
[image: image1.emf]Week Cars(X) PassK(Y) X-Xbar Y-Ybar Y-hat e V(Y-hat) CIMeanL CIMeanHPIIndL PIIndH

1 72 18.764 -57.4500 -19.3734 16.555 2.209 3.55 12.595 20.514 5.150 27.960

2 48 6.688 -81.4500 -31.4494 7.539 -0.851 5.83 2.465 12.612 -4.299 19.376

3 77 16.504 -52.4500 -21.6334 18.433 -1.929 3.18 14.689 22.178 7.101 29.765

4 91 22.944 -38.4500 -15.1934 23.693 -0.749 2.31 20.502 26.883 12.532 34.854

5 94 25.063 -35.4500 -13.0744 24.820 0.243 2.15 21.736 27.904 13.689 35.951

6 86 20.897 -43.4500 -17.2404 21.814 -0.917 2.59 18.435 25.193 10.598 33.031

7 99 30.357 -30.4500 -7.7804 26.698 3.659 1.93 23.780 29.616 15.612 37.784

8 113 27.076 -16.4500 -11.0614 31.958 -4.882 1.48 29.401 34.514 20.961 42.954

9 118 28.260 -11.4500 -9.8774 33.836 -5.576 1.39 31.363 36.309 22.858 44.813

10 133 36.683 3.5500 -1.4544 39.471 -2.788 1.30 37.072 41.871 28.510 50.432

11 133 40.090 3.5500 1.9526 39.471 0.619 1.30 37.072 41.871 28.510 50.432

12 135 39.040 5.5500 0.9026 40.222 -1.182 1.32 37.812 42.633 29.259 51.186

13 137 45.350 7.5500 7.2126 40.974 4.376 1.33 38.547 43.401 30.006 51.941

14 140 51.648 10.5500 13.5106 42.101 9.547 1.37 39.640 44.562 31.126 53.076

15 176 58.598 46.5500 20.4606 55.625 2.973 2.78 52.124 59.126 44.371 66.879

16 186 55.163 56.5500 17.0256 59.382 -4.219 3.48 55.462 63.302 47.991 70.773

17 194 57.519 64.5500 19.3816 62.387 -4.868 4.14 58.110 66.664 50.869 73.906

18 189 52.820 59.5500 14.6826 60.509 -7.689 3.72 56.457 64.561 49.072 71.946

19 187 59.219 57.5500 21.0816 59.758 -0.539 3.56 55.794 63.722 48.351 71.164

20 181 70.065 51.5500 31.9276 57.504 12.561 3.11 53.797 61.210 46.184 68.823

Mean 129.4500 38.1374 0.0000 0.0000 38.1374 0.0000

Parameter Estimate Std.Error t_obs P-value

n 20 b1 0.376 0.026 14.368 0.0000

S_XX 37908.95 b0 -10.494 3.571 -2.939 0.0033

S_XY 14241.52 s2 25.916 #N/A

S_YY 5816.70

ANOVA Source SS df MS F P-value R 0.9591

Total(U) 34905.92 20 R-Square 0.9198

Model 34439.44 2

Residual 466.49 18 25.92

Mu 29089.23 1

Regression 5350.21 1 5350.21 206.44 0.0000

Total(Cor) 5816.70 19
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R Output

Residuals:

    Min      1Q  Median      3Q     Max 

-7.6890 -3.1458 -0.7996  2.4001 12.5615 

Coefficients:

             Estimate Std. Error t value Pr(>|t|)    

(Intercept) -10.49398    3.57096  -2.939  0.00878 ** 

cars          0.37568    0.02615  14.368 2.64e-11 ***

Residual standard error: 5.091 on 18 degrees of freedom

Multiple R-squared: 0.9198,     Adjusted R-squared: 0.9153 

F-statistic: 206.4 on 1 and 18 DF,  p-value: 2.643e-11 

> anova.lm(electrn.reg)

Analysis of Variance Table

Response: passk

          Df Sum Sq Mean Sq F value    Pr(>F)    

cars       1 5350.2  5350.2  206.44 2.643e-11 ***

Residuals 18  466.5    25.9                      

---

> predict.lm(electrn.reg,interval="confidence")   
         fit       lwr      upr

1  16.554758 12.595120 20.51440

2   7.538511  2.465263 12.61176

3  18.433143 14.688731 22.17756

4  23.692621 20.501921 26.88332

5  24.819651 21.735566 27.90374

6  21.814236 18.435445 25.19303

7  26.698036 23.779591 29.61648

8  31.957514 29.400947 34.51408

9  33.835899 31.363027 36.30877

10 39.471053 37.071569 41.87054

11 39.471053 37.071569 41.87054

12 40.222407 37.811506 42.63331

13 40.973761 38.546520 43.40100

14 42.100792 39.640030 44.56155

15 55.625163 52.124005 59.12632

16 59.381933 55.461583 63.30228

17 62.387348 58.110377 66.66432

18 60.508963 56.456787 64.56114

19 59.757610 55.793592 63.72163

20 57.503548 53.797042 61.21005

> predict.lm(electrn.reg,interval="prediction")

         fit       lwr      upr

1  16.554758  5.149994 27.95952

2   7.538511 -4.299046 19.37607

3  18.433143  7.101306 29.76498

4  23.692621 12.531506 34.85374

5  24.819651 13.688546 35.95076

6  21.814236 10.597902 33.03057

7  26.698036 15.611682 37.78439

8  31.957514 20.960880 42.95415

9  33.835899 22.858421 44.81338

10 39.471053 28.509874 50.43223

11 39.471053 28.509874 50.43223

12 40.222407 29.258723 51.18609

13 40.973761 30.006472 51.94105

14 42.100792 31.126036 53.07555

15 55.625163 44.371362 66.87896

16 59.381933 47.990749 70.77312

17 62.387348 50.868563 73.90613

18 60.508963 49.071741 71.94619

19 59.757610 48.351324 71.16390

20 57.503548 46.184179 68.82292

Warning message:

In predict.lm(electrn.reg, interval = "prediction") : Predictions on current data refer to _future_ responses
SAS Output

Dependent Variable: passk

                              Analysis of Variance

                                     Sum of           Mean

 Source                   DF        Squares         Square    F Value    Pr > F

 Model                     1     5350.21083     5350.21083     206.44    <.0001

 Error                    18      466.48790       25.91599

 Corrected Total          19     5816.69873

              Root MSE              5.09078    R-Square     0.9198

              Dependent Mean       38.13740    Adj R-Sq     0.9153

              Coeff Var            13.34851

                              Parameter Estimates

                           Parameter       Standard

      Variable     DF       Estimate          Error    t Value    Pr > |t|
      Intercept     1      -10.49398        3.57096      -2.94      0.0088

      cars          1        0.37568        0.02615      14.37      <.0001

                                Output Statistics
              Dependent    Predicted       Std Error

       Obs     Variable        Value    Mean Predict          95% CL Mean
         1      18.7640      16.5548          1.8847      12.5951      20.5144

         2       6.6880       7.5385          2.4148       2.4653      12.6118

         3      16.5040      18.4331          1.7823      14.6887      22.1776

         4      22.9440      23.6926          1.5187      20.5019      26.8833

         5      25.0630      24.8197          1.4680      21.7356      27.9037

         6      20.8970      21.8142          1.6082      18.4354      25.1930

         7      30.3570      26.6980          1.3891      23.7796      29.6165

         8      27.0760      31.9575          1.2169      29.4009      34.5141

         9      28.2600      33.8359          1.1770      31.3630      36.3088

        10      36.6830      39.4711          1.1421      37.0716      41.8705

        11      40.0900      39.4711          1.1421      37.0716      41.8705

        12      39.0400      40.2224          1.1475      37.8115      42.6333

        13      45.3500      40.9738          1.1553      38.5465      43.4010

        14      51.6480      42.1008          1.1713      39.6400      44.5616

        15      58.5980      55.6252          1.6665      52.1240      59.1263

        16      55.1630      59.3819          1.8660      55.4616      63.3023

        17      57.5190      62.3873          2.0358      58.1104      66.6643

        18      52.8200      60.5090          1.9288      56.4568      64.5611

        19      59.2190      59.7576          1.8868      55.7936      63.7216

        20      70.0650      57.5035          1.7642      53.7970      61.2101

                     Obs        95% CL Predict         Residual

                       1       5.1500      27.9595       2.2092

                       2      -4.2990      19.3761      -0.8505

                       3       7.1013      29.7650      -1.9291

                       4      12.5315      34.8537      -0.7486

                       5      13.6885      35.9508       0.2433

                       6      10.5979      33.0306      -0.9172

                       7      15.6117      37.7844       3.6590

                       8      20.9609      42.9541      -4.8815

                       9      22.8584      44.8134      -5.5759

                      10      28.5099      50.4322      -2.7881

                      11      28.5099      50.4322       0.6189

                      12      29.2587      51.1861      -1.1824

                      13      30.0065      51.9410       4.3762

                      14      31.1260      53.0755       9.5472

                      15      44.3714      66.8790       2.9728

                      16      47.9907      70.7731      -4.2189

                      17      50.8686      73.9061      -4.8683

                      18      49.0717      71.9462      -7.6890

                      19      48.3513      71.1639      -0.5386

                      20      46.1842      68.8229      12.5615

                  Sum of Residuals                           0

                  Sum of Squared Residuals           466.48790

                  Predicted Residual SS (PRESS)      578.23377

R Program

electrn <- read.fwf("I:\\data\\electrn.txt",width=c(8,8,8,8),

                    col.names=c("week","cars", "miles", "pass"))

attach(electrn)

passk <- pass/1000

electrn.reg <- lm(passk~cars)

summary.lm(electrn.reg)

anova.lm(electrn.reg)

predict.lm(electrn.reg,interval="confidence")

predict.lm(electrn.reg,interval="prediction")


SAS Program

options nodate nonumber ps=54 ls=80;                                                                                                    

data electrn;                                                                                                                           

infile "I:\data\electrn.txt";                                                                                                           

input week 7-8 cars 10-16 miles 18-24 pass 26-32;                                                                                       

passk=pass/1000;                                                                                                                        

run;                                                                                                                                    

proc reg;                                                                                                                               

model passk = cars / p clm cli;                                                                                                         

run;                                                                                                                                    

Data:
       1      72    2632   18764

       2      48    1211    6688

       3      77    2604   16504

       4      91    4039   22944

       5      94    5047   25063

       6      86    5313   20897

       7      99    6916   30357

       8     113    8621   27076

       9     118    8351   28260

      10     133   10089   36683

      11     133   10583   40090

      12     135   10895   39040

      13     137   11309   45350

      14     140   10832   51648

      15     176   11563   58598

      16     186   12128   55163

      17     194   12789   57519

      18     189   14154   52820

      19     187   14649   59219

      20     181   14371   70065        
_1376410065.xls
electrn

		Week		Cars(X)		PassK(Y)		X-Xbar		Y-Ybar		Y-hat		e		V(Y-hat)		CIMeanL		CIMeanH		PIIndL		PIIndH

		1		72		18.764		-57.4500		-19.3734		16.555		2.209		3.55		12.595		20.514		5.150		27.960

		2		48		6.688		-81.4500		-31.4494		7.539		-0.851		5.83		2.465		12.612		-4.299		19.376

		3		77		16.504		-52.4500		-21.6334		18.433		-1.929		3.18		14.689		22.178		7.101		29.765

		4		91		22.944		-38.4500		-15.1934		23.693		-0.749		2.31		20.502		26.883		12.532		34.854

		5		94		25.063		-35.4500		-13.0744		24.820		0.243		2.15		21.736		27.904		13.689		35.951

		6		86		20.897		-43.4500		-17.2404		21.814		-0.917		2.59		18.435		25.193		10.598		33.031

		7		99		30.357		-30.4500		-7.7804		26.698		3.659		1.93		23.780		29.616		15.612		37.784

		8		113		27.076		-16.4500		-11.0614		31.958		-4.882		1.48		29.401		34.514		20.961		42.954

		9		118		28.260		-11.4500		-9.8774		33.836		-5.576		1.39		31.363		36.309		22.858		44.813

		10		133		36.683		3.5500		-1.4544		39.471		-2.788		1.30		37.072		41.871		28.510		50.432

		11		133		40.090		3.5500		1.9526		39.471		0.619		1.30		37.072		41.871		28.510		50.432

		12		135		39.040		5.5500		0.9026		40.222		-1.182		1.32		37.812		42.633		29.259		51.186

		13		137		45.350		7.5500		7.2126		40.974		4.376		1.33		38.547		43.401		30.006		51.941

		14		140		51.648		10.5500		13.5106		42.101		9.547		1.37		39.640		44.562		31.126		53.076

		15		176		58.598		46.5500		20.4606		55.625		2.973		2.78		52.124		59.126		44.371		66.879

		16		186		55.163		56.5500		17.0256		59.382		-4.219		3.48		55.462		63.302		47.991		70.773

		17		194		57.519		64.5500		19.3816		62.387		-4.868		4.14		58.110		66.664		50.869		73.906

		18		189		52.820		59.5500		14.6826		60.509		-7.689		3.72		56.457		64.561		49.072		71.946

		19		187		59.219		57.5500		21.0816		59.758		-0.539		3.56		55.794		63.722		48.351		71.164

		20		181		70.065		51.5500		31.9276		57.504		12.561		3.11		53.797		61.210		46.184		68.823

		Mean		129.4500		38.1374		0.0000		-0.0000		38.1374		-0.0000

								Parameter		Estimate		Std.Error		t_obs		P-value

		n		20				b1		0.376		0.026		14.368		0.0000

		S_XX		37908.95				b0		-10.494		3.571		-2.939		0.0033

		S_XY		14241.5194				s2		25.916		0

		S_YY		5816.70

						ANOVA		Source		SS		df		MS		F		P-value				R		0.9591

								Total(U)		34905.92		20										R-Square		0.9198

								Model		34439.44		2

								Residual		466.49		18		25.92

								Mu		29089.23		1

								Regression		5350.21		1		5350.21		206.44		0.0000

								Total(Cor)		5816.70		19
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electrn

		Week		Cars(X)		PassK(Y)		X-Xbar		Y-Ybar		Y-hat		e		V(Y-hat)		CIMeanL		CIMeanH		PIIndL		PIIndH

		1		72		18.764		-57.4500		-19.3734		16.555		2.209		3.55		12.595		20.514		5.150		27.960

		2		48		6.688		-81.4500		-31.4494		7.539		-0.851		5.83		2.465		12.612		-4.299		19.376

		3		77		16.504		-52.4500		-21.6334		18.433		-1.929		3.18		14.689		22.178		7.101		29.765

		4		91		22.944		-38.4500		-15.1934		23.693		-0.749		2.31		20.502		26.883		12.532		34.854

		5		94		25.063		-35.4500		-13.0744		24.820		0.243		2.15		21.736		27.904		13.689		35.951

		6		86		20.897		-43.4500		-17.2404		21.814		-0.917		2.59		18.435		25.193		10.598		33.031

		7		99		30.357		-30.4500		-7.7804		26.698		3.659		1.93		23.780		29.616		15.612		37.784

		8		113		27.076		-16.4500		-11.0614		31.958		-4.882		1.48		29.401		34.514		20.961		42.954

		9		118		28.260		-11.4500		-9.8774		33.836		-5.576		1.39		31.363		36.309		22.858		44.813

		10		133		36.683		3.5500		-1.4544		39.471		-2.788		1.30		37.072		41.871		28.510		50.432

		11		133		40.090		3.5500		1.9526		39.471		0.619		1.30		37.072		41.871		28.510		50.432

		12		135		39.040		5.5500		0.9026		40.222		-1.182		1.32		37.812		42.633		29.259		51.186

		13		137		45.350		7.5500		7.2126		40.974		4.376		1.33		38.547		43.401		30.006		51.941

		14		140		51.648		10.5500		13.5106		42.101		9.547		1.37		39.640		44.562		31.126		53.076

		15		176		58.598		46.5500		20.4606		55.625		2.973		2.78		52.124		59.126		44.371		66.879

		16		186		55.163		56.5500		17.0256		59.382		-4.219		3.48		55.462		63.302		47.991		70.773

		17		194		57.519		64.5500		19.3816		62.387		-4.868		4.14		58.110		66.664		50.869		73.906

		18		189		52.820		59.5500		14.6826		60.509		-7.689		3.72		56.457		64.561		49.072		71.946

		19		187		59.219		57.5500		21.0816		59.758		-0.539		3.56		55.794		63.722		48.351		71.164

		20		181		70.065		51.5500		31.9276		57.504		12.561		3.11		53.797		61.210		46.184		68.823

		Mean		129.4500		38.1374		0.0000		-0.0000		38.1374		-0.0000

								Parameter		Estimate		Std.Error		t_obs		P-value

		n		20				b1		0.376		0.026		14.368		0.0000

		S_XX		37908.95				b0		-10.494		3.571		-2.939		0.0033

		S_XY		14241.5194				s2		25.916		0

		S_YY		5816.70

						ANOVA		Source		SS		df		MS		F		P-value				R		0.9591

								Total(U)		34905.92		20										R-Square		0.9198

								Model		34439.44		2

								Residual		466.49		18		25.92

								Mu		29089.23		1

								Regression		5350.21		1		5350.21		206.44		0.0000

								Total(Cor)		5816.70		19
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