STA 4210 – Exam 1 – Fall 2012 – PRINT Name _________________________
For all significance tests, use  = 0.05 significance level.
Q.1. A linear regression model is fit by a downtown ice cream vendor, relating Y (units of ice cream sold in a day) to X (high temperature for the day). She has recorded sales and temperature on a random sample of n = 20 days over her selling season, and asks you to fit the model. She gives you the following summary statistics, based on the simple linear regression model, Y = 0 + 1X +  with  ~ N(0,2) and independent:

[image: image1.emf]n X-bar Y-bar SS_XX SS_YY SS_XY

20 82 2057 908 617884 22267


p.1.a. Compute the least squares estimates for 1 and 0 and give the fitted equation:
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p.1.b. The first day had a high temperature of 86 degrees, and sales of 2203 units. Compute the fitted value and residual:
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p.1.c. Complete the following Analysis of Variance Table:


[image: image4.emf]ANOVA

df SS MS F* F(.95)

Regression   546056.5     

Residual      

Total   617884


p.1.d. Based on ANOVA table, what is conclusion regarding H0: 1 = 0   HA: 1 ≠ 0?   Reject H0  or  Fail to Reject H0
p.1.e. Compute the estimated standard errors of b1 and b0:

s{b1} = ____________________________   s{b0} = _________________________________________________

Q.2. You find a computer output of a regression analysis, relating Y (total cost of a production run of game day t-shirts) to X (the number of t-shirts produced on the production run). You are given the estimated regression equation, and the following summary statistics (the production runs ranged from 100 to 400):
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p.2.a. Obtain a 95% Confidence Interval for the mean cost of all production runs of Xh = 200
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p.2.b. Obtain a 95% Prediction Interval for tomorrow’s production run of Xh = 200
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p.2.c. For what size of production run would the widths of the Confidence Intervals and Prediction Intervals be minimized?    Xh = ____________

p.2.d. Obtain a 95% Confidence Interval for the increase in production costs (on average) as the number of t-shirts produced increases by 1.

Lower Bound = ____________________________________  Upper Bound = _______________________________

Q.3. A simple linear Regression is fit, relating Y to X. You find the following spreadsheet.

[image: image8.emf]X Y Y-hat Y-bar

20 47 50 65

20 53 50 65

30 60 65 65

30 70 65 65

40 82 80 65

40 78 80 65


p.3.a. Compute: Regression Sum of Squares (SSR). Error Sum of Squares (SSE), and Total Sum of Squares (SSTO):
SSR = ______________  dfR = _______   SSE = ​​​​​​​​​​___________  dfE = __________  SSTO = __________  dfTO = ____
p.3.b. What proportion of the variation in Y is “explained” by X?
Answer = _____________________________________________

p.3.c. What is the slope of this estimated regression line?

Answer = ______________________________________________

Q.4. True/False (Not related to Q.3):
p.4.a. The width of a prediction interval for an individual case can be narrower than the corresponding confidence interval for the mean at the same Xh level and same  level, based on the same fitted regression.   True   or   False
p.4.b. The Pearson Correlation Coefficient will always be the same sign as the slope coefficient.  True   or   False
p.4.c. If we obtain a 95% Confidence Interval for 1 to be (-1.2 , 3.6) the P-value for the F-statistic for testing H0: 1 = 0 versus HA: 1 ≠ 0 will be greater than 0.05         True   or   False
p.4.d. If  R2 = 0, all of the observations fall on the fitted equation (with slope not equal to zero)   True   or   False
Q.5. A researcher is interested in the correlation between height (X) and weight (Y) among 12 year old male children. He selects a random sample of n = 18 male 12-year olds from a school district, and intends on testing H0:  = 0 versus HA:  ≠ 0, where  is the population correlation coefficient.
p.5.a. His sample correlation is 
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p.5.a.i. Give his test statistic for testing H0:  = 0 versus HA:  ≠ 0:
Test Statistic = __________________________________________________

p.5.a.ii. Reject H0 if the test statistic falls in the range(s) _________________________________________
p.5.b. What is the smallest his sample correlation coefficient can be (in absolute value) for this test to be significant?
Reject H0 if |r| ≥ ________________________________

Q.6. 
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Sheet1

		X (Temp)		Y (Sales)		eps				X (Temp)		Y (Sales)		xy				n		X-bar		Y-bar		SS_XX		SS_YY		SS_XY				SUMMARY OUTPUT

		85.5690176092		2182.8639578381		22.8639578381				86		2183		512				20		82		2055		908		678000		24428

		74.338206122		1861.8232242383		1.8232242383				74		1862		1544																		Regression Statistics

		72.9770805994		1863.4454699795		28.4454699795				73		1863		1728																		Multiple R		0.9845326884

		75.7107760857		1862.9911747231		-47.0088252769				76		1863		1152																		R Square		0.9693046145

		78.5764641255		1997.4650227917		12.4650227917				79		1997		174																		Adjusted R Square		0.9675993153

		78.2277901547		1974.2971146033		14.2971146033				78		1974		324																		Standard Error		34.0028359648

		92.7027191992		2365.2748048853		30.2748048853				93		2365		3410																		Observations		20

		81.9769890439		2048.4174144427		-11.5825855573				82		2048		0

		84.6000549333		2142.4118133853		7.4118133853				85		2142		261																		ANOVA

		72.2637104404		1780.4836000092		-29.5163999908				72		1780		2750																				df		SS		MS		F*		F(.95)

		89.5524460585		2253.7121231142		-6.2878768858				90		2254		1592																		Regression		 		546056.5		 		 		 

		83.7028107547		2134.5334490501		24.5334490501				84		2135		160																		Residual		 		 		 

		90.1452681051		2242.3618850314		-17.6381149686				90		2242		1496																		Total		 		617884

		85.8146916105		2175.0445771396		15.0445771396				86		2175		480

		71.2863551744		1762.4767616145		-22.5232383855				71		1762		3223																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		82.5247962889		2088.0204319046		3.0204319046				83		2088		33																		Intercept		-151.0528634361		92.842602249		-1.6269779151		0.1211199038		-346.1079324607		44.0022055884		-346.1079324607		44.0022055884

		78.0591753899		1946.4267010707		-13.5732989293				82		2052		0																		X (Temp)		26.9030837004		1.1284237445		23.8412952857		0		24.5323533887		29.2738140122		24.5323533887		29.2738140122

		94.5635853145		2416.6415480484		31.6415480484				95		2417		4706

		75.6596575823		1832.5692590699		-77.4307409301				78		1836		876

		83.2580034791		2058.0591753178		-26.9408246822				83		2062		7
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Sheet1

		X (Temp)		Y (Sales)		eps				X (Temp)		Y (Sales)		xy				n		X-bar		Y-bar		SS_XX		SS_YY		SS_XY				SUMMARY OUTPUT

		85.5690176092		2202.592319005		42.5923190051				86		2203		584				20		82		2057		908		617884		22267

		74.338206122		1853.596816239		-6.403183761				74		1854		1624																		Regression Statistics

		72.9770805994		1830.5361431603		-4.4638568397				73		1831		2034																		Multiple R		0.9400810756

		75.7107760857		1955.6582256447		45.6582256447				76		1956		606																		R Square		0.8837524287

		78.5764641255		1953.0468363294		-31.9531636706				79		1953		312																		Adjusted R Square		0.8772942303

		78.2277901547		1999.1933099309		39.1933099309				78		1999		232																		Standard Error		63.1697511636

		92.7027191992		2260.2456746035		-74.7543253965				93		2260		2233																		Observations		20

		81.9769890439		2165.6814653566		105.6814653566				82		2166		0

		84.6000549333		2132.6563458404		-2.3436541596				85		2133		228																		ANOVA

		72.2637104404		1749.5695340354		-60.4304659646				72		1750		3070																				df		SS		MS		F		Significance F

		89.5524460585		2293.8723111781		33.8723111781				90		2294		1896																		Regression		1		546056.485682819		546056.485682819		136.8419447022		0.0000000008

		83.7028107547		2217.8883542505		107.8883542505				84		2218		322																		Residual		18		71827.5143171806		3990.4174620656

		90.1452681051		2196.6998508776		-63.3001491224				90		2197		1120																		Total		19		617884

		85.8146916105		2056.2384779588		-103.7615220412				86		2056		-4

		71.2863551744		1822.4893716071		37.4893716071				71		1822		2585																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		82.5247962889		2091.7465180109		6.7465180109				83		2092		35																		Intercept		46.1035242291		172.4810273921		0.267296206		0.7922796611		-316.2656671595		408.4727156177		-316.2656671595		408.4727156177

		78.0591753899		2032.3289304005		72.3289304005				82		2052		0																		X (Temp)		24.5231277533		2.0963618218		11.6979461745		0.0000000008		20.1188350047		28.9274205019		20.1188350047		28.9274205019

		94.5635853145		2402.7889205588		17.7889205588				95		2403		4498

		75.6596575823		1922.5875772028		12.5875772028				78		1836		884

		83.2580034791		2033.5561374968		-51.4438625032				83		2065		8

										82		2057





Sheet2

		X		Y		eps								SUMMARY OUTPUT

		100		651		51.3300619787

		100		328		-272.3454599618								Regression Statistics

		100		531		-69.2355115461								Multiple R		0.9649856491

		100		572		-27.6193077298								R Square		0.9311973029

		200		1156		56.0726221011								Adjusted R Square		0.9262828245

		200		1419		318.992533721								Standard Error		163.1422035263

		200		1269		168.6821633484								Observations		16

		200		855		-245.4798959661

		300		1701		100.9348125081								ANOVA

		300		1591		-8.5015017248										df		SS		MS		F		Significance F

		300		1750		149.6941877122								Regression		1		5043092.45		5043092.45		189.4803951958		0.0000000016

		300		1644		44.4338184025								Residual		14		372615.3		26615.3785714286

		400		2150		49.9239831697								Total		15		5415707.75

		400		1910		-189.5200512081

		400		1946		-154.0211087558										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		400		2109		9.2518348538								Intercept		93.5		99.9037885382		0.9359004435		0.3651885992		-120.7723150664		307.7723150664		-120.7723150664		307.7723150664

														X		5.0215		0.3647970571		13.765187801		0.0000000016		4.2390881306		5.8039118694		4.2390881306		5.8039118694
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Sheet1

		X (Temp)		Y (Sales)		eps				X (Temp)		Y (Sales)		xy				n		X-bar		Y-bar		SS_XX		SS_YY		SS_XY				SUMMARY OUTPUT

		85.5690176092		2202.592319005		42.5923190051				86		2203		584				20		82		2057		908		617884		22267

		74.338206122		1853.596816239		-6.403183761				74		1854		1624																		Regression Statistics

		72.9770805994		1830.5361431603		-4.4638568397				73		1831		2034																		Multiple R		0.9423357652

		75.7107760857		1955.6582256447		45.6582256447				76		1956		606																		R Square		0.8879966944

		78.5764641255		1953.0468363294		-31.9531636706				79		1953		312																		Adjusted R Square		0.8817742885

		78.2277901547		1999.1933099309		39.1933099309				78		1999		232																		Standard Error		60.4921804551

		92.7027191992		2260.2456746035		-74.7543253965				93		2260		2233																		Observations		20

		81.9769890439		2165.6814653566		105.6814653566				82		2166		0

		84.6000549333		2132.6563458404		-2.3436541596				85		2133		228																		ANOVA

		72.2637104404		1749.5695340354		-60.4304659646				72		1750		3070																				df		SS		MS		F		Significance F

		89.5524460585		2293.8723111781		33.8723111781				90		2294		1896																		Regression		1		522217.584896985		522217.584896985		142.7095425002		0.0000000005

		83.7028107547		2217.8883542505		107.8883542505				84		2218		322																		Residual		18		65867.470131745		3659.3038962081

		90.1452681051		2196.6998508776		-63.3001491224				90		2197		1120																		Total		19		588085.05502873

		85.8146916105		2056.2384779588		-103.7615220412				86		2056		-4

		71.2863551744		1822.4893716071		37.4893716071				71		1822		2585																				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		82.5247962889		2091.7465180109		6.7465180109				83		2092		35																		Intercept		95.7219055302		164.8709528813		0.5805868399		0.5687172297		-250.6591126165		442.1029236768		-250.6591126165		442.1029236768

		78.0591753899		2032.3289304005		72.3289304005				82		2052		0																		X (Temp)		24.0627055186		2.0142712277		11.9461099317		0.0000000005		19.830878708		28.2945323291		19.830878708		28.2945323291

		94.5635853145		2402.7889205588		17.7889205588				95		2403		4498

		75.6596575823		1922.5875772028		12.5875772028				78		1836		884

		83.2580034791		2033.5561374968		-51.4438625032				83		2065		8
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		X		Y		eps								SUMMARY OUTPUT

		100		599		-1.0825260688

		100		640		40.2387740905								Regression Statistics

		100		443		-156.5367711009								Multiple R		0.9908994131

		100		504		-95.9653334576								R Square		0.9818816468

		200		1094		-5.8822706706								Adjusted R Square		0.9805874787

		200		1067		-32.65063242								Standard Error		89.2618239467

		200		1108		8.0601694208								Observations		16

		200		972		-128.2719495066

		300		1835		234.7078407183								ANOVA

		300		1693		92.9419456952										df		SS		MS		F		Significance F

		300		1587		-12.9143700178								Regression		1		6045051.0125		6045051.0125		758.697156613		0

		300		1677		77.2474777477								Residual		14		111547.425		7967.6732142857

		400		2246		146.0662133468								Total		15		6156598.4375

		400		2040		-60.0498424319

		400		2158		57.513034335										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		400		2222		122.0282683789								Intercept		-6.625		54.6614805449		-0.1212005225		0.9052545882		-123.8622154518		110.6122154518		-123.8622154518		110.6122154518

														X		5.49775		0.1995955061		27.5444578203		0		5.0696602168		5.9258397832		5.0696602168		5.9258397832
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