1. DSC 3120 Time Series Forecasting 

Regression Exercise

Dr. Satish Nargundkar

2. Answer the following questions pertaining to the attached Excel output. The regression was performed to predict the Sales for the next few time periods.

3. What is the population regression model?

4. What is the sample regression model (in general terms and in terms of specific values from the output)?

5. Interpret the value of the coefficient for X.

6. How much of the variability in Sales is explained by the model?

7. What is the coefficient of determination?

8. How is R-Squared computed?

9. Is the overall regression model significant?

10. Is there a significant trend?

11. Predict the Sales for the next 2 period

SUMMARY OUTPUT















Regression Statistics







Multiple R
0.8808






R Square
0.7758






Adjusted R Square
0.7598






Standard Error
48.8155






Observations
16














ANOVA








df
SS
MS
F
Significance F


Regression
1
115424.56
115424.56
48.44
0.00


Residual
14
33361.38
2382.96




Total
15
148785.94














Coefficients
Standard Error
t Stat
P-value
Lower 95%
Upper 95%

Intercept
-15.7863
44.0015
-0.3588
0.7251
-110.1603
78.5877

Income
4.1920
0.6023
6.9597
0.0000
2.9001
5.4838









Solutions:

1. Y = ß0 + ß1 + Error

2. Y = b0 + b1 + error, or , specifically, y = -15.78 + 4.19X + error, based on the output.

3. Coefficient of X is the average change in Y for a unit change in X.

4. 77.58%, which is the R-squared value.

5. Coeff. of determination is another name for R-squared.

6. It is computed as SSR/SST

7. Yes, because significance of F is 0.000, which is lower than an alpha of 0.05.

8. Yes, because the p-value for income is 0.0000

9. At x=17, y-hat= 17*4.19 -15.78 =  55.45 , and at x=18, y-hat= 59.64 
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Sheet7

		SUMMARY OUTPUT

												Page 2

		Regression Statistics

		Multiple R		0.8807814776

		R Square		0.7757760113

		Adjusted R Square		0.7597600121

		Standard Error		48.8155247362

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		115424.561126243		115424.561126243		48.4375655747		0.00000666

		Residual		14		33361.3763737571		2382.9554552684

		Total		15		148785.9375

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

		Intercept		-15.786336172		44.0015422323		-0.3587677925		0.7251215153		-110.1603421414		78.5876697974		-110.1603421414		78.5876697974

		Income		4.1919691708		0.6023195035		6.9597101646		0.00000666		2.9001211687		5.4838171728		2.9001211687		5.4838171728

		RESIDUAL OUTPUT

		Observation		Predicted Insurance		Residuals

		1		193.8121		-13.8121

		2		193.8121		6.1879

		3		193.8121		56.1879

		4		214.7720		-24.7720

		5		214.7720		-14.7720

		6		214.7720		-64.7720

		7		214.7720		-14.7720

		8		227.3479		22.6521

		9		265.0756		-5.0756

		10		273.4595		76.5405

		11		298.6114		1.3886

		12		327.9551		-27.9551

		13		361.4909		13.5091

		14		378.2588		71.7412

		15		407.6026		-107.6026

		16		474.6741		25.3259
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		SUMMARY OUTPUT										Page 3

		Regression Statistics

		Multiple R		0.8808

		R Square		0.7758

		Adjusted R Square		0.7598

		Standard Error		48.8155

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		115424.56		115424.56		48.44		0.00

		Residual		14		33361.38		2382.96

		Total		15		148785.94

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

		Intercept		-15.7863		44.0015		-0.3588		0.7251		-110.1603		78.5877		-110.1603		78.5877

		Income		4.1920		0.6023		6.9597		0.0000		2.9001		5.4838		2.9001		5.4838

		RESIDUAL OUTPUT

								Standard

		Observation		Predicted Insurance		Residuals		Residuals

		1		193.8121223655		-13.81212		-0.29288

		2		193.8121223655		6.18788		0.13121

		3		193.8121223655		56.18788		1.19142

		4		214.7719682192		-24.77197		-0.52527

		5		214.7719682192		-14.77197		-0.31323

		6		214.7719682192		-64.77197		-1.37344

		7		214.7719682192		-14.77197		-0.31323

		8		227.3478757315		22.65212		0.48032

		9		265.0755982682		-5.07560		-0.10762

		10		273.4595366097		76.54046		1.62299

		11		298.6113516342		1.38865		0.02945

		12		327.9551358295		-27.95514		-0.59277

		13		361.4908891955		13.50911		0.28645

		14		378.2587658785		71.74123		1.52122

		15		407.6025500737		-107.60255		-2.28164

		16		474.6740568057		25.32594		0.53702
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		SUMMARY OUTPUT										Page 5

		Regression Statistics

		Multiple R		0.9277574624

		R Square		0.8607339091

		Adjusted R Square		0.8393083567

		Standard Error		39.9238081035

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		128065.101604712		64032.5508023559		40.1732422687		0.0000027227

		Residual		13		20720.8358952883		1593.9104534837

		Total		15		148785.9375

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

		Intercept		-36.5439389391		36.7338187279		-0.994830927		0.3379758356		-115.9025142475		42.8146363692		-115.9025142475		42.8146363692

		Income		4.1342327207		0.4930338521		8.3852918071		0.0000013312		3.0690980455		5.199367396		3.0690980455		5.199367396

		Status		56.7085253791		20.1371262018		2.8161180901		0.0145729923		13.2049174907		100.2121332675		13.2049174907		100.2121332675

		RESIDUAL OUTPUT

		Observation		Predicted Insurance		Residuals

		1		170.167697097		9.832302903

		2		170.167697097		29.832302903

		3		226.8762224761		23.1237775239

		4		190.8388607007		-0.8388607007

		5		247.5473860797		-47.5473860797

		6		190.8388607007		-40.8388607007

		7		247.5473860797		-47.5473860797

		8		259.9500842419		-9.9500842419

		9		240.4496533493		19.5503466507

		10		305.4266441699		44.5733558301

		11		273.5235151151		26.4764848849

		12		302.4631441602		-2.4631441602

		13		335.537005926		39.462994074

		14		408.782462188		41.217537812

		15		381.0135658539		-81.0135658539

		16		503.8698147646		-3.8698147646
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		Regression Statistics

		Multiple R		0.9354302437

		R Square		0.8750297408

		Adjusted R Square		0.843787176

		Standard Error		39.3634953344

		Observations		16

		ANOVA

				df		SS		MS		F		Significance F

		Regression		3		130192.120320682		43397.3734402274		28.0076154488		0.0000105554

		Residual		12		18593.8171793178		1549.4847649431

		Total		15		148785.9375

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

		Intercept		9.4690141968		53.4236805154		0.1772437635		0.86227344		-106.9311843277		125.8692127214		-106.9311843277		125.8692127214

		Income		3.4716461956		0.7457371512		4.6553215028		0.000555338		1.8468245507		5.0964678404		1.8468245507		5.0964678404

		Status		-24.1341149697		71.7996406444		-0.3361314173		0.742576306		-180.572090496		132.3038605566		-180.572090496		132.3038605566

		Interaction		1.1521604418		0.9833790678		1.1716340926		0.2640818748		-0.9904384509		3.2947593346		-0.9904384509		3.2947593346

		RESIDUAL OUTPUT

		Observation		Predicted Insurance		Residuals

		1		183.0513239751		-3.0513239751

		2		183.0513239751		16.9486760249

		3		216.5252310956		33.4747689044

		4		200.4095549529		-10.4095549529

		5		239.6442642825		-39.6442642825

		6		200.4095549529		-50.4095549529

		7		239.6442642825		-39.6442642825

		8		253.5156841946		-3.5156841946

		9		242.0693092997		17.9306907003

		10		304.3775572056		45.6224427944

		11		269.8424788643		30.1575211357

		12		294.1440022332		5.8559977668

		13		321.9171717977		53.0828282023

		14		419.9727231399		30.0272768601

		15		360.105279949		-60.105279949

		16		526.3202757994		-26.3202757994
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