Problem #11.3 on page 584

Motorco produces electric motors for use in home appliances.  One of the company’s production managers is interested in examining the relationship between the dollars spent per month in inspecting finished motor products (x) and the number of motors produced during that month that were returned by dissatisfied customers (y).  He has collected the data for the past 36 months.  Generate a simple linear regression model using the given data and interpret it for this production manager. Compute Se and R2 for these data.

Below is the regression analysis performed on the data.  A linear trend line will be done to shown the relationship.  
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The results of the regression analysis were not very good.  The R2 value of the data was only .018 which means the data was not linearly related at all.  Using the scatter plot we are able to see that a polynomial trend line might be better suited for this recorded data.  

The polynomial trend line is shown below.
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The data is very useful now that we use a polynomial trend line to describe the data.  The R2 value equals .969, which is a very high correlation.  The standard error for this data is 1.45.  The trend line suggests that the optimum amount of money to spend on inspections to get the least amount of returned motors is around $60.  If you decrease or increase this amount spent, the number of returned motors increases.  By knowing this, the project manager can now maximize his profits. 
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Sheet1

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.1340886157

		R Square		0.0179797569

		Adjusted R Square		-0.0109031915

		Standard Error		1.4495635518

		Observations		36

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1.3080273112		1.3080273112		0.6225042074		0.4355857027

		Residual		34		71.4419726888		2.1012344908

		Total		35		72.75

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

		Intercept		66.4762058078		1.1571670946		57.4473696285		1.90279580891525E-35		64.1245608789		68.8278507368		64.1245608789		68.8278507368

		Inspection_Expenditures		-0.0151180169		0.0191612431		-0.7889893582		0.4355857027		-0.0540583223		0.0238222886		-0.0540583223		0.0238222886

		RESIDUAL OUTPUT

		Observation		Predicted Motors_Returned		Residuals

		1		65.8178250926		1.1821749074

		2		65.6321459117		-1.6321459117

		3		65.7425485559		-0.7425485559

		4		65.7422087028		-0.7422087028

		5		65.4287417631		-0.4287417631

		6		65.5027633532		-1.5027633532

		7		65.5944804309		-1.5944804309

		8		65.3135955387		1.6864044613

		9		65.4787722699		-1.4787722699

		10		65.8195272301		1.1804727699

		11		65.8488771969		1.1511228031

		12		65.6437030309		-1.6437030309

		13		65.5578989119		-1.5578989119

		14		65.8554509641		2.1445490359

		15		65.4999125488		-1.4999125488

		16		65.4146352927		-0.4146352927

		17		65.4443408353		-0.4443408353

		18		65.7062384053		-0.7062384053

		19		65.3218803632		1.6781196368

		20		65.8121094239		1.1878905761

		21		65.5653475588		-1.5653475588

		22		65.8379414282		1.1620585718

		23		65.2791128541		2.7208871459

		24		65.4689262078		-1.4689262078

		25		65.2716837094		2.7283162906

		26		65.6780771682		-0.6780771682

		27		65.7115484575		-0.7115484575

		28		65.4654729504		-1.4654729504

		29		65.826822278		1.173177722

		30		65.5320966902		-1.5320966902

		31		65.8301842225		1.1698157775

		32		65.2901225498		1.7098774502

		33		65.3501140156		0.6498859844

		34		65.5285382114		-1.5285382114

		35		65.3512536117		0.6487463883

		36		65.8351022646		1.1648977354
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Data

		Data for Motorco Production Problem

		Month		Inspection_Expenditures		Motors_Returned

		1		$43.55		67

		2		$55.83		64

		3		$48.53		65

		4		$48.55		65

		5		$69.29		65

		6		$64.39		64

		7		$58.32		64

		8		$76.90		67

		9		$65.98		64

		10		$43.44		67

		11		$41.50		67

		12		$55.07		64

		13		$60.74		64

		14		$41.06		68

		15		$64.58		64

		16		$70.22		65

		17		$68.25		65

		18		$50.93		65

		19		$76.35		67

		20		$43.93		67

		21		$60.25		64

		22		$42.22		67

		23		$79.18		68

		24		$66.63		64

		25		$79.67		68

		26		$52.79		65

		27		$50.58		65

		28		$66.86		64

		29		$42.95		67

		30		$62.45		64

		31		$42.73		67

		32		$78.45		67

		33		$74.49		66

		34		$62.68		64

		35		$74.41		66

		36		$42.41		67



Monthly expenditures on inspecting finished motor products (in thousands of dollars).
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.1340886157

		R Square		0.0179797569

		Adjusted R Square		-0.0109031915

		Standard Error		1.4495635518

		Observations		36

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1.3080273112		1.3080273112		0.6225042074		0.4355857027

		Residual		34		71.4419726888		2.1012344908

		Total		35		72.75

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

		Intercept		66.4762058078		1.1571670946		57.4473696285		1.90279580891525E-35		64.1245608789		68.8278507368		64.1245608789		68.8278507368

		Inspection_Expenditures		-0.0151180169		0.0191612431		-0.7889893582		0.4355857027		-0.0540583223		0.0238222886		-0.0540583223		0.0238222886

		RESIDUAL OUTPUT

		Observation		Predicted Motors_Returned		Residuals

		1		65.8178250926		1.1821749074

		2		65.6321459117		-1.6321459117

		3		65.7425485559		-0.7425485559
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Data

		Data for Motorco Production Problem

		Month		Inspection_Expenditures		Motors_Returned

		1		$43.55		67

		2		$55.83		64

		3		$48.53		65

		4		$48.55		65

		5		$69.29		65

		6		$64.39		64

		7		$58.32		64

		8		$76.90		67

		9		$65.98		64

		10		$43.44		67

		11		$41.50		67

		12		$55.07		64

		13		$60.74		64

		14		$41.06		68

		15		$64.58		64

		16		$70.22		65

		17		$68.25		65

		18		$50.93		65

		19		$76.35		67

		20		$43.93		67

		21		$60.25		64

		22		$42.22		67

		23		$79.18		68

		24		$66.63		64

		25		$79.67		68

		26		$52.79		65

		27		$50.58		65

		28		$66.86		64

		29		$42.95		67

		30		$62.45		64

		31		$42.73		67

		32		$78.45		67

		33		$74.49		66

		34		$62.68		64

		35		$74.41		66

		36		$42.41		67



Monthly expenditures on inspecting finished motor products (in thousands of dollars).
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