Additional Excel( Spreadsheet Exercise #10

Modeling Cash Flow Streams with Adjustment for Inflation

by
Dr. Jeffrey Adler, P. E.

MindBox, Inc. 

(formerly of Civil Engineering

Rensselaer Polytechnic Institute)
How to use this section:  Each exercise requires the development of an Excel spreadsheet. The exercises are keyed to sections in the text Engineering Economy, 6th edition, by Blank and Tarquin. Appendix A of the text is a complete primer for using Excel and the financial functions pertinent to engineering economic analysis. Sample problems are included in this appendix for setting up each function. 


The spreadsheet exercises presented here are especially well suited to an engineering economy course with laboratory sessions or activities that help a student become more adept with spreadsheet-based solutions. Also, each exercise may be assigned as out-of-class work to students or a group of students for presentation of their spreadsheet results in class.

Professors and instructors who have adopted the text for use in their courses may obtain a complete listing of answers.

Exercise Objective: Introduce you to modeling cash flow streams with inflation.

Blank and Tarquin Text Reference: Chapter 14
Problem #1 Statement – Cash flow modeling: Consider your salary over the next 5 years.  We will examine your earnings with respect to inflation. (You can start with the spreadsheet from Exercise #2 and revise it as needed.)  

The global variables are:

· A(0) – initial year salary

· g – expected geometric escalation (percent increase per year)

· if – inflation-adjusted (market) interest rate 

· f – expected inflation rate per year

Part 1:  Use the initial values of the global variables shown in the following spreadsheet image and compute the following:

1. Interest rate not adjusted for inflation (use the real interest rate)

2. Equivalent salary in today’s (real) dollars per year

3. Present Worth using NPV function and using the equivalent PW per year.
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A(0) - Initial salary 

50,000.00

$          

 

e - Escalation

4%

i - Market Interest Rate (include inflation)

14.00%

f - Inflation Rate 

5.00%

Interest Rate not including Inflation

8.57%

** Compute this value from D7 and D8

End of

Salary 

Equivalent 

Salary 

Equivalent

Year

Actual Dollars

Present Value

Real Dollars

Present Value

t

A(t)

PW A(t)

R(t)

PW R(t)

0

50,000.00

$               

 

50,000.00

$          

 

50,000.00

$          

 

50,000.00

$                

 

1

52,000.00

$               

 

45,614.04

$          

 

49,523.81

$          

 

45,614.04

$                

 

2

54,080.00

$               

 

41,612.80

$          

 

49,052.15

$          

 

41,612.80

$                

 

3

56,243.20

$               

 

37,962.56

$          

 

48,584.99

$          

 

37,962.56

$                

 

4

58,492.93

$               

 

34,632.51

$          

 

48,122.28

$          

 

34,632.51

$                

 

5

60,832.65

$               

 

31,594.57

$          

 

47,663.97

$          

 

31,594.57

$                

 

Adjust Salary by 

Use Market

Use

Use Real (no inflation)

Escalation Rate

Interest Rate

Inflation Rate

Interest Rate

D6

D7

D8

D10

Present Worth

$241,416.48

241,416.48

$        

 

$241,416.48

241,416.48

$              

 

NPV Function

PV of Stream

NPV Function

PV of Stream

Summing

Summing

Column

Column

Spreadsheet to compute the present values


Helpful comment: Cell formulas used:

Inflation Free Interest Rate: D10 = (D7-D8)/(1+D8)

C17 = PV($D$7,A17,0,-B17) 

D17 = PV($D$8,A17,0,-B17,0)

E17 =PV($D$10,A17,0,-D17)
Use the following initial values to answers parts 2 and 3:  

A(0) = $50,000, g = 6%, if = 10%, f = 2%

Part 2: Create the spreadsheet - Print out the spreadsheet with the initial values and the spreadsheet that shows the formulas. Explain in your own words how to interpret the 4 columns of the spreadsheet.

Part 3: Prepare a chart - Create a line graph of actual dollars vs. today’s (real) dollars over the five year period for the initial values in part 2. Develop graphs for f = 2%, 6%, and 10% per year.  Explain each graph.  Comment on the purchasing power gained and/or lost in comparison to the initial year salary.  

Problem #2 Statement - Consider the investment problem in exercise #6.  Take the set of mutually exclusive alternatives derived for this exercise. Let the MARR = 12% per year represent the interest rate without adjustment for inflation. Do the following:

Part 1: Modify spreadsheet to account for inflation 

Set up a spreadsheet that can be used to evaluate these alternatives considering the effects of inflation.
Part 2: PW Analysis of Alternatives 

(a) Assume that the interest rate without inflation is 12%.  Perform a PW analysis if inflation is expected to be 2% per year over the planning horizon.  Which alternative is best? (b) If inflation is expected to be 6%, which alternative is best?
Part 3: Sensitivity Analysis 

Create a graph that depicts PW (y-axis) vs. f (inflation rate) for an inflation-free MARR of 12% for all mutually exclusive alternatives.  Which projects are best for the different values of f between 1% and 10% per year?
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End of Year

Cumulative PV

Cumulative PV vs Time

25000

52272.7272727273

81198.347107438

111250.939143501

141986.544634929

173032.610787887

204078.676940845

234868.164034687

265191.14374832

294877.977034394

323793.723741609



Spreadsheet

		

		Spreadsheet to compute the present values

				A(0) - Initial salary				$   50,000.00

				e - Escalation				4%

				i - Market Interest Rate (include inflation)				14.00%

				f - Inflation Rate				5.00%

				Interest Rate not including Inflation				8.57%

						** Compute this value from D7 and D8

		End of		Salary		Equivalent		Salary		Equivalent		Change in

		Year		Actual Dollars		Present Value		Real Dollars		Present Value		Purchasing Power

		t		A(t)		PW A(t)		R(t)		PW R(t)		=(1+f)^n

		0		$   50,000.00		$   50,000.00		$   50,000.00		$   50,000.00		$   - 0

		1		$   52,000.00		$   45,614.04		$   49,523.81		$   45,614.04		$   0.05

		2		$   54,080.00		$   41,612.80		$   49,052.15		$   41,612.80		$   0.10

		3		$   56,243.20		$   37,962.56		$   48,584.99		$   37,962.56		$   0.16

		4		$   58,492.93		$   34,632.51		$   48,122.28		$   34,632.51		$   0.22

		5		$   60,832.65		$   31,594.57		$   47,663.97		$   31,594.57		$   0.28

				Adjust Salary by		Use Market		Use		Use Real (no inflation)

				Escalation Rate		Interest Rate		Inflation Rate		Interest Rate

				D6		D7		D8		D10

		Present Worth		$241,416.48		$   241,416.48		$241,416.48		$   241,416.48

				NPV Function		PV of Stream		NPV Function		PV of Stream

						Summing				Summing

						Column				Column






