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Data for Final Exam F

Data for Problem 1. An analyst has developed a regression model for predicting annual sales of plastic dinnerware in the U.S. (in millions of dollars). The model has the following four independent variables:

	Variable
	Description
	Units

	CPI
	Annual change in consumer price index
	Percent

	GNP
	U.S. Gross National Product
	Billions of Dollars

	Unemp
	U.S. Unemployment Rate
	Percent

	Dem
	Dummy
	= 1 if U.S. President is Democrat


The most recent regression produces the following output:

	
	Coefficients
	Standard Error

	Intercept
	10.5366
	7.7994

	CPI (% change)
	0.3829
	0.5685

	GNP ($Billion)
	0.0046
	0.0002

	Unemp (%)
	-1.7514
	1.1577

	Dem
	-2.7643
	3.6035


StdErr = 11.8807
R-sq = (i)

	
	df
	Sum of Squares

	Regression
	(ii)
	124,022.897

	Residual
	(iii)
	6,351.767

	Total
	49
	130,374.664


Problem 2. (No Data)

Problem 3. (No Data)

Problem 4. (No Data)

Problem 5. In February of 2002, Professor Belushi announced to his Cluster X Managerial Statistics students that he was concerned with an apparent drop in the average student response to the following statement (on a scale from 1 to 7) on the midterm course evaluation survey: “In the context of my expectations and my overall MBA learning experience, I would rate this as an excellent course.” Belushi showed the following chart in support of his announcement (Cluster X is the last data point in the graph):
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Some of Belushi’s students, including the Cluster News columnist for the Bottom Line, took a different view of the data, pointing out that (a) the overall average response was higher than other courses, such as Financial Accounting, Managerial Economics, and Corporate Finance; (b) the average response for Cluster X was relatively high compared to Belushi’s course’s own scores from the late 1990s; and (c) Belushi had shamelessly distorted the visual impact of his graph by truncating the vertical axis.

Concealing his pride at the acumen of his students, Belushi responded “It looks to me as though the average response from Cluster X is significantly lower than the average from the previous five clusters.” 

	
	Average Student Evaluation
	St. Dev.
	Sample Size

	Cluster X
	6.227
	0.8856
	44

	Previous 5 Clusters
	6.580
	0.7673
	236


Problem 6. In 2002 the United States hosted the Winter Olympic Games in Salt Lake City. The American athletes performed unusually well, winning 34 medals (the most medals won by the USA in any previous Winter Olympics had been 13).

Some people in the international athletic community questioned the impartiality of the games, in light of the apparent “home field advantage”. Russian figure skater Elena Jakovleva suggested a long-running problem: “Look at the history here; no matter who hosts the games, they always do better in the year they host the games than they usually do.” 

Others defended the USA. According to American snowboarder Jason Miner, “It’s not just the USA. In Nagano the Japanese had their best medal count ever. Same for the Norwegians in Lillehammer. Same for the French in 1968 and the Germans in 1936.”

Others point to the ever-increasing number of events in the games. According to Israeli ski-jumper Barak Thulin, “You can’t just look at the number of medals the Americans won; you have to take into account that there were more medals awarded overall in the Salt Lake games than ever before. It’s not surprising that the Americans won their most ever, because there were more medals for everyone to win.” (See Exhibit 1.)

Still others found the entire discussion to be a waste of time, such as basketball fan Niraj Gupta, who asked rhetorically, “Who gives a crap about the stupid Winter Olympics?”

To explore these issues scientifically, the following data were organized by Columbia University's National Center on Dangerous Cold Weather Behavior. In Model 1, a simple regression was run in which the independent variable is the year in which the games were held and the dependent variable is the total number of medals awarded. Results of this model appear in Exhibit 2.

In Model 2 (see Exhibit 3 for part of the spreadsheet layout), the dependent variable is the number of medals won by a particular country (Column B). Independent variables are Year (the year in which the games were played, Column C), Host (a dummy variable which equals 1 if the country hosted the games that year, Column D), plus dummy variables for Austria, Canada, France, Germany, Italy, Japan, Norway, Switzerland, and USA (Columns E through M). Note that the dummy variable for Yugoslavia is excluded to avoid problems with multicollinearity. This model excludes nations that have never hosted the Winter Olympics.

Results from Model 2 appear in Exhibit 4.
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Exhibit 1: Numbers of Medals Awarded at the Winter Olympics

	Regression Statistics
	 
	
	
	
	

	Multiple R
	0.9307
	
	
	
	

	R Square
	0.8663
	
	
	
	

	Adjusted R Square
	0.8656
	
	
	
	

	Standard Error
	19.4242
	
	
	
	

	Observations
	190
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	1
	459485.9
	459485.9
	1217.8
	0.0000

	Residual
	188
	70932.0
	377.3
	
	

	Total
	189
	530417.9
	 
	 
	 

	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	-3940.2811
	115.9533
	-33.9816
	0.0000
	

	Year
	2.0581
	0.0590
	34.8975
	0.0000
	


Exhibit 2: Model 1 Results
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Exhibit 3: Part of the Spreadsheet used to create Model 2 (the full spreadsheet has 190 rows of data — 19 Olympic Games times 10 different host countries)

	Regression Statistics
	 
	
	
	
	

	Multiple R
	0.7711
	
	
	
	

	R Square
	0.5946
	
	
	
	

	Adjusted R Square
	0.5696
	
	
	
	

	Standard Error
	4.9842
	
	
	
	

	Observations
	190
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	11
	6486.56
	589.69
	23.74
	0.0000

	Residual
	178
	4421.84
	24.84
	
	

	Total
	189
	10908.40
	 
	 
	 

	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	-269.0849
	29.7742
	-9.0375
	0.0000
	

	Year
	0.1371
	0.0151
	9.0601
	0.0000
	

	Host
	3.0241
	1.2984
	2.3291
	0.0210
	

	Austria
	7.6817
	1.6228
	4.7335
	0.0000
	

	Canada
	4.1040
	1.6185
	2.5357
	0.0121
	

	France
	2.3646
	1.6300
	1.4507
	0.1486
	

	Germany*
	15.1579
	1.6171
	9.3737
	0.0000
	

	Italy
	4.0514
	1.6185
	2.5031
	0.0132
	

	Japan
	0.8922
	1.6228
	0.5498
	0.5832
	

	Norway
	12.7869
	1.6228
	7.8794
	0.0000
	

	Switzerland
	4.5764
	1.6228
	2.8200
	0.0053
	

	USA
	8.9423
	1.6400
	5.4526
	0.0000
	


Exhibit 4: Model 2 Results

	
	1924
	1928
	1932
	1936
	1948
	1952
	1956
	1960
	1964
	1968
	1972
	1976
	1980
	1984
	1988
	1992
	1994
	1998
	2002

	Host Nation   (
	FRA
	SWI
	USA
	GER
	SWI
	NOR
	ITA
	USA
	AUS
	FRA
	JAP
	AUS
	USA
	YUG
	CAN
	FRA
	NOR
	JAP
	USA

	Australia
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	2

	Austria
	3
	4
	2
	4
	8
	8
	11
	6
	12
	11
	5
	6
	7
	1
	10
	21
	9
	17
	16

	Belgium
	1
	1
	0
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Bulgaria
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	3

	Canada
	1
	1
	7
	1
	3
	2
	3
	4
	3
	3
	1
	3
	2
	4
	0
	7
	13
	15
	17

	China
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	8
	8

	Czechoslovakia*
	0
	1
	0
	0
	1
	0
	0
	1
	1
	4
	3
	1
	1
	6
	3
	3
	3
	3
	2

	Denmark
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	Finland
	10
	4
	3
	6
	6
	9
	7
	8
	10
	5
	5
	7
	9
	13
	7
	7
	6
	12
	7

	France
	1
	1
	1
	1
	5
	1
	0
	3
	7
	9
	3
	1
	1
	3
	2
	0
	5
	8
	11

	Germany*
	0
	1
	2
	6
	0
	7
	2
	8
	8
	12
	19
	29
	28
	28
	33
	26
	24
	29
	35

	Great Britain
	3
	1
	0
	3
	2
	1
	0
	0
	1
	0
	0
	1
	1
	1
	0
	0
	2
	1
	3

	Hungary
	0
	0
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	Italy
	0
	0
	0
	0
	1
	2
	3
	1
	4
	4
	5
	4
	2
	2
	5
	14
	20
	10
	12

	Japan
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	3
	0
	1
	1
	1
	7
	5
	10
	2

	Korea*
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	5
	6
	6
	4

	Liechtenstein
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	4
	2
	1
	0
	0
	0
	0

	Luxembourg
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	0
	0

	Netherlands
	0
	0
	0
	0
	0
	3
	0
	2
	2
	9
	9
	6
	4
	0
	7
	4
	4
	11
	8

	New Zealand
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	Norway
	17
	15
	10
	15
	10
	16
	4
	6
	15
	12
	12
	7
	10
	9
	5
	20
	26
	25
	24

	Poland
	0
	0
	0
	0
	0
	1
	1
	2
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	2

	Romania
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Spain
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	0
	2

	Sweden
	1
	5
	3
	7
	10
	4
	10
	7
	7
	8
	4
	2
	4
	8
	6
	4
	0
	3
	6

	Switzerland
	2
	0
	1
	3
	10
	2
	6
	2
	0
	6
	10
	5
	5
	5
	15
	3
	9
	7
	11

	USA
	4
	6
	12
	4
	9
	11
	7
	10
	6
	7
	8
	10
	12
	8
	6
	11
	13
	13
	34

	USSR*
	0
	0
	0
	0
	0
	0
	16
	21
	25
	13
	16
	27
	22
	25
	29
	23
	32
	23
	20

	Yugoslavia*
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	3
	0
	0
	0
	5

	Total
	43
	40
	42
	51
	68
	69
	72
	81
	102
	104
	105
	111
	115
	117
	133
	162
	158
	205
	234


Exhibit 5: Historical Results , Total Medals Won in the Winter Olympics

*There have been significant political changes since 1924, which make the comparisons across nations subjective. In this table, Czechoslovakia includes not only medals won by the former unified country, but also the modern nations of the Czech Republic and Slovakia. Germany includes the former East and West Germanies. Korea includes both North and South Korea. USSR includes medals won by Belarus, Estonia, Russia, and Ukraine. Yugoslavia includes Croatia and Slovenia.
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