Laurie Teitelbaum

Assignment A, Module 3  

Please fill in all of the blank spaces below.  Due May 17, 2004.  (15 points) YCALC = 11.7462 x – 139.9202
	Obs#
	X
	Y
	X2
	Y2
	XY
	YCALC = a + bX
	YOBS - YCALC

	  1
	22
	120
	484
	14400
	2640
	118.4962
	1.5038

	  2
	20
	115
	400
	13225
	2300
	95.0038
	19.9962

	  3
	23
	100
	529
	10000
	2300
	130.2424
	-30.2424

	  4
	21
	100
	441
	10000
	2100
	106.75
	-6.75

	  5
	20
	110
	400
	12100
	2200
	95.0038
	14.9962

	  6
	24
	145
	576
	21025
	3480
	141.9886
	3.0114

	  7
	24
	140
	576
	19600
	3360
	141.9886
	-1.9886

	  8
	27
	180
	729
	32400
	4860
	177.2272
	2.7728

	  9
	23
	125
	729
	15625
	2875
	130.2424
	-5.2424

	10
	28
	210
	    784
	44100
	5880
	188.9734
	21.0266

	11
	23
	120
	529
	14400
	2760
	130.2424
	-10.2424

	12
	26
	160
	676
	25600
	4160
	165.481
	-5.481

	13
	25
	150
	625
	22500
	3750
	153.7348
	-3.7348

	14
	29
	225
	841
	50625
	6525
	200.7196
	24.2804

	15
	30
	200
	900
	40000
	6000
	212.4658
	-12.4658

	16
	28
	175
	784
	30625
	4900
	188.9734
	-13.9734

	17
	27
	180
	729
	32400
	4860
	177.2272
	2.7728

	18
	23
	130
	529
	16900
	2990
	130.2424
	-0.2424

	
	
	
	
	
	
	
	

	(:
	443
	2685
	11061
	425525
	67940
	
	

	Mean
	24.6111
	149.1667
	
	
	
	
	


n = number of X-Y pairs =   18 ((X)2 = 4432= 196249     ((Y)2 = 26852  = 7209225
df = (number of paired observations) – 2 = n – 2 = 18-2= 16
b = {((XY) – [((X)((Y)/n]}  =  67940-[(443)(2685)/18]   = 6740-66080.8333  =  1859.1667   = 11.7462
              ((X2) – ((X)2/n                   11061-(1962491/18)       11061-10902.7222      158.2778
or ( I DID THEM ALL AS A RECHECK)
b = {[n(((XY))] – [((X)((Y)]}/{[n(((X2))] – [((X)2]} 

   = {[18(((67940))] – [(443)(2685)]}/{[18(11061)] – [(196249]} 

= 1222920-1189455/ 199098-196249= 33465/2849= 11.7462
or

b = SSXY/SSX  = ([((XY)] – [((X)((Y)/n])/([ ((X2)] – [((X)2/n]) = 

1859.1667/158.2778= 11.7462
SSXY = [((XY)] – [((X)((Y)/n] = 67940 – [(443)(2685)/18] = 67940-66080.8333= 1859.1667
SSX = [((X2)] – [((X)2/n]  = 11061- (196249/18)= 11061-10902.7222= 158.2778 

a = YMEAN – b(XMEAN)  =  149.1667- (11.7462)(24.6111)= 149.1667-289.0869= -139.9202
YCALC = 11.7462 x – 139.9202 
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	Obs#
	X
	Y
	xi = 

Xi - meanX
	xi2
	yi = 

Yi – meanY
	yi2
	xiyi

	1
	22
	120
	-2.6111
	6.8178
	-29.1667
	850.6964
	76.1572

	2
	20
	115
	-4.6111
	21.2622
	-34.1667
	1167.3634
	157.5461

	3
	23
	100
	-1.6111
	2.5956
	-49.1667
	2417.3644
	79.2125

	4
	21
	100
	-3.6111
	13.04
	-49.1667
	2417.3644
	177.5459

	5
	20
	110
	-4.6111
	21.2622
	-39.1667
	1534.0304
	180.6016

	6
	24
	145
	-0.6111
	0.3734
	-4.1667
	17.3614
	2.5463

	7
	24
	140
	-0.6111
	0.3734
	-9.1667
	84.0284
	5.6018

	8
	27
	180
	2.3889
	5.7068
	30.8333
	950.6924
	73.6577

	9
	23
	125
	-1.6111
	2.5956
	-24.1667
	584.0294
	38.935

	10
	28
	210
	3.3889
	11.4846
	60.8333
	3700.6904
	206.158

	11
	23
	120
	-1.6111
	2.5956
	-29.1667
	850.6964
	46.9905

	12
	26
	160
	1.3889
	1.929
	10.8333
	117.3604
	15.0464

	13
	25
	150
	0.3889
	0.1512
	0.8333
	0.6944
	0.3241

	14
	29
	225
	4.3889
	19.2624
	75.8333
	5750.6894
	332.8248

	15
	30
	200
	5.3889
	29.0402
	50.8333
	2584.0244
	273.9356

	16
	28
	175
	3.3889
	11.4846
	25.8333
	667.3594
	87.5465

	17
	27
	180
	2.3889
	5.7068
	30.8333
	950.6924
	73.6577

	18
	23
	130
	-1.6111
	2.5956
	-19.1667
	367.3624
	30.8795

	
	
	
	
	
	
	
	

	(:
	443
	2685
	
	158.277
	
	25012.5002
	1859.1672

	Mean
	24.6111
	149.1667
	
	
	
	 
	

	s2
	9.3104
	
	
	9.3104
	
	1471.3235
	

	s
	3.0513
	
	
	3.0513
	
	38.3578
	


(sx)2 = [((Xi – meanX)2]/(n – 1) = [((xi2)]/(n – 1) =158.277/17=  9.3104
(sy)2 = [((Yi – meanY)2]/(n – 1) = [((yi2)]/(n – 1) =25012.5002/17= 1471.3235
(sy·x)2 = (n - 1)[(sy)2 – (b2)(sx)2]/(n – 2) = (17) [1471.3235 – (11.7462) 2(9.3104)]/16=
(17) [1471.3235 – (137.9732) (9.3104)]/16=17(1471.3235 – 1284.5857)/16= 

17(1471.3235 – 1284.5857)/16= 198.409
(sa)2  =  [(sy·x)2/n] + {[(sy·x)2(meanX)2]/[(n – 1)(sx)2]}   =  (198.409/18) +  [(198.409)(24.6111) 2]/17(9.3104) =  11.02272 + [[(198.409)(605.7062) ]/158.2768= 11.02272 + 759.2873= 770.31
sa  =  square root of 770.31= 27.7545
(sb)2 =  (sy·x)2/[(n - 1)(sx)2]  =  198.409/[17(9.3104)]= 198.409/158.2768= 1.2546
sb   =  square root of 1.2456= 1.1196
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Ho:  b = 0.0000      (: 0.05   

tCALC = b/sb = 
11.7462/1.1196= 10.4914



df = n – 2 = 16
tTABLE(0.05) =  
2.120
10.4914>2.120  therefore reject Ho that b = 0.0000  
95% CI for b:  b ± (tTABLE)(sb) =  11.7462 ± (2.120 )( 1.1196)= 11.7462 ±  2.3736
       therefore, 95% CI for b:    9.3726 ; 14.1198

therefore, reject  Ho that b = 0.000 
……………

Ho:  b = 1.0000      (: 0.05   

tCALC = (b – 1.0000)/sb = (11.7462– 1.0000)/ 1.1196= 10.7462/ 1.1196= 9.5982
tTABLE = 2.120
9.5982>2.120  therefore reject Ho that  b = 1.0000 
95% CI for b:  b ± (tTABLE)(sb) =  9.5982 ± (2.120 )( 1.1196)= 9.5982 ±  2.3736

       therefore, 95% CI for b:  7.2246 ; 11.9718
therefore, reject  Ho that b = 1.0000 
…………..

Ho:  b = 0.0000      (: 0.05   

FCALC 
= MS(R)/MS(E)  =  SS(R)/MS(E)  =  (b2)(SSX)/MS(E)  


=  [(11.7462) 2]158.277/ 198.4072= (137.9732) (158.277)/ 198.4072= 110.0665
MS(E) = SS(E)/(n - 2)  =  3174.5158/16= 198.4072

(or, MS(E)  =  [(sb)2](SSX)   =  

SS(E)  
=  SS(TOTAL) – SS(R)  =  25012.5- 21837.9842=3174.5158
SS(R)  
=  (b2)(SSX)  =  (137.9732) (158.277)= 21837.9842
SS(TOTAL) = SSY = [((Y2)] – [((Y)2/n] = 425525-[(2685) 2 /18]= 425525-(7209225/18)= 425525- 400512.5= 25012.5
FTable; 0.05; 1, 16 =   4.49  bc 110.0665 > 4.49
we reject  Ho that b = 0.0000 
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95% Confidence Interval for regression line (at a given value of X):


95% CI:   yCALC ± [(ttable)(syCALC)] 


(syCALC)2 = [(sy·x)2/n] + {[(sy·x)2(X - meanX)2]/[(n – 1)(sx)2]}


if X = 28.6111:
(syCALC)2 = 198.409/18 + [198.409 (28.6111 - 24.6111)2]/[(17)( 9.3104)]}= 11.0227 + 20.0569= 31.0796
(syCALC)2 = 31.0796

(syCALC)  =  5.5749
YCALC = YCALC = 11.7462 (28.6111) – 139.9202 = 196.1515

yCALC ± [(ttable)(syCALC)]  =  196.1515±(2.120)(31.0796) = 196.1515± 65.8888

95% CI:  130.2627; 262.0403
Therefore, for every 100 representative random samples of 18 individuals drawn from the population of interest whose value for X is 28.6111 of those samples will have a mean value for Y that lies between 130.2627 and  262.0403.  Or:  for any given sample of 18 individuals whose value for X is 28.6111, there is a 95% probability that the mean of Y for that sample will lie between 130.2627 and  262.0403.  

Module 3 Assignment A  (page 5):

95% Confidence Interval for an individual calculated value of Y:

If, once the regression line has been calculated from a set of X-Y observations, it is desired to calculate Y for an individual whose value of X is 28.6111, the 95% CI for that individual’s calculated value of Y is:  yCALC ± [(ttable)(syNEW)]  


(syNEW)2 =  (sy·x)2 + [(sy·x)2/n] + {[(sy·x)2(X - meanX)2]/[(n – 1)(sx)2]}

= (198.409) + [(198.409)/18] + {[(198.409) (28.6111 - 24.6111)2]/[(17)( 9.3104)]} 
= 198.409 + 11.02272 + (3174.544/158.2768)=  209.4317 + 20.0569= 229.4886

(syNEW)  =  15.1489
YCALC = 196.1515

yCALC ± [(ttable)(syNEW)]  =  196.1515± (2.120)( 15.1489)= 196.1515± 32.1157

95% CI: 164.0358; 228.2672  

Therefore there is a 95% probability that if you were to measure Y for that individual it would measure between 164.0358 and  228.2672.  
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r ==              {((XY) – [((X)((Y)/n]}               =        

     {[((X2) – ((X)2/n] [((Y2) – ((Y)2/n]}1/2 

              {67940) – [(443)(2685)/18]}               =        
     {[11061) – (443)2/18] 425525– 2685/18]}1/2 

              1859.1667               =        

     {[158.2778] 425525– 149.16667]}1/2 =
              1859.1667               =        

     (158.2778) (425525– 149.16667)1/2 

              1859.1667               =        

     (158.2778) (425375.833)1/2 

              1859.1667               =       0.2266 

             8205.3367 

or

r  =  ([(X – meanX)(Y – meanY)]/{[ ((X – meanX)2][ ((Y – meanY)2]}1/2  

   =  [((xiyi)]/{[((xi2)][((yi2)]}1/2  =  
   =  1859.1672)/ 11061) 425525)]1/2  =  

   =  1859.1672/  68605.6268 =  

or

r  =  (b)(sx)/(sy)  =  (11.7462)( 3.0513)/38.3578 = 0.9344
or

r  =  SSXY/{(SSX)(SSY)}1/2  =  1859.1667/ [(158.2778)( 25012.5)] 1/2  =0.9344
Ho:  r = 0.0000      (: 0.05   

tCALC = r/sr =  0.9344/ . 008906= 104.918
sr = {(1 - r2)/(n - 2)}1/2 =  {(1 – 0.8731)/(16)}1/2= (0.1269/16) 1/2= .008906
tTABLE(0.05) = 
2.120
104.918 > 2.120, therefore reject  Ho that r = 0.000
……………
using table values for r:

Ho:  r = 0.0000      (: 0.05      rTABLE(0.05) = 


therefore reject or fail to reject Ho that r = 0.0000  (choose one)

…………….

Using F-ratio for regression:

FCALC 
= MS(R)/MS(E)  =  SS(R)/MS(E)  =  (b2)(SSX)/MS(E)  


=  

FTable(0.05) =   



therefore reject or fail to Ho that r = 0.0000  (choose one)

