STATS 262—Problem Set 1

Due: In-class, Tuesday March 6th

1. The table below gives the winning times in the men’s Olympic marathon since the beginning of the modern Olympics.  The data are also available electronically at the following URL:  http://www.infoplease.com/ipsa/A0115025.html
a) Fit a linear model to examine the relationship between year of competition and winning time.  Interpret.

b) Examine residuals.  Do any years appear to be outliers?  

c) Plot year vs. time.  Does the relationship between time and year appear to be linear?   If not, try to fit a more appropriate model.

d) Based on either your model in (a) or in (c), predict the winning marathon time in the year 2050.  Does this make sense?  Why or why not?

e) Add continent to your model as a predictor of winning time (if numbers are too small, you may try grouping Asia and Europe together and North and South America together).  Is there any evidence of an interaction of continent with year of competition?  Interpret.


2. The table found at the URL

   www-stat.stanford.edu/~jtaylo/courses/stats262/spring.2004/data/body.table
contains the body weight, height and gender of a sample of 508 people. 

   a. After importing the data into SAS, fit a linear regression model to predict body weight from height.

   b. Include gender in the model, as well as an interaction between height and gender. Does gender (and its interaction with height) significantly improve the fit?

   c. Plot the residuals from the model in b. against the predicted body weight. Are any higher order effects apparently missing from the model? Is the variance constant?

  
 d. Looking at the qq-plot, is the normality assumption justified?

Year�



Winner�
Time�
�
1896 �
Spiridon Louis, GRE �
2:58:50�
�
1900 �
Michel Théato, FRA �
2:59:45�
�
1904 �
Thomas Hicks, USA �
3:28:53�
�
1906 �
Billy Sherring, CAN �
2:51:23.6 �
�
1908 �
Johnny Hayes, USA* �
2:55:18.4 �
�
1912 �
Kenneth McArthur, S. Afr.�
2:36:54.8 �
�
1920 �
Hannes Kolehmainen, FIN �
2:32:35.8 �
�
1924 �
Albin Stenroos, FIN �
2:41:22.6 �
�
1928 �
Boughèra El Ouafi, FRA �
2:32:57.0 �
�
1932 �
Juan Carlos Zabala, ARG �
2:31:36.0 �
�
1936 �
Sohn Kee-Chung, JPN†�
2:29:19.2 �
�
1948 �
Delfo Cabrera, ARG �
2:34:51.6 �
�
1952 �
Emil Zátopek, CZE �
2:23:03.2 �
�
1956 �
Alain Mimoun, FRA �
2:25:00.0 �
�
1960 �
Abebe Bikila, ETH �
2:15:16.2 �
�
1964 �
Abebe Bikila, ETH �
2:12:11.2 �
�
1968 �
Mamo Wolde, ETH �
2:20:26.4 �
�
1972 �
Frank Shorter, USA �
2:12:19.8 �
�
1976 �
Waldemar Cierpinski, E. Ger �
2:09:55.0 �
�
1980 �
Waldemar Cierpinski, E. Ger �
2:11:03.0 �
�
1984 �
Carlos Lopes, POR �
2:09:21.0 �
�
1988 �
Gelindo Bordin, ITA �
2:10:32 �
�
1992 �
Hwang Young-Cho, S. Kor �
2:13:23�
�
1996�
Josia Thugwane, RSA.�
2:12:36�
�
2000�
Gezahenge Abera, ETH�
2:10.11�
�






