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simple linear regression



The Method of Least Squares

. list

100 (sbp),
(tox) (grmhem)
(apgar5)
shp Sex tox grmhem gestage apgar5

1. 43 Male No No 29 7

2. 51 Male No No 31 8

3. 42 Female No No 33 0

4, 39 Female No No 31 8

5. 48 Female Yes No 30 7

6. 31 Male No Yes 25 0

7. 31 Male Yes No 27 7

8. 40 Female No No 29 9

9. 57 Female No No 28 6
10. 64 Female Yes No 29 9
11 46 Female No No 26 7
12. 47 Female No Yes 30 6
13. 63 Female No No 29 8
14. 56 Female No No 29 1
15. 49 Male No No 29 8
16. 87 Male No No 29 7
17. 46 Female No No 29 8
18. 66 Female No No 33 8
19. 42 Female Yes No 33 8
20. 52 Female No No 29 7
21. 51 Male No No 28 7
22. 47 Female No No 30 9
23. 54 Male No No 27 4
24. 64 Male No No 33 9
25. 37 Female No No 32 7
26. 36 Male Yes No 28 3
217. 45 Female No Yes 29 7
28. 39 Male No No 28 7
29. 29 Female No No 29 4
30. 61 Female No No 30 3
31. 53 Male No No 31 7
32. 64 Female No No 30 7
33. 35 Female No No 31 6
34. 34 Male No No 29 9
35. 62 Female No No 27 7
36. 59 Female No No 27 8
37. 36 Male No No 27 9
38. 47 Female No No 32 8
39. 45 Male No Yes 31 2
40. 62 Female No Yes 28 5
41. 75 Male Yes No 30 7
42. 44 Male No No 29 0
43. 39 Male No No 28 8
44, 48 Female No Yes 31 7
45, 43 Female Yes No 27 6
46. 19 Female No Yes 25 4
47. 63 Male No No 30 7
48. 42 Male No No 28 6
49, 44 Female No No 28 9
50. 25 Female No No 25 8
51. 26 Female No No 23 8
52. 27 Male No No 27 9
53. 35 Male No No 28 8
54. 40 Male No No 27 7
55. 44 Female No No 27 6
56. 66 Male No No 26 8

(sex)
(gestage)



57. 59 Female No No 25 3
58. 24 Female No No 23 7
59. 40 Female No Yes 26 3
60. 49 Female No No 24 5
61. 53 Male Yes No 29 9
62. 45 Female No No 29 9
63. 50 Male No Yes 27 8
64. 64 Male No No 30 7
65. 48 Female No No 30 6
66. 48 Female No Yes 32 4
67. 58 Female Yes No 33 7
68. 67 Female No No 27 8
69. 40 Female No Yes 31 8
70. 48 Female No No 26 8
71. 36 Male No No 27 5
72. 44 Male No No 27 6
73. 53 Female Yes No 35 9
74. 45 Female Yes No 28 6
75. 54 Male No No 30 8
76. 44 Male Yes No 31 2
77. 42 Male No No 30 5
78. 50 Female No No 27 0
79. 48 Female No No 25 5
80. 29 Female No Yes 25 5
81. 30 Female No Yes 26 2
82. 36 Female No No 29 0
83. 44 Female No No 29 0
84. 46 Female Yes No 34 9
85. 51 Male Yes No 30 4
86. 51 Male No No 29 5
87. 43 Male Yes No 33 7
88. 48 Male No No 30 5
89. 52 Male No No 29 8
90. 43 Male No No 24 6
91. 42 Male Yes No 33 8
92. 48 Male No Yes 25 5
93. 49 Female Yes No 32 8
94. 62 Male Yes No 31 7
95. 45 Male No No 31 9
96. 51 Female Yes Yes 31 6
97. 52 Male No No 29 8
98. 47 Male Yes No 32 5
99. 40 Female Yes No 33 8
100. 50 Female No No 28 7
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method of least squares
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Error sum of squares, or residual sum of squares
>e?= >(yi-y hat)

least square line error sum of squares
method of least square

y hat = a + Bx
>e’= >(yi-yihat)?
= >y a-bx)?

B = [Z(Xi Xmean)(yi ymean)]/[Z(xi Xmean)zl

O = Ymean ~ meean
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. regress sbp gestage

analysis of variance (ANOVA)
Sum of squares degree of freedom mean square (=SS/df)

NS

Source | Number of obs = 100
————————— o F( 1, 98) = 840
Model | 1016.40959 1 1016.40959 Prob > F = 0.0046
Residual | 11856.9504 98 12098929 R-squared = 0.0790
————————— oo - Adj R-squared = 0.0696
Total | 12873.36 99 130.033939 Root MSE = 11.00
Total sum of squares, Sum of squares explained by model, mean square error
Sum of squares unexplained by model
shp | Coef.  Std. Err. t P>lt| [95% Conf. Interval]
_________ S
gestage | 126438 4362311 2898 0.005 3986934 2.130066
_cons| 1055207\ 12.65063 0834 0.406 -14.55269 35.65682
o B

yhat = 1055 + 1.26 X, or systolic pressure = 10.55 + 1.26 gestational week

o, B standard error, t, p value (two sided), 95% CI
t std err coef (o or B) R-squared
+/0.0790 = 0.28
R-squred coefficient of determination (Pearson’s correlation
coefficient) -1 R 0
R? 0.0790 79
79



least squares

Outliner

. generate sbpsg= sbp”2

. regress shpsq gestage

Source | SS df

outliners

transformation

x2, log,

Number of obs = 100
--------- e F( 1, 98)= 514
Model | 640014193 1 640014193 Prob > F = 0.0256
Residual | 122047633 98 1245384.01 R-squared = 0.0498
————————— e Adj R-squared = 0.0401
Total | 128447775 99 1297452.28 Root MSE = 11160
sbpsq | Coef.  Std. Err. t P>t [95% Conf. Interval]
_________ o
gestage | 100.3317 44.25831 2267 0.026 1250248 188.1608
_cons| -5533214 1283483 -0431 0667 -3100.352 1993.709
R-squared



. predict hat
(option xb assumed; fitted values)
. graph sbp hat gestage, c(.I) s(Oi) sort
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. predict s, stdr

. gen lo = hat-s*s

. gen hi = hat+2*s

. graph sbp hi lo gestage, c(.Ill) s(Qiii) sort ylab xlab
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10 outliers

. graph sbp gestage,c(m) bands(10)
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log
. graph sbp gestage, xlog ylab xlab
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. list

fluoride caries
1. 19 236
2. 2.6 246
3. 18 252
4, 12 258
5. 1.2 281
6. 12 303
7. 13 323
8. 9 343
9. .6 412
10. 5 444
11 4 556
12. 3 652
13. 0 673
14. 2 703
15. 1 706
16. 0 722
17. 2 733
18. 1 772
19. 0 810
20. 1 823
21. A 1037

. graph caries fluoride, ylab xlab
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. regress caries fluoride

Source | SS df MS Number of obs = 21
--------- e F( 1, 19)= 5256
Model | 870184.778 1 870184.778 Prob > F = 0.0000
Residual | 314548.174 19 165551671 R-squared = 0.7345
————————— e e e e et Adj R-squared = 0.7205
Total | 118473295 20 59236.6476 Root MSE = 12867
caries | Coef.  Std. Err. t P>t [95% Conf. Interval]
_________ o
fluoride | -279.7392 3858464 -7.250 0.000 -360.4978 -198.9806
_cons| 7331984 3895947 18820 0.000 651.6553 814.7415

y =7332-279.7*

1/0.7345 = 0.86
. predict hat
(option xb assumed; fitted values)
. graph caries hat fluoride, c(I) s(Oi) sort
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SE

. predict s, stdr

hat-2*s

hat+2*s

. graph caries hat hi lo fluoride, c(lll) s(Oiii) sort ylab xlab

.genlo

. gen hi
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10 outliers

. graph caries fluoride, c(m) bands(10)
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. graph caries fluoride, c(s) bands(5)

caries per 100 children
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y=1/X

. gen invflu = 1/fluoride

(3 missing values generated)

. graph caries invflu, c(s) bands(5)
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. gen Ininvf = In(invflu)
(3 missing values generated)

. graph caries Ininvf

. graph caries Ininvf, c(.I) s(Oi) sort

. regress caries Ininvf

Source | SS df MS Number of obs = 18
————————— Fo e FC 1, 16) = 175.81
Model | 951786.782 1 951786.782 Prob > F = 0.0000

Residual | 86621.6625 16 5413.85391 R-squared = 0.9166
————————— Fo e Adj R-squared = 0.9114
Total | 1038408.44 17 61082.8497 Root MSE = 73.579
caries | Coef. Std. Err. t P>]t] [95% Conf. Interval]

_________ e e ——————————————————————
Ininvf | 207.6445 15.66044 13.259 0.000 174 .4459 240.8432
_cons | 356.044 20.64066 17.250 0.000 312.2877 399.8002
1037 o
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transformation technique
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