#1	THE HOSPITAL LABOR NEEDS CASE 
(Table 1) presents data concerning the need for labor in 16 U.S. Navy hospitals. Here, y = monthly labor hours required; x1 = monthly X-ray exposures; x2 = monthly occupied bed days (a hospital has one occupied bed day if one bed is occupied for an entire day); and x3 = average length of patients stay (in days). (Fig 1) gives the Excel output of a regression analysis of the data using the model

Table 1	Hospital Labor Needs Data
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(Fig 1)Excel Output of a Regression Analysis of the Hospital Labor Needs Data Using the Model y = β0 + β1 x1 + β2 x2 + β3 x3 + ε
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days (a hospital has one occupied bed day if one bed is occupied for an entire day); and x3 = average length of patients’ stay (in days (Fig 1) gives the Excel output of a regression analysis of the data using the model
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Note that the variables x1, x2, and x3 are denoted as XRay, BedDays, and LengthStay on the output.
a.	Find (on the output) and report the values of b1, b2, and b3, the least squares point estimates of β1, β2, and β3. Interpret b1, b2, and b3 .
b.	Consider a questionable hospital for which XRay = 56,194, BedDays = 14,077.88, and LengthStay = 6.89. A point prediction of the labor hours corresponding to this combination of values of the independent variables is given on the Excel add-in output. 
Report this point prediction and show (within rounding) how it has been calculated.
c.	If the actual number of labor hours used by the questionable hospital was y = 17,207.31, how does this y value compare with the point prediction?
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Monthly X-Ray Monthly Occupied Average Length Monthly Labor

Hospital Exposures, X, Bed Days, x, of Stay, x; Hours Required, y
1 2,463 472.92 4.45 566.52
2 2,048 1,339.75 6.92 696.82
3 3,940 620.25 4.28 1,033.15
4 6,505 568.33 3.90 1,603.62
5 5,723 1,497.60 5.50 1,611.37
6 11,520 1,365.83 4.60 1,613.27
5 7 5,779 1,687.00 5.62 1,854.17
3 8 5,969 1,639.92 5.15 2,160.55
9 8,461 2,872.33 6.18 2,305.58
BedDays 10 20,106 3,655.08 6.15 3,503.93
il 13,313 2,912.00 5.88 3,571.89
. 12 10,771 3,921.00 4.88 3,741.40
& . 13 15,543 3,865.67 5.50 4,026.52
!E 14 34,703 12,446.33 10.78 11,732.17
Lot 15 39,204 14,098.40 7.05 15,414.94
16 86,533 15,524.00 6.35 18,854.45

Source: Procedures and Analysis for Staffing Standards Development Regression Analysis Handbook (San Diego, CA: Navy
Manpower and Material Analysis Center, 1979).
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(a) The Excel output
Regression Statistics

Multiple R 0.9981
R Square 0.9961
Adjusted R Square 0.9952
Standard Error 387.1598
Observations 16
ANOVA df SS Ms F Significance F
Regression 3 462327889.4 154109296.5 1028.1309 9.92E-15
Residual 12 1798712.2 149892.7
Total 15 464126601.6

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 1946.8020 504.1819 3.8613 0.0023 848.2840 3045.3201
XRay (x1) 0.0386 0.0130 2.9579 0.0120 0.0102 0.0670
BedDays (x2) 1.0394 0.0676 15.3857 2.91E-09 0.8922 1.1866
LengthStay (x3) -413.7578 98.5983 -4.1964 0.0012 -628.5850 -198.9306

(b) Prediction Using an Excel add-in (MegaStat)

Predicted values for: LaborHours
95% Confidence Interval 95% Prediction Interval
XRay (x1) BedDays (x2) LengthStay (x3) Predicted lower upper lower upper Leverage
56194 14077.88 6.89 15,896.2473 15,378.0313 16,414.4632 14,906.2361 16,886.2584 0.3774
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