Carl’s Contracting

Carl’s Contracting is an exercise designed to test your understanding of the following tools and concepts:

· relevant range

· use of the high-low algebraic method to find the total cost equation that fits a dataset

· use of OLS regression to find the total cost equation that fits a dataset

· use the total cost equation you have found to predict costs at anticipated volume levels
[image: image2.png]Job Overhead | Cost per
Number | DLH Costs hour
19) 100 56450 | 56450
54] 120) 56,900 | 55750
7] 120 $6.750 | 55625
103 130 $7100] 55462
119 140 $7.050 55036
121 150 57350 | 549.00
140 150 S7100] 54733
288 160) $7150 | 54469
45| 170 $7500] 54412
62| 70) 57250 | 54265
506| 180 57500 54167
519] 180 57650 | 54250
59| 190 57800 54105
620 190) 57550 | 53974
650 200 $8.150 | 54075
780 200 $8.400 | 54200
79| 200 $8.000 | 54000
851 210 58,600 | 54095
570 220 $6.700 | 53955
594] 220 $8.950 | 54068
915 230 59,000 53913
946] 230 59300 | 54043
985 240 59,300 53875
995 250 59,900 | 53960
Totals 24 4350]5 189.400
‘Averages 18125 |5 7.89167 |5 4354




Carl's Contracting does excavation and landscaping for wealthy residential customers. Carl has had trouble predicting costs recently, and he has asked for your assistance. He provides the data in the table at the right. You can download an Excel file with the data at www.plu.edu/~myersgm/carlscontracting.xls. 
1. After downloading the data, use Excel to create a scatterplot of the data. Eyeball the line that would result from using the high-low method to create a cost prediction equation. How well would the line fit the data? Would you recommend that Carl use this equation for predicting his costs on an "average" job? Why or why not.
2. Use the high-low method to determine the fixed and variable cost.  

3. Now use regression analysis to develop a cost prediction equation. Be sure to specify that you want a "line fit plot" and a “residual plot” when you do the regression. Expand the line fit plot and reformat the fitted line so that the fit of the line and the points is clear. How does the line fit plot compare with the residual plot? What do you think about the usefulness of this cost prediction equation? What sort of problems will Carl experience if he uses the results of this regression model to predict costs on future jobs?
4. Look closely at the plot. What seems to happen at around 190 hours? Split the data into two blocks [e.g., “short jobs” and “long jobs”]. Create new regression models, one for short jobs and another for long jobs. If you are not absolutely sure where to split the data, try different alternatives and see what happens to the statistical results. Note that there are two jobs at 190 hours. You have to treat them both the same; you can’t put one of them in the “short” group and the other in the “long” group.
5. Carl is currently working on four bids:
	Customer
	Estimated hours

	Everett Fairbanks
	190

	Tim Carroll
	110

	Jane McCullough
	150

	Frank Lopez
	250


Carl is especially concerned about the Fairbanks job. Fairbanks is known around town as a real tightwad and is also kind of a fussbudget. Indeed, the last time Carl did work for him, Fairbanks complained that Carl’s bid was high and then whined again when he finally paid the bill after the job was done. Lopez is a long-time customer; Carroll and McCullough are new customers. 

Carl applies a markup of 20% to the total estimated costs when he bids on a job. Calculate the bids on the respective jobs using the various cost prediction models you have developed; set up a table in Excel like the one below to do the calculations and display your results. Use cell referencing. Everywhere! Use the cells with the question marks to specify the lower and upper limits for the relevant ranges applicable to the alternative models you develop. The cross-hatched cells are blank; the cells shaded in yellow are the ones requiring an entry.
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Calculated bids

Fairbanks job

Estimated hours

Fixed cost

Variable cost

Total cost

Markup

Total bid on the Fairbanks
job.

Carroll job

Estimated hours

Fixed cost

Variable cost

Total cost

Markup

Total bid on the Carroll job

McCullough job

Estimated hours

Fixed cost

Variable cost

Total cost

Markup

Total bid on the
McCullough job

Lopez job

Estimated hours

Fixed cost

Variable cost

Total cost

Markup

Total bid on the Lopez job.





6. Based on your analysis of the available data, which cost prediction model[s] should Carl use. Why? Explain your choice[s] briefly and clearly.
7. Suppose Carl has an opportunity to bid on a “really short” job [say, 40 or 50 hours] or a “really long” job [say, 300 hours]. What concerns should he have as he tries to estimate costs on these jobs? Be brief and specific.
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