Homework #2

Solution

For the Normal distribution: 

the mean and sd needed to compute the           
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                                                                                actual values                                                             to the left of the values    

You calculate the theoretical values using the

68(95(99.7% Rule (p.70 in IPS) and ( = 9.42

and ( = 4.70.

To find the actual values for these same ranges,

you need to look up the appropriate percentiles

in the 2nd table.  For the middle 68%, the lower 

endpoint of the interval is the 16th percentile and

the upper endpoint is the 84th percentile.  For the

middle 95%, use the 2.5 percentile and the 97.5 

percentile  For the 99.7%, use the minimum and

maximum.  You must always go to the next line

if, say for example, you had 15.00 and 18.00 in

the Cumulative Percent column.  One of the 

observations within the 18% line IS the 16th percentile, but we don’t know which one but it doesn’t matter because they all have the same value!

1. Theoretical ranges: 

68%: 
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95%:  
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99.7%: 
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(-4.68,23.52)

Actual Intervals:

68%: (5.00,14.00), 95%: (0.00,17.00), 99.7%: ((2.00,19.00)

2. For the Uniform Distribution:

      Theoretical Ranges:

      68%: 
[image: image4.wmf])

7826

.

18

,

0974

.

2

(

)

3426

.

8

10.44

 

8.3426,

-

(10.44

)

1

,

1

(

=

+

=

×

+

×

-

s

m

s

m

 

      95%:  
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      99.7%: 
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       Actual Intervals:

       68%: (0.00,20.00), 95%: ((4.00,24.00), 99.7%: ((4.00,25.00)

3. For the Right Skewed Distribution:

Theoretical Ranges:

68%: 
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95%:  
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99.7%: 
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Actual Intervals:

68%:  (1.00,12.00), 95%:  (0.00,25.00), 99.7%:  (0.00,25.00)

Therefore, the Empirical Rule works for the Normal distribution (bell shaped) and it can’t be applied to short tailed distribution, such as Uniform, or Skewed ones (right or left). 

1.90  These problems give you an area = percent = relative frequency, so you must look up the given number in the body of the Z table.

(a) The z-score with 25% falling below it is between (0. 67 and (0.68 ( use (0.675.  So, Q1, the 25th percentile of a standard normal = (0.675.  Likewise, Q3, the 75th percentile of the standard normal = +0.675.

(b) The z-score with 40% above it (which means it has 60% below it) is 0.25 

If the percent(%) above is less than 50%, then the z-score will be a positive number.  If the percent(%) above is more than 50%, then the z-score will be a negative number.

1.92  Scores of men on the math part of the SAT have a mean, 
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=533 and standard deviation, s = 115.  We must standardize x so we can use the Z table.  This means we must subtract the mean (shift it to 0) and divide by the standard deviation (scale change so the sd = 1) before we can look up the number in the table.  This ‘new’ number will be a z-score --- how many standard deviations the point is from its mean.

(a)  
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,  the relative frequency or probability or area of the curve to the right of this z-score is

           = 1 ( 0.3859 = 0.6141

(b)  To find the area between 400 and 600, we again have to convert to z-scores.  A score of 400 ( z = (1.1565

      A score of 600 ( z = 0.5826.  The area between, P((1.16 < Z < 0.58) = P(Z < 0.58) ( P(Z < (1.16), is 

      0.7190 ( 0.1230 = 0.596

1.106  Notation:  the standard normal, Z ~ N( 0, 12)

(a) The area to the left of the first quartile, Q1, is 0.25. For the standard normal, this is (0.675. The third quartile, Q3, is at +0.675.

(b) WISC are non-standard normal, X ~ N( 100, 152), so we must scale the sd to be 1 and shift the mean to be 0:

 Q1 = ( + (zQ1)*( = 100 + ((0.675)*15 = 89.875, Q3 =  ( + (zQ3)*( = 100 + (0.675)*15 = 110.125

(c) IQR = Q3 ( Q1 = 110.125 ( 89.875 = 20.25

(d) The lower limit for non-outliers is Q1 ( 1.5*IQR = (0.675 ( 1.5*1.35 = (2.7.  The area under the curve or the probability of being below (2.7 is 0.0035.  Similarly, the upper limit for non-outliers is Q3 + 1.5*IQR = 0.675 + 1.5*1.35 = +2.7.  The area under the curve or the probability of being above +2.7 is also 0.0035 (since the Z curve is centered at or symmetric about 0). So, adding these 2 says about 0.7% of the observations from true normal distributions would be classified as outliers.

In part  (a) the 1st and 3rd quartiles are the negative of the other since the standard normal distribution is symmetric about 0.  In part (b) it is not true, since the normal distribution discussed there is symmetric about 100.

2.3  (a)  When individual income is higher, household income will be also higher. Household income will be higher when there are multiple wage earnings in the family. You can have an individual with no income yet their household does have an income.

(b)  Because we are dealing with the median household income but the mean income per person, some high outliers could cause the mean of one to be greater that the median of the other.

(c)  Except for DC, the relationship is fairly linear with a positive slope.

(d)  Family size would be important. When there are many small families, especially when both families are wage earners, then the household income will be closer to average income per person. When families are large with a single wage earner, then personal income will be a smaller fraction of the household income. 
Alaska being above the line says that median household income (y) is larger compared to the mean income per person (x) than the other states.  This may be due the fact that all native Alaskans receive payments for the resources (oil) that are taken out.

D.C. is far below the line says that median household income (y) is smaller compared to the mean income per person (x) than the states.  This may be due to the fact that there is a large segment of its population that is poor so the household income is small, but many individuals, e.g., senators, lawyers, lobbyists, with very large incomes.

A slope = 1 would mean the mean and median would differ only by the amount of the intercept and the distributions are symmetric.  The intercept is the amount one’s household makes even though they do not have an income.  The slope tells us how much a median household income increases for every $1 increase of average personal income.
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2.10(a) Plot:

(b) Fuel decreases until speed exceeds 60 km/hour and then

 increases beyond that. 60 km/h is probably where the car
shifts into high gear, which is more efficient. As speeds 

increase, wind resistance becomes more a factor, causing 

fuel consumption to increase.

(c) High values of fuel consumption are associated with 

both low and high speeds. 

(d) The relationship appears to be quite strong. It would 

appear that two curves (one for below 60 km/h and one 

above) would fit the data quite well. 

Note:  although the correlation coefficient, r ( 0, there is 

definitely some relationship between fuel and speed,t’s just NOT linear. 

[image: image20.wmf]SECTOR

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

.5

80

60

40

20

0

-20

-40

Utilities

Technology

mean

Financial

Consumer

*****NOT in assignment 
2.17

(a) Plot (
(b) The mean return was high in sector 2 and 4, Financial and

 Utilities.

(c) No, sector is not a quantitative variable.

The ‘good’ (but not ‘wonderful’) places to invest are Financial 

and Utilities.  Since Financial has a much smaller standard 

deviation (smaller spread), it is preferred over Utilities.

We can’t talk about a 
[image: image12.wmf]±

 association since we are not dealing 

just with quantitative variables. (Sector is a categorical variable).
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The intercept, b0 = 4.00, of the regression line 
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 when the explanatory variable x = 0, the point where the line crosses the y-axis.

The slope, b1 = 1.00, of a regression line 
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 is the rate at which the predicted response 
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 changes along the line for each unit change of the explanatory variable, x.

Since the numerical value of r is the measure of strength of a linear relationship between x and y:

	Added Point  
	Correlation Coefficient
	Reasoning

	(3,7)
	0.731
	This point fits the common pattern, it is in the middle of the original group, therefore, ‘the strength of relationship’ has been increased. 

	(2,6)
	0.707
	This point is in the middle of the original group, the ‘strength of relationship’ stayed the same.  Adding a point at the mean (
[image: image17.wmf]y

x

,

) won’t change anything.

	(10,0)
	-0.700
	The point lies in the extreme position on the x and y scale and has a strong influence on the regression line drawing it towards itself.  This type of point is called an influential point.

	(10,6)
	0.217
	The point doesn’t fit the common pattern of the original group and ‘the strength of the relationship is decreased’.  Since it is far too the right, it makes the line look flatter which means it has a smaller correlation.  The relationship is still linear; it’s just a flatter line.

	(10,14)
	0.956
	The point fits the original group (is on the regression line) and, therefore, increases ‘the strength of relationship’.  This point is also an influential point, it just happens to be along the same line as the original points.  The correlation is exaggerated, however (the relationship looks stronger than it really is). 

	(100,0)
	-0.844
	Because of its extreme position on the x scale it has a strong influence on the regression line. It draws the regression line towards itself and changes the correlation coefficient dramatically.  Again, this is an influential point.

	(100,6)
	0.190
	Because of its extreme position on the x and y scale it has a strong influence on the regression line. It draws the regression line towards itself.  This is an influential point too.
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