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The exam has 2 questions, for a total of 45 points.
Note: Explain/justify your answer and write down the necessary details of

your calculation. No explanation/details = No credits. Good Luck!

1. The US Navy wishes to evaluate the performance of its hospitals in terms of labor
hours used and required. The navy selects hospital 1 to 16 from effective hospitals.
The main objective of the regression analysis is to build a regression model for later
benchmarking. The variables are

Hour y = monthly labor hours required

Xray x1 = monthly X-ray exposures

BedDays x2 = monthly occupied bed days (a hospital has one occupied bed day of one
bed is occupied for an entire day)

Length x3 = average length of patients’ stay (in days)

It is found that the model

Y = β0 + β1x1 + β2x2 + β3x3 + ǫ (1)

fits the data reasonably well.
Table 1 is the R outputs and Figure 1 is the residual plots. Refer to them and answer
the questions

(a)
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> m3<-lm(Hours~Xray+BedDays+Length)

> summary(m3)

Call: lm(formula = Hours ~ Xray + BedDays + Length)

.........

Coefficients:

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

(Intercept) 1946.80204 504.18193 3.861 0.00226 **

Xray 0.03858 0.01304 2.958 0.01197 * (HT1)

BedDays 1.03939 0.06756 15.386 2.91e-09 ***

Length -413.75780 98.59828 -4.196 0.00124 **

---

Residual standard error: 387.2 on 12 degrees of freedom

Multiple R-Squared: 0.9961, Adjusted R-squared: 0.9952

F-statistic: 1028 on 3 and 12 DF, p-value: 9.92e-15 (HT2)

> par(mfrow=c(2,2)); plot(m3)

> m1<-lm(Hours~Xray);summary(m1);

Call: lm(formula = Hours ~ Xray)

.......

Coefficients:

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

(Intercept) 478.33408 622.21897 0.769 0.455

Xray 0.24447 0.02317 10.553 4.78e-08 *** (HT3)

---

Residual standard error: 1924 on 14 degrees of freedom

Multiple R-Squared: 0.8883, Adjusted R-squared: 0.8803

F-statistic: 111.4 on 1 and 14 DF, p-value: 4.778e-08 (HT4)

==========================End of Table 1================
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