Acme Widget Company-Profit and Loss Forecast 1987

(based on an exercise in “Computing in the Humanities and Social Sciences Volume I - Fundamentals”, Robert S. Tannenbaum, Computer Science Press, 1988, ISBN 0-88175-208-8)

You are the Chief Executive Officer of the Acme Widget Company, world' s largest manufacturer of widgets. Your assistant has just spent a day of pencil chewing, scribbling, and calculating to present you with the following complete, but almost undecipherable forecast for the year 1987:

“We assume widget sales of $30,000 and rentals of$15,000 in the first quarter, with salaries of $35,000 and upkeep expenses of $10,000. We expect sales to increase by 2% each quarter, rentals to increase by 5% in the third quarter, salaries to be raised 7% in the fourth quarter, and upkeep expenses to increase by 1% each quarter. Therefore, our anticipated gross profit for the year is $2,094.23 from a total income of $185, 148.24. Assuming taxes of 35% of quarterly gross profits, Acme Widget Company's 1987 net profit will be $1,302,88.”

After some choice words about cryptic statements and how the presentation could be made more accessible, you send your assistant off again to give you the same information in spreadsheet form. Less than an hour later, the results, Figure 7.48, are on your desk.

	ACME WIDGET COMPANY
	
	
	

	Profit and Loss Forecast 1987
	
	
	

	
	
	
	
	
	

	
	1987Q1
	1987Q2
	1987Q3
	1987Q4
	Total1987

	Income:
	
	
	
	
	

	Sales
	30,000.00
	30,600.00
	31,212.00
	31,836.24
	123,648.24

	Rentals
	15,000.00
	15,000.00
	15,750.00
	15,750.00
	61,500.00

	Total
	45,000.00
	45,600.00
	46,962.00
	47,586.24
	185,148.24

	
	
	
	
	
	

	Expenses:
	
	
	
	
	

	Salaries
	35,000.00
	35,000.00
	35,000.00
	37,450.00
	142,450.00

	Upkeep
	10,000.00
	10,100.00
	10,201.00
	10,303.01
	40,604.01

	Total
	45,000.00
	45,100.00
	45,201.00
	47,753.01
	183,054.01

	
	
	
	
	
	

	Gross
	
	
	
	
	

	Profit/Loss
	0
	500
	1,761.00
	-166.77
	2,094.23

	
	
	
	
	
	

	Taxes
	0
	175
	616.35
	0
	791.35

	
	
	
	
	
	

	Net
	
	
	
	
	

	Profit/Loss
	0
	325
	1,144.65
	-166.77
	1,302.88


Figure 7.48 Spreadsheet Forecast for Acme Widget Company, 1987.

Now you are getting somewhere, You can see what is happening. This table is worth far more than the 91 words and numbers in your assistant's paragraph. The table contains the same information as the paragraph, but now you can ask "what if...?" You can begin to study the forecast and explore the projected results of various assumptions regarding growth in income and expenses.

“O.K.,” you say, “Now let's see the results if we assume our sales increase by 2.5% each quarter instead of just 2%.” You are rewarded by a scowl followed by a resigned sigh from your assistant who anticipates hours more of calculating and then typing all new figures into the spreadsheet.

By this time you are certain that your assistant does not know how to make use of the spreadsheet package. “You did use Microsoft Excel to produce that spreadsheet, didn't you?”

"Oh, yes! It lined the columns up nicely."

"You did use formulas for all of the computation cells, didn't you?"

"Huh?"

"Well how did you get the numbers? For example, where did the $31,836.24 figure for sales in the fourth quarter come from?"

“Oh, I had calculated that by hand when I did the original statement for you, so I just typed in the number.”

It' s time for a lesson in spreadsheeting !

Using Formulas to Calculate Cell Values

The first part of your lesson is to teach your assistant to use formulas to calculate cell values wherever possible. The reasons for this are obvious: if you use formulas, the spreadsheet program does all of the calculations so you don't have to do them by hand. Also, if you want to change your assumptions and ask "what if. ..?" questions, you can modify the input to the equations.

Let's look at just the "Sales" row of the forecast and replace the raw numbers with formulas.

That row, Row 6, is shown in Figure 7.49.

	
	A
	B
	C
	D
	E
	F
	G

	6
	Sales
	30,000.00
	30,600.00
	31,212.00
	31,836.24
	
	123,648.24


Figure 7.49 Sales Line of the Forecast for Acme widget company, 1987.

The columns are identified by letters from left to right. Each cell is identified by its column letter followed by its row number (6). Cell A6 contains the title "Sales"; cell B6 contains the value 30,000.00; cell C6 contains the value 30,600.00; cell D6 contains the value 31,212.00; cell E6 contains the value 31,836.24; cell F6 is blank; and cell G6 contains the value 123,648.24.

Let's replace the values in cells C6, D6, E6, and G6 by formulas. Remember that we are assuming that sales increase by 2% each quarter, therefore the formula for cell C6, the second quarter, should give you 102% of cell B6, the first quarter. The formula is: B6*1.02. That is, the contents of cell B6 multiplied by 1.02. The formula for D6 is: C6* 1.02. Why? Using the same logic, D6, the third quarter, should be 102% of C6, the second quarter. What is the formula for cell E6?

Cell G6 is the total sales for the entire year, the sum of the four quarters. The formula is: SUM(B6:E6). This means take the sum of cells B6 through E6. (You could also use B6 + C6 + D6 + E6, but that notation quickly becomes quite cumbersome when more than three or four cells are to be summed.)

After you have your assistant edit cells B6 through D6 to enter the formulas and print out the contents of those cells, the results look like Figure 7.51.

	
	A
	B
	C
	D
	E
	F
	G

	6
	Sales
	30,000.00
	B6*1.02
	C6*1.02
	D6*1.02
	
	SUM(B6:E6)


Figure 7.51 The Contents of the Sales line after adding Formulas.

After the formulas have been entered, when your assistant displays and prints the spreadsheet, the output looks the same as it did originally, in Figure 7.48, but now the values in cells C6 through G6, based on the value in cell B6, were computed by the program, not by hand.

You're a good teacher, so you send your assistant off to practice using formulas, by converting as many of the rest of the cells as possible to formulas. 

After your assistant (or you) converts the cells to formulas and then prints the contents of ALL the cells, the output should look like Figure 7.48. 

Figure 7.53 shows the titles, values, and formulas in their respective places in the spreadsheet.

	ACME WIDGET COMPANY
	
	
	
	

	Profit and Loss Forecast 1987
	
	
	
	

	
	
	
	
	
	

	
	1987 q1 
	1987 q2 
	1987 q3 
	1987 q4 
	Total 1987

	Income
	
	
	
	
	

	Sales 
	30,000.00
	B6*1.02 
	C6*1.02 
	D6*1.02 
	SUM(B6:E6)

	Rentals 
	15,000.00
	B7 
	B7*1.05 
	D7
	SUM(B7:E7)

	Total 
	SUM(B6:B7) 
	SUM(C6:C7) 
	SUM(D6:D7) 
	SUM(E6:E7) 
	SUM(B8:E8)

	
	
	
	
	
	

	Expenses:
	
	
	
	
	

	Salaries 
	35,000.00
	B11
	C11 
	D11*1.07 
	SUM(B11:E11)

	Upkeep 
	10,000.00
	B12*1.01 
	C12*1.01 
	D12*1.01 
	SUM(B12:E12)

	Total 
	SUM(B11:B12) 
	SUM(C11:C12) 
	SUM(D11:D12) 
	SUM(E11:E12) 
	SUM(B13:E13)

	
	
	
	
	
	

	Gross
	
	
	
	
	

	Profit/Loss 
	B8-B13 
	C8-C13 
	D8-D13
	E8-E13 
	SUM(B16:E16)

	
	
	
	
	
	

	Taxes 
	IF(B16>0,.35*B16,0) 
	IF(C16>0,.35*C16,0)
	 IF(D16>0,.35*D16,0) 
	IF(E16>0,.35*E16,0) 
	SUM(B18:E18)

	
	
	
	
	
	

	Net
	
	
	
	
	

	Profit/Loss 
	B16-B18
	C16-C18 
	D16-D18
	E16-E18 
	SUM(B21:E21)


Figure 7.53 The Contents of the Cells After Adding Formulas (Tabular).

Notice that the formulas for taxes use the IF construct. This is similar to an IF- THEN-ELSE statement in a programming language such as Pascal. The format is:


(if) 
(then) 
(else) 
( Logically


IF(expression 1, expression 2, expression 3) 
( How you code it

Expression 1 must be a logical expression, two or more variables and/or constants related by a Boolean operator. Expressions 2 and 3 are arithmetic expressions, one or more variables and/or constants and/or arithmetic operators. If Expression 1 is TRUE, the cell is set to the value obtained by evaluating Expression 2. Otherwise, if Expression 1 is FALSE, the cell is set to the value obtained by evaluating Expression 3.

For example, consider the IF statement in cell B18:

IF(B16>0,.35*B16,0)

· Expression 1: B16>0

· Expression 2: .35*B16

· Expression 3: 0

If the contents of cell B16 (the Gross Profit/Loss for the first quarter) is greater than 0, then cell B18 (the taxes for that quarter) is set to 35% of cell B16. Otherwise, if cell B16 is not greater than 0, then cell B18 is set to 0 (you don't pay negative taxes, or receive credit for them, in this model).

Using Variables in the Cell Formulas

Finally, you are ready to try the 2.5% growth rate in sales. You ask your assistant to modify the

spreadsheet formulas accordingly. The constants in the formulas in cells C6, 06, and E6 must be

changed from 1.02 (102%) to 1.025 (102.5%).

You want to study many other growth rates for sales, rental income, salaries, and upkeep

expenses, and different tax rates. This also gives you the opportunity to teach your assistant another

important lesson about spreadsheeting:

Use variables whenever possible in your formulas.

You have five rates in this spreadsheet that you are interested in varying. Each of the rates

appears in at least one formula and may indirectly affect several other cells.

To make each rate a variable, you must find empty cells someplace in your spreadsheet and

use them for each of the rates. Microsoft Excel has 65,536 rows by 256 columns and your spreadsheet is only using the upper left comer, rows 1-21 and columns A-G, so you can find plenty of empty cells for your five rates and titles for them. Just make sure you don't intersect or overwrite any cells that are already in use in your spreadsheet.

You can use cells A24 through E24 for the five rates and A23 through E23 for titles for them.

After adding the rates, you can modify the various formulas so the contents of the cells now look

like Figure 7.54. 

	ACME WIDGET COMPANY
	
	
	
	

	Profit and Loss Forecast 1987
	
	
	
	

	
	
	
	
	
	

	
	1987 q1 
	1987 q2 
	1987 q3 
	1987 q4 
	Total 1987

	Income
	
	
	
	
	

	Sales 
	30,000.00
	B6*$A$24
	C6*$A$24
	D6*$A$24
	SUM(B6:E6)

	Rentals 
	15,000.00
	B7 
	B7*$B$24 
	D7
	SUM(B7:E7)

	Total 
	SUM(B6:B7) 
	SUM(C6:C7) 
	SUM(D6:D7) 
	SUM(E6:E7) 
	SUM(B8:E8)

	
	
	
	
	
	

	Expenses:
	
	
	
	
	

	Salaries 
	35,000.00
	B11
	C11 
	D11*$C$24
	SUM(B11:E11)

	Upkeep 
	10,000.00
	B12*$D$24
	C12*$D$24
	D12*$D$24
	SUM(B12:E12)

	Total 
	SUM(B11:B12) 
	SUM(C11:C12) 
	SUM(D11:D12) 
	SUM(E11:E12) 
	SUM(B13:E13)

	
	
	
	
	
	

	Gross
	
	
	
	
	

	Profit/Loss 
	B8-B13 
	C8-C13 
	D8-D13
	E8-E13 
	SUM(B16:E16)

	
	
	
	
	
	

	Taxes 
	IF(B16>0,$E$24*B16,0)
	IF(C16>0,$E$24*C16,0)
	IF(D16>0,$E$24*D16,0)
	IF(E16>0,$E$24*E16,0)
	SUM(B18:E18)

	
	
	
	
	
	

	Net
	
	
	
	
	

	Profit/Loss 
	B16-B18
	C16-C18 
	D16-D18
	E16-E18 
	SUM(B21:E21)

	
	
	
	
	
	

	
	
	
	
	
	

	%Sales
	%Rental
	%Salary
	%Upkeep
	%Taxes
	

	1.02
	1.05
	1.07
	1.01
	0.35
	

	
	
	
	
	
	


Figure 7.54 The Contents of the Cells After Adding Variables to the Formulas.

Notice the five variables in cells A24 through E24 and the use of each of them as variables in

all the appropriate formulas, such as:

Cell C12 (upkeep expense for the second quarter) is now set equal to B12 (the upkeep for

the first quarter) multiplied by D24 (the quarterly percent increase of upkeep). The formula

is: BI2*D24.

Using the new version of your spreadsheet with variables in your formulas, it is easy to try the

2.5% growth rate in quarterly sales. All you need to do is modify the value in cell A24 to 1.025

as in Figure 7.55. Compare these results with those your assistant obtained before in Figure 7.48.

	ACME WIDGET COMPANY
	
	
	

	Profit and Loss Forecast 1987
	
	
	

	
	1987 q1 
	1987 q2 
	1987 q3 
	1987 q4 
	Total 1987

	
	
	
	
	
	

	Income
	
	
	
	
	

	Sales 
	30,000.00
	30,750.00
	31,518.75
	32,306.72
	124,575.47

	Rentals 
	15,000.00
	15,000.00
	15,750.00
	15,750.00
	61,500.00

	Total 
	45,000.00
	45,750.00
	47,268.75
	48,056.72
	186,075.47

	
	
	
	
	
	

	Expenses:
	
	
	
	
	

	Salaries 
	35,000.00
	35,000.00
	35,000.00
	37,450.00
	142,450.00

	Upkeep 
	10,000.00
	10,100.00
	10,201.00
	10,303.01
	40,604.01

	Total 
	45,000.00
	45,100.00
	45,201.00
	47,753.01
	183,054.01

	
	
	
	
	
	

	Gross
	
	
	
	
	

	Profit/Loss 
	0.00
	650.00
	2,067.75
	303.71
	3,021.46

	
	
	
	
	
	

	Taxes 
	0.00
	227.50
	723.71
	106.30
	1,057.51

	
	
	
	
	
	

	Net
	
	
	
	
	

	Profit/Loss 
	0.00
	422.50
	1,344.04
	197.41
	1,963.95

	
	
	
	
	
	

	%Sales
	%Rental
	%Salary
	%Upkeep
	%Taxes
	

	1.025
	1.05
	1.07
	1.01
	0.35
	


Figure 7.55 Forecast for Acme Widget Company with 2.5% Quarterly Sales Increases.

Answering "what if. ..?" questions is now as easy as changing the value in one or more of

the five rate cells and recalculating. Try various values for each of the rates and explore their

effects on your company's profits. For example, Figure 7.56 shows the results of changing the

initial rates to a quarterly sales increase of 3% and a salary increase of 9%.

	ACME WIDGET COMPANY
	
	
	

	Profit and Loss Forecast 1987
	
	
	

	
	1987 q1 
	1987 q2 
	1987 q3 
	1987 q4 
	Total 1987

	
	
	
	
	
	

	Income
	
	
	
	
	

	Sales 
	30,000.00
	30,900.00
	31,827.00
	32,781.81
	125,508.81

	Rentals 
	15,000.00
	15,000.00
	15,750.00
	15,750.00
	61,500.00

	Total 
	45,000.00
	45,900.00
	47,577.00
	48,531.81
	187,008.81

	
	
	
	
	
	

	Expenses:
	
	
	
	
	

	Salaries 
	35,000.00
	35,000.00
	35,000.00
	38,150.00
	143,150.00

	Upkeep 
	10,000.00
	10,100.00
	10,201.00
	10,303.01
	40,604.01

	Total 
	45,000.00
	45,100.00
	45,201.00
	48,453.01
	183,754.01

	
	
	
	
	
	

	Gross
	
	
	
	
	

	Profit/Loss 
	0.00
	800.00
	2,376.00
	78.80
	3,254.80

	
	
	
	
	
	

	Taxes 
	0.00
	280.00
	831.60
	27.58
	1,139.18

	
	
	
	
	
	

	Net
	
	
	
	
	

	Profit/Loss 
	0.00
	520.00
	1,544.40
	51.22
	2,115.62

	
	
	
	
	
	

	%Sales
	%Rental
	%Salary
	%Upkeep
	%Taxes
	

	1.03
	1.05
	1.09
	1.01
	0.35
	


Figure 7.56 Forecast with 3% Quarterly Sales Increases and 9% Salary Increase.

Expanding the Model

One of the valuable aspects of using a spreadsheet is the ease with which you can modify and expand the model you are using. You just used one form of modification when you varied the rates to investigate different assumptions. Now you can expand any portion of the model by adding new cells and formulas and relating these to the existing cells .

For example, you can expand your model so that all income and expenses are based on the number of widgets your company produces, production costs, and what you charge for sales and rentals. Clearly, these factors are included in the original version of the spreadsheet, but they are implied, not explicitly variable.

In Figure 7.57 you can see a slightly modified version of the profit and loss forecast. Five variables have been added in cells A26 (title) and C26 (value) through A30 and C30:


Sales price ($/widget) 
.98 
( 
C 26


Rental price ($/widget) 
.15 
( 
C 27


Prod. level (k/quarter) 
130.00 
( 
C 28


% sold 
25.00 
( 
C 29


% rented 
70.00 
( 
C 30

The value in cell B6 (first quarter sales income) has been replaced by the formula:

C28*1000*C29*.0l*C26

That is, production level (C28*1000) multiplied by percent sold of those produced (C29*.0l) multiplied by sales price (C26).

The value in cell B7 (first quarter rental income) has been replaced by the formula:

C28*1000*C30*.0l*C27

That is, production level (C28*1000) multiplied by percent rented of those produced

(C30*.0l) multiplied by rental price (C27).

	ACME WIDGET COMPANY
	
	
	

	Profit and Loss Forecast 1987
	
	
	

	
	1987 q1 
	1987 q2 
	1987 q3 
	1987 q4 
	Total 1987

	
	
	
	
	
	

	Income
	
	
	
	
	

	Sales 
	31,850.00
	32,487.00
	33,136.74
	33,799.47
	131,273.21

	Rentals 
	13,650.00
	13,650.00
	14,332.50
	14,332.50
	55,965.00

	Total 
	45,500.00
	46,137.00
	47,469.24
	48,131.97
	187,238.21

	
	
	
	
	
	

	Expenses:
	
	
	
	
	

	Salaries 
	35,000.00
	35,000.00
	35,000.00
	37,450.00
	142,450.00

	Upkeep 
	10,000.00
	10,100.00
	10,201.00
	10,303.01
	40,604.01

	Total 
	45,000.00
	45,100.00
	45,201.00
	47,753.01
	183,054.01

	
	
	
	
	
	

	Gross
	
	
	
	
	

	Profit/Loss 
	500.00
	1,037.00
	2,268.24
	378.96
	4,184.20

	
	
	
	
	
	

	Taxes 
	175.00
	362.95
	793.88
	132.64
	1,464.47

	
	
	
	
	
	

	Net
	
	
	
	
	

	Profit/Loss 
	325.00
	674.05
	1,474.36
	246.33
	2,719.73

	
	
	
	
	
	

	%Sales
	%Rental
	%Salary
	%Upkeep
	%Taxes
	

	1.02
	1.05
	1.07
	1.01
	0.35
	

	
	
	
	
	
	

	Sales price ($/widget)
	0.98
	
	
	

	Rental price ($/widget)
	0.15
	
	
	

	Prod. Level (k/quarter)
	130
	
	
	

	%sold
	
	25
	
	
	

	%rented
	
	70
	
	
	


Figure 7.57 Forecast with Production Level and Pricing Added.

You can now modify the expenses cells so that they too are dependent on production level. You may want to introduce some other variables such as salary per hour and number of hours required to produce a widget. Then the salary expense would be the product of production level, hours required to produce a widget, and the salary per hour .

You can see now how easy it is to expand the model you are representing on your spreadsheet: simply add the required variables and insert the appropriate formulas relating these variables to the cells they dictate.

Think about the many different factors you could introduce, some under your direct control (such as number of widgets to produce each quarter), others your best guesses about the actions of others (such as demand for widgets). By relating these variables, you can quickly create a model of your business that you can use to explore various strategies under a range of assumptions about exogenous variables.

A Warning About the Accuracy of Forecasts

These simulations of your business to predict profit and loss or make other forecasts can be very seductive. However, you must remember that the forecasts are only as accurate as the model and the assumptions you make about the exogenous variables. For example, if you have made a fallacious assumption about demand for widgets and you cannot sell 25% of all that you produce, your income from sales will be incorrectly estimated and you will have unsold inventory on hand. Modeling using a spreadsheet is easy, popular, and a powerful management tool, so long as you keep in mind that the accuracy is only as good as your model and its assumptions.

Using Spreadsheets in Other Disciplines

You should not think that because spreadsheets were originally developed for bookkeeping and accounting that they can be used only for financial applications. On the contrary, spreadsheets are a flexible tool and you can probably make good use of them in whatever discipline you choose. For example, a spreadsheet can be used as the medium for storing and analyzing the results of a questionnaire. You can tabulate and cross-tabulate any categorical data and perform statistical analyses such as a chi-square test using formulas for the row and column totals and for computing the chi-square.

A spreadsheet can be used to quantify and display almost any type of data. In urban studies, for example, land use, building occupancy, social services, and many other figures can be presented and studied by spreadsheet as in Figure 7.58.

Land Use --Gotham city

	
	# Bldgs
	% Bldgs
	# Blocks
	# Acres
	% Acres

	Priv. Homes 
	1,223.00 
	21.73 
	77.00 
	173.25 
	3.31

	Rental Apts. 
	2,832.00 
	50.33 
	976.00 
	2,196.00 
	42.01

	Offices 
	821.00 
	14.59 
	42.00 
	94.50 
	1.81

	Retail 
	548.00 
	9.74 
	35.00 
	78.75 
	1.51

	Commercial 
	43.00
	.76 
	35.00 
	78.75 
	1.51

	Manufacture 
	79.00 
	1.40 
	98.00 
	220.50 
	4.22

	Government 
	27.00 
	.48 
	11.00 
	24.75
	 .47

	Other Bldgs. 
	54.00 
	.96 
	45.00 
	101.25 
	1.94

	Park Land 
	.00 
	.00 
	157.00
	353.25 
	6.76

	Vacant Land 
	.00 
	.00 
	274.00
	 616.50 
	11.79

	Streets 
	.00 
	.00
	 .00
	 1,289.45 
	24.67

	Total 
	5,627.00 
	99.99 
	1,750.00 
	5,226.95 
	100.00


Figure 7.58 Spreadsheet of Urban Land Use-Gotharn City.

The use of a spreadsheet in your discipline is limited only by your imagination and ability to

organize your thinking and data in a structured fashion, defining the formulaic relationships among

the various cells.

