ) ;    use ‘small part’;  z= 1.64;   100+1.64(20)= 132.8;  
v.    Say a professor had a z score of .75.  What would be their percentile ranking? (hint: for scores below, mean use ‘small part’ to find percentile, scores above mean, use ‘big part’ to find percentile)
Solution:  because it is a positive z-score, use ‘Big Part’;  77th percentile
Probability (10 pts)
What is the probability of randomly selecting the top three tennis players, in the exact order of them finishing, out of 10 tennis players at the annual Wimbledon event (hint: your answer must be a proportion)

Solution: Order matters.  If a tennis player, comes in second, they cannot come in first!  Use either permutation formula  n!/(n-x)! or counting principle:  10X9X8= 720

Prof.  Cohn needs to choose 4 multiple questions out of 6 for Quiz #5.  How many combinations are possible?

Solution: Use combination formula:  n!/ x! (n-x)!, where n=6 and x=4   Answer: 6X5/2X1= 15  combinations; 
How many different ways can 6 books be arranged on a shelf?

Solution:  We can choose any 6 for the first position, any 5 for second position, and 4 for third position and so on:  Answer:  6!= 720; 

Who is the best stat teacher @ SJSU (2 EC pts)?
Solution:  Easy answer!!
It is estimated that noncitizens represent 25 percent of the Elmwood Correctional population in Milpitas, Ca.  If we randomly select 8 inmates, what is the probability that:

i. exactly 2 are noncitizens? 

ii.    2 OR less are noncitizens?

Solution: Use binomial formula:  “prob of success” = .25;  “prob of failure”= .75;  x=2;  n=8; 

(.25)2   *  (.75) 6  *   8!/2!  6!  =  .063  *  .178 *   28=  x=2, .31;   

x=1;     (.25)1   * (.75)7  *   8!/1!  7! = .25 * .133 * 8= x=1, .27;
x=0;    (.25)0   * (.75)8  *   8!/0!  8! =    1 *   .10  *  1= x=0, .10
Remember!! See the logical operator OR add probabilities!!

.31+.27+.10=.68; approximately 68 percent chance that 2 OR less are noncitizens; 
Independent Samples T Test (10 pts)

	Group 1
	Group 2

	3
	5

	4
	5

	3
	6

	4
	5

	5
	7

	6
	8


Following Calculations have been performed.

Grp 1  
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1=4.17 ;  s21 = 1.37;  n1=6                   Grp 2   
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2 = 6;  s22=1.6;   n2=6
i.  Running a two-tailed test, test the null hypothesis of no difference between the two groups at .05 level of significance and n1  + n2  ̶  2 degrees of freedom.
Solution:  t obtained=  ̶  1.83/ .70=    ̶   2.61;    t critical =  6+6-2, 10 dfs and .05=  ±2.23;   Since    ̶   2.61 is smaller than  ̶  2.23 we reject the null hypothesis of no difference between the two groups, with less than a 5 percent chance of making a type one error;   Alternatively you can treat =    ̶   2.61 in terms of its absolute value  ie.  =   | ̶   2.61| since 2.61 is larger than 2.23, we make a similar decision, reject null hypothesis; there is a statistically significant difference between the samples; 
Regression Analysis
i.  Compute the slope.

Solution:   b=  ̶   .94;
ii.  Compute the Intercept

Solution:   á=   6.01;
Write out regression equation and interpret.

Solution:   Ŷ =   6.01  +   ̶   .94;  For every increase in family member, times dined out decreases by .94; 

iv.  If a family has 4 people, how many times are they predicted to dine out?

  Solution:  6.01  +    ̶ .94 (4)=  2.25 times
Interpreting Regression  Output(10 pts)

Below is a printout from Excel with X= # of years with company and Y= # of Days absent

	Slope
	-0.97273
	8.454545
	Intercept

	Stand Error
	0.515078
	2.462546
	

	R2
	0.416327
	2.887591
	

	F
	3.566444
	5
	dfs

	SS Regression
	29.73766
	41.69091
	SSResidual


i.   Write out regression equation and interpret. 

Solution:  8.45 +  -0.97273 (x)   for every year increase with years with company,  # of days absent decreases by .973;  
ii.    Find rxy and interpret in terms of strength and direction.

Solution:   sqrt  .42=  .65;   strong negative/indirect correlation between years w/company and # of days absent;  We know direction of correlation by looking at the slope;  if slope is negative, then the relationship is indirect; 
iii. How was r2xy calculated  from the printout above? Interpret   r2xy
Solution:    We need to find SS Total by adding SS Regression and SS Residual;  next we divide SS Regression by SS Total to find  r2xy;   Having information on years with company (x)reduces our error in predicting # of days absent (y) by  42 percent,  58 percent remains unexplained;  Alternatively,  42 percent of the variation in # of days absent is explained by  # of years with company
Chi Square  (10 pts):   Sociologist asked 234 students at SJSU about their drinking habits, specifically, if they had gotten sick from alcohol consumption in the last six months.  The following data have been collected:
	Category
	Observed
	Expected
	Difference
	(O-E)2
	(O-E)2/E

	Nauseas
	75
	
	
	
	

	Vomited
	69
	
	
	
	

	Not Sick
	90
	
	
	
	


i   Using the Chi Square test statistic, test the null hypothesis of no difference between the categories at the .05 level of significance.   

Solution:  

	Category
	Observed
	Expected
	Difference
	(O-E)2
	(O-E)2/E
	∑(O-E)2/E

	Nauseas
	75
	78
	3
	9
	.12
	.12

	Vomited
	69
	78
	9
	81
	1.04
	1.16

	Not Sick
	90
	78
	12
	144
	1.85
	Χ2= 3.01

	Total
	234
	
	
	
	
	


Chi obtained=  3.01;   Chi critical=  r  ̶   1=   3 ̶  1=   2     (  2,  .05) =  5.99;  Since Chi obtained is smaller than Chi critical  we fail to reject the null hypothesis of no difference between the categories;  In other words, there IS NOT a statistically significant difference between alcohol consumption and effects of drinking;  Any differences we have found between the categories are only do to chance;  
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