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Homework #1

Mechanical Least Squares

One way that people stereotype the difference between Republicans and Democrats is

that Republicans shop at Wal-Mart and Democrats go to Starbucks.   A quick Google

search turns up dozens of commentaries along the following lines:

When John Kerry lost, the Democrats became completely hysterical. ....they all went back to their

local Starbucks to gloat about how much more "enlightened" they are than the rest of us eeeeevil

Amerikkkans.

But is there a connection between politics and where you get your coffee?  We can use

least squares to find out.  Attached is data for each of the 50 states and the District of

Columbia on the number of Starbucks per 100,000 persons, and the percentage of voters

who voted for John Kerry (the Democratic nominee) in the 2004 presidential election.

1.  Randomly choose states for your sample.  Go to 

http://www.mdani.demon.co.uk/para/random.htm

and ask it to generate 22 random integers between 1 and 50, with no repeats. Print off

the web page that gives you the 22 numbers, and attach it to this homework.

I propose a model of the relationship between Starbucks and the Kerry vote:

Kerry vote = a + b*Starbucks

Your job is to estimate a and b as determined by your sample.  The first tw enty random

numbers are the states in your sample.  The last two will be used below (#8).

2.  Calculate the means of X and Y and fill in the bottom cells of the third and fourth

columns.

3.  Fill in the appropriate cells of the next four columns, including the summations of the

seventh and eight columns.

http://www.mdani.demon.co.uk/para/random.htm
http://www.mdani.demon.co.uk/para/random.htm


4. Calculate 

5. Calculate 

6.  Calculate each of the error terms.  Confirm that they sum to zero.

7.  According to your model is there positive relationship between Starbucks and the

Democratic vote?  For your sample, what is the impact of 2 additional Starbucks (per

100,000)?

8.  For the last two random states, predict the Kerry vote in those two states, given your

a and b and the number of Starbucks (per 100,000) in those states.

9.  What are the errors for these two predictions?  Do they seem large or small?  Does

the model do a good job predicting the Kerry vote?



State
number

State Name Starbucks
per 100,000

(X)

% voting for John
Kerry

                 (Y)
(X-X) (Y-Y) (X-X)2 (X-X)(Y-Y) e

1 Alabama 0.86 36.84
2   Alaska 3.77 35.52
3   Arizona 4.18 44.4
4    Arkansas 0.54 44.55
5   California 5.56 54.31
6   Colorado 0.69 47.02
7    Connecticut 2.17 54.31
8    Delaware 0.19 53.35
9   District of Columbia 11.81 89.18

10    Florida 2.11 47.09
11    Georgia 1.85 41.37
12   Hawaii 4.63 54.01
13    Idaho 2.73 30.26
14    Illino is 3.23 54.82
15    Indiana 2.23 39.26
16    Iowa 1.35 49.23
17    Kansas 1.64 36.62
18    Kentucky 1.13 39.69
19    Louisiana 0.93 42.22
20    Maine 1.21 53.57
21    Maryland 2.79 55.91
22    Massachusetts 2.42 61.94
23    Michigan 1.56 51.23
24    Minnesota 2.24 51.09
25    Mississippi 0.65 39.75
26    Missouri 1.55 46.1
27    Montana 1.39 38.56
28    Nebraska 1.42 32.68
29    Nevada 7.99 47.88
30    New Hampshire 0.84 50.24
31    New Jersey 1.67 52.92
32    New Mexico 1.97 49.05
33    New York 1.99 58.37
34    North Carolina 1.52 43.58
35    North Dakota 1.88 35.5
36    Ohio 1.77 48.71
37     Oklahoma 0.96 34.43
38   Oregon 6.67 51.35
39    Pennsylvania 1.47 50.92
40    Rhode Island 0.13 59.42
41    South Carolina 1.15 40.9
42    South Dakota 1.68 38.44
43    Tennessee 1.46 42.53
44    Texas 2.64 38.22
45    Utah 1.78 26
46    Vermont 0.64 58.94
47    Virg inia 3.18 45.48
48   Washington 8.89 52.82
49    West Virg inia 0.72 43.2
50    Wisconsin 0.15 49.7
51    Wyoming 1.77 29.07

Sum/
Average
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