Worksheet – Simple Linear Regression
Bearing Capacity and Depth of Soft Soil in Paddy Fields

Goal: Describe the relationship between soil depth (X) and Bearing Capacity (Y) in Paddy fields, where: bearing capacity is the capacity of soil to support the loads applied to the ground.


[image: image1.emf]n X-bar Y-bar SS_XX SS_XY SS_YY

51 15.273 172.173 2085.582 -16133.81 425316


Compute b1 = SS_XY/SS_XX = -16133.81/2085.582 = -7.736
Compute b0 = Y-bar – b1*X-bar = 172.173 – (-7.736)(15.273) = 172.173 + 118.150 = 290.323
For the first case,    depth = 10.6,  capacity =204, Compute the fitted value and residual:

Y-hat1 = 290.323 - 7.736*10.6 = 208.3    e1 = Y1 – Y-hat1 = 204 – 208.3 = -4.3
The error sum of squares is SSE = 300506.8:  Compute   S2 and  S (estimates of  and ):

S2 = SSE/(n-2) = 300506.8/(51-2) = 6132.8                 S = √6132.8 = 78.3
Compute the standard error for b1 and b0:

s{b1} = S/√SS_XX = 78.3/√2085.582 = 1.715     
s{b0} = S√[(1/n) + (X-bar^2/SS_XX)] = S√[(1/51) + (15.273^2/2085.582)] = 28.39
Compute a 95% Confidence Interval for 1 :   df = 51-2 = 49  t(.975,df) = 2.010
Lower bound = -7.736 – 2.010(1.715) = -11.183  Upper Bound = -7.736 + 2.010(1.715) = -4.289
Complete the ANOVA Table below: SSR =SSTO – SSE = SS_YY – SSE = 425316 – 300506.8 = 124809.2

[image: image2.emf]Source df SS MS F* F(.95,df1,df2)

Regression 1 124809.2 124809.2 20.3511228 4.038392634

Residual 49 300506.8 6132.79184

Total 50 425316


Compute a 95% Confidence Interval for the population mean of all sited with depth=15.0:

Y-hath=15 = 290.323 - 7.736*15 = 174.283 
 s{Y-hath=15} = S√[(1/51) + ((15-15.273)^2/2085.582)] = 10.97
Lower Bound =174.283 – 2.010(10.97) = 152.23  Upper Bound = 174.283 + 2.010(10.97) = 196.33
Compute a 95% Prediction Interval for a newly identified site with depth=15.0:

Y-hath=15,new = 174.283   s{ Y-hath=15,new} = S√[1 + (1/51) + ((15-15.273)^2/2085.582)] = 79.07
Lower Bound = 174.283 – 2.010(79.07) = 15.36  Upper Bound = 174.283 + 2.010(79.07) = 333.20
What Proportion of the Variation in bearing capacity is “explained” by depth? What is the correlation?
r2 = SSR/SSTO = 124809.2/425316 = 0.2935

 r = SS_XY/√[(SS_XX)(SS_YY)] = -16133.81/√[(2085.582)(425316)] = -0.542
Coefficients:

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

(Intercept)  290.284     28.393  10.224 9.60e-14 ***

depth         -7.736      1.715  -4.511 4.04e-05 ***

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Residual standard error: 78.31 on 49 degrees of freedom

Multiple R-squared: 0.2935,     Adjusted R-squared: 0.279 

F-statistic: 20.35 on 1 and 49 DF,  p-value: 4.039e-05

Analysis of Variance Table

Response: capacity

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

depth      1 124809  124809  20.351 4.039e-05 ***
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