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Due in class Thusday 26 Oct 2006
This is an exam.  Do not discuss it with anyone.
The data concern Y=sr=aggregate personal savings in 50 countries over ten years, as predicted by four predictors, the percentages of young and old people, per-capita disposable income, and the growth rate in per-capita disposable income.  (A related paper, which you need not consult, is Modigliani (1988), The role of intergenerational transfers and life cycle saving in the accumulation of wealth, Journal of Economic Perspectives, 2, 15-40.)

In R, type:

> data(LifeCycleSavings)
and the data should enter your workspace as an object.  In R, I would type:

> attach(LifeCycleSavings)

> nation<-rownames(LifeCycleSavings)

so the variable “nation” would have the country names.

The data are also available in JMP, Excel and text file formats publicly at

http://stat.wharton.upenn.edu/statweb/course/Fall2006/stat500/  

or for Wharton accounts at the course download at:
http://www-stat.wharton.upenn.edu/
First 2 of 50 lines of data:

Country
sr
pop15
pop75
dpi

ddpi

Australia
11.43
29.35
2.87
2329.68
2.87

Austria

12.07
23.32
4.41
1507.99
3.93

…
LifeCycleSavings          package:datasets          R Documentation

Intercountry Life-Cycle Savings Data

Description: Data on the savings ratio 1960-1970.

Usage:  LifeCycleSavings

Format:  A data frame with 50 observations on 5 variables.

       [,1]  sr     numeric  aggregate personal savings

       [,2]  pop15  numeric  % of population under 15

       [,3]  pop75  numeric  % of population over 75

       [,4]  dpi    numeric  real per-capita disposable income

       [,5]  ddpi   numeric  % growth rate of dpi

Details:

     Under the life-cycle savings hypothesis as developed by Franco

     Modigliani, the savings ratio (aggregate personal saving divided

     by disposable income) is explained by per-capita disposable

     income, the percentage rate of change in per-capita disposable

     income, and two demographic variables: the percentage of

     population less than 15 years old and the percentage of the

     population over 75 years old. The data are averaged over the

     decade 1960-1970 to remove the business cycle or other short-term

     fluctuations.

Source:

     Sterling, Arnie (1977) Unpublished BS Thesis. Massachusetts

     Institute of Technology.

     Belsley, D. A., Kuh. E. and Welsch, R. E. (1980) _Regression

     Diagnostics_. New York: Wiley.
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This is an exam.  Do not discuss it with anyone.
The following models are mentioned on the answer page.  Please note that different Greek letters are used so that different things have different symbols – there is no special meaning to  or  -- they are just names.  Notice carefully that the subscripts go from 0 to k in a model with k variables, but which variable is variable #1 changes from model to model.
Model 1:      sr  =  0 +  1 pop75 +  with ~iid N(0,2)
Model 2:      sr  =  0 + 1 pop15 + 2 pop75 + 3 dpi + 4 ddpi +  with ~iid N(0,2)

--This problem set is an exam.  Do not discuss it with anyone.  If you discuss it with anyone, you have cheated on an exam.  

--Write your name and id# on BOTH sides of the answer page.  

--Write answers in the spaces provided.  Brief answers suffice.  Do not attach additional pages.  Do not turn in computer output.  Turn in only the answer page.  

--If a question asks you to circle an answer, then circle an answer.  If you circle the correct answer you are correct.  If you circle the incorrect answer you are incorrect.  If you cross out an answer, no matter which answer you cross out, you are incorrect.  

--If a question has several parts, answer every part.  It is common to lose points by not answering part of a question.
Name: Last, First:  ____________________________    ID#: _____________________
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This is an exam.  Do not discuss it with anyone.

1.  Plot the data in various ways and answer the following questions.

	Question
	CIRCLE ONE

	Which country has the highest savings rate (sr)?
	US    Japan     Chile     Bolivia   Libya

	Which country has the highest income (dpi)?
	US    Japan     Chile     Bolivia   Libya

	In which country is income rising at the fastest rate (ddpi)? 
	US    Japan     Chile     Bolivia   Libya

	In these data, if a country has more than 40% of its population under 15 years old, then it has less than 3% of its population over 75 years old.
	TRUE     FALSE     


2.  Assume model #1 (on the data page) is true, and fit model #1, and use it to answer the following questions.  Notice that 1 is the coefficient of pop75 in model #1.

	Question
	

	Test the hypothesis that H0: 1=0 in model #1.  What is the name of the test?  What is the numerical value of the test statistic?  What is the two-sided P-value?  Is is the null hypothesis plausible (Circle One)?


	Name of test: __________________
Numerical value: _______________

P-value:  ______________________

H0 is       PLAUSIBLE       NOT PLAUSIBLE

	What is the numerical value of the least squares estimate of 1 in model #1 and what is its estimated standard error?

	Estimate of 1: __________________________
Estimated standard error of 1: ______________

	The fitted savings rates under model #1 are about 1% higher in a country with about 1% more people over 75 years of age.  (Here “about” means “round to the nearest whole percent, so that 87.26% is about  87%.)
	CIRCLE ONE
TRUE             FALSE



	Given the 95% confidence interval for 1 in model #1.
	[ _____________ , ______________ ]
     

	What is the estimate of   (not 2 !), the standard deviation of the ’s?
	Numerical estimate of : _________________


Name: Last, First:  ____________________________    ID#: _____________________
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3.  Assume that model #2 is true, and use its fit to answer the following questions.
	In model #2, the coefficient of pop75 is 2.  What is the least squares estimate of 2 in model #2? What is the two-sided P-value for testing H0:2=0 in model #2?
	Estimate of  2:  ___________________

P-value:  _________________________

	Test the hypothesis H0: 1= 2= 3= 4=0 in model #2.  What is the name of the test?  What is the value of the test statistic?  What is the P-value?  Is H0 plausible?  CIRCLE ONE
	Name of test:  ______________________

Test statistic:  ______________________

P-value:          ______________________

H0 is   PLAUSIBLE     NOT PLAUSIBLE

	Do a Normal plot of the residuals.  Do the Shapiro-Wilk test applied to the residuals.  Is there clear evidence that the residuals are not Normal?  What is the P-value from the Shapiro-Wilk test?
	CIRCLE ONE

CLEAR EVIDENCE          OTHER

P-value:  _____________________

	Plot the residuals from model #2 against the predicted values.  Is there a clear bend indicating a nonlinear relationship?
	CIRCLE ONE

CLEAR BEND          NO CLEAR BEND

	Which country has the largest absolute residual?  What is the numerical value of this residual, including its sign?  Did this country save more or less than the model predicted?
	Country: __________   Value: __________

CIRCLE ONE

MORE            LESS


4.  In model #2, test H0: 1= 2=0 which asserts that neither pop15 nor pop75 are needed in a model that includes dpi and ddpi.  Fill in table, F & P-value, CIRCLE ONE.

	
	CIRCLE all variable names that apply
	Sum of Squares
	Degrees of freedom
	Mean Square

	Full model includes which variables?
	pop15         pop75

dpi              ddpi
	
	
	

	Reduced model includes which vars?
	pop15         pop75

dpi              ddpi
	
	
	

	Which variables add to the reduced model to give the full model
	pop15         pop75

dpi              ddpi
	
	
	

	Residual


	XXXXXXXXXXX

XXXXXXXXXXX
	
	
	


F-value: ______  P-value:   _______  H0: 1= 2=0 is PLAUSIBLE   NOT PLAUSIBLE
