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FORECASTING FINANCIAL STATEMENTS:  PRO FORMA ANALYSIS
I  INTRODUCTION
Forecasting a firm's financial statements can help both financial managers and general managers.  Pro forma statements help the financial manager plan the firm's financial needs.  With an estimate of future income statement and balance sheet accounts, a manager can assess how much financing might be needed, and when it might be needed.  Since total assets must equal the sum of total liabilities and owner's equity, any imbalance will require management action.  Having forecasted the amount and timing of the imbalance, a financial manager can arrange for financing (such as bank loans or stock offerings) or investment (such as marketable securities) long before the need becomes critical. 

Pro forma statements help general managers in overall planning (employment and inventory levels, for example) and problem solving.  As forecasts are developed, a manager can analyze the results to identify potential trouble spots and plan accordingly.  Finding problems and trying out solutions on paper, months in advance, is much preferred to learning about the problem first hand in real time.  Similarly, by “seeing” into the future with pro forma statements, a manager can anticipate opportunities and prepare to exploit them long before the window of opportunity begins to close.  In addition to being a planning tool, pro forma statements, in tandem with actual results, can be used to evaluate performance and make midstream corrections.  Variance analysis is a backward looking tool that compares forecasts with actual performance over the forecasted period. After analyzing past discrepancies between actual performance versus the plan, a manager can plan for, forecast, and implement mid-course adjustments. 

The accuracy of pro forma statements is limited by the validity of the assumptions used in creating them.  Often multiple sets of financial statements are developed using different assumptions about sales and about the relationship between sales, balance sheet accounts, and the income statement.  Comparing the figures in each financial statement can help the manager understand the sensitivity of a financial account to a change in assumptions. The process is called sensitivity analysis and is a vital forecasting technique.  The resulting set of statements provides a range of likely outcomes for the firm and a range of financing needs.  After building a pro forma balance sheet based on expected sales, a manager can then use sensitivity analysis to answer questions such as how the company's financial needs will change if sales are ten percent below expectation, and so forth. 
Pro forma balance sheets are created by forecasting the individual account balances at a future date and then aggregating them into a financial statement format.  Account balances are forecasted by identifying the forces that influence them (e.g. effect of sales on accounts receivable, effect of purchases on inventory and accounts payable) and projecting how the accounts will be influenced in the future by such forces.  Sales, company policy, and restrictive debt covenants are often significant forces.

A pro forma income statement is created using similar assumptions.  Generally, forecasters use a simple top down approach to income statement forecasting.  First, sales revenues are projected and each remaining item on the income statement is produced as a percentage of sales. Each of these estimates may be based on simple historical percentages or a combination of historical percentages and anticipated changes for the various income statement entries. 

In this teaching note, a hypothetical firm is used to illustrate the pro forma process.  Three years of historical data, 2002 to 2004, are given for the hypothetical firm.  Based on this historical data, a pro forma balance sheet and income statement are developed based on the 2005 sales forecast and company policies and constraints.
II SALES FORECAST  

The first step in preparing pro forma financial statements is to forecast sales.  Sales figures influence current asset and liability accounts on the balance sheet, and are used to analyze pro forma income statement accounts calculated on a percentage of sales basis.  For example:  as sales increase, the firm will generally need to carry more inventory and will have a larger accounts receivable balance. Likewise, as sales increase, the level of cost of goods sold (COGS) typically increase too.  Changes in retained earnings are also tied to sales through the profit margin and dividend payout ratio.  Although difficult, forecasting sales is essential.  Sales typically depend on the industry, the economy, the season, and competitive positioning in the market.  
Industry:  In a generic sense, the two main variables in sales revenue are unit price and volume.  These two variables usually have an inverse relationship (i.e., a typical demand curve).  Therefore, a statement that, "unit demand will increase by twenty percent over the next five years" does not necessarily mean that sales revenues (unit price times volume) will increase by the same amount if the increase in sales is driven by a decrease in price.  

An industry that is restructuring may dramatically shift market share among its participants.  Sales forecasters need to identify important trends and quantify their impact on the company's business.

Economy:  Economic business cycles (expansions and recessions) can have a dramatic influence on some companies, exacerbating the forecasting problem.  Cyclicality not only affects the level of sales, but may also change the relationship between sales and the balance sheet accounts.  Industries that require a great deal of capital investment tend to add capacity in large increments.  Unit prices rise and fall depending on whether there is currently a shortage or surplus of capacity in the industry.  Thus, the pro forma techniques introduced below must account for cyclicality within certain industries, particularly if experiencing a down turn.

Seasons: Year-end pro forma balance sheets can project the external financing needs of a company under specific conditions.  Unfortunately, year-end financial statements hide the dynamics of financing needs throughout the year.  When sales are seasonal, peak financing needs may exceed the pro forma projection because the pro forma is out of season.  Furthermore, end-of-year relationships between sales and balance sheet accounts are at a specific point in time and may differ during peak periods.  For example, a toy manufacturer's accounts receivable may average five percent of annual sales based on the December 31st annual report.  However, during the sales peak in August when retailers stock up for Christmas, accounts receivable might swell to thirty percent of sales.  Furthermore, in September, inventory may peak at twenty-five percent of sales even though at December 31st inventory may be much smaller.  The analyst must develop monthly pro forma balance sheets to detect seasonal changes in the company’s financing requirements.

Table 1 shows that sales for the hypothetical firm have grown from $201 in 2002 to $319 in 2004.  Armed with this information, and our knowledge of the industry and the economy, management believes that sales will increase to $350 in 2005.

III TRIAL PRO FORMA 
A. Current Assets and Current Liabilities

Once our sales forecast is confirmed, the pro forma balance sheet can be drafted.  Accounts that tend to vary with sales are typically forecasted first.  Current assets and liabilities such as accounts receivable, inventory, and accounts payable, tend to move with sales.  For example, a firm may make a relatively constant forty percent of sales on credit.  In contrast, other accounts, such as long-term debt and dividends may be driven by overt management decisions, not sales.  Some accounts such as plant and equipment may have a relationship to sales in the long run, but not necessarily from year to year.  For example, a firm could have excess capacity allowing sales to grow without investing in new capital equipment.  Then, when the firm’s fixed assets reach capacity, new capacity is added in large increments, increasing plant and equipment accounts in stepwise or “lumpy” amounts.  Firms typically cannot buy ten percent of a factory when sales increase by ten percent.

Three common ways to describe the historical relationship between sales and the current accounts are: percent of sales, ratios, and regression analysis.  In the next section inventory and accounts payable will be forecast using the percent of sales method, accounts receivable will be forecast using ratios, and cash will be forecast using regression analysis.  These three methods are described in the following section and can be applied to both balance sheet and income statement accounts.
B. Three Methods for Describing Historical Relationships
Percentage of Sales: Table 1 shows the level of sales, the current accounts, and net income for 2002 through 2004.   Inventory was 13.5, 12.8, and 14.2 percent of sales for 2002, 2003, and 2004, respectively.  On average
, inventory has been 13.5 percent of sales.  Thus, given the sales forecast of $350, next year’s inventory is forecasted to be $47.3 = 0.135*($350).  On average accounts payable has been 8.7 percent of sales; thus, 2005’s accounts payable is estimated to be $30.5 = 0.087*($350).

Ratios: Using the accounts receivable and sales data from Table 1, average collection period ratios can be calculated.  Assuming all sales were on credit and a 365 day year, the firm took 38, 40, and 43 days to collect the typical account in 2002, 2003, and 2004, respectively.  Given these ratios and some planned improvements in the billing and collection processes, management believes that next year’s receivables will be collected in 40 days, on average.  Thus, 2005’s receivables account is forecasted to be $38.4 = 40*($350/365).  

Regression:  Figure 1 (shown in appendix) illustrates the regression technique for cash.  The cash balances have been plotted against sales and the "best fit" lines drawn in.  This line or statistical relationship along with the sales forecast of $350 can be used to forecast the new level of cash.  Specifically, 2005 forecasted cash will be $18.5 = $0.93 + 0.05*($350).  Unless the intercept term in the regression equation is close to zero, the percent of sales method and the regression technique will give slightly different estimates.  Generally, the regression estimate is more accurate because it allows for a base amount of the asset when sales are zero.  Appendix A gives equations for finding the "best fit line," which is the line that minimizes the sum of the squared errors.  There are many statistical packages including MS Excel that can perform basic regression functions. However, one must be careful that statistical assumptions are fulfilled before making inference on the data.  
Two caveats are appropriate when applying the percent of sales, ratio, and regression approaches.  The first concerns the number of years of historical data and the second concerns potential problems associated with forecasting accounts based on sales.  First, judgment is needed in determining how far into the past one should go in estimating the historical relationship.  In the example, three years of data were used.  However, if a firm's policies or business environment have changed, then perhaps only the last year of data is relevant in predicting the future.  On the other hand, if policies and the environment have been stable, then perhaps six or seven years of historical data should be used. 

Second, all three of the above techniques are based on a historical relationship between various accounts and sales.  These historical relationships may not always hold.  A conscious change in policy will alter the historical relationship.  For example, due to high margins, a firm may decide to liberalize its credit policy, extending credit to customers with weak financial positions. When the analyst suspects a policy change might occur or wants to see (on paper) the consequences of a recommended change, then the historical data can, at best, only serve as a starting place to make new estimates.  A management decision to start purchasing inventory based on the economic order quantity (EOQ) model will also break historical patterns.  As sales grow, inventory will not, but the frequency of orders will.   Relationships with sales may also change as the company grows.  In the regression example, cash was forecasted to increase five cents with every dollar of sales.  This relationship may only be true in a relevant range of sales, say from $200 to $325 thousand.  Above $325, the relationship may change because of economies of scale or using technology such as a lockbox and concentration bank system that were not feasible when the firm was small.  The critical point is that pro formas are not just linear projections of the past.  Pro formas are learning and planning tools used to identify the problems associated with another year of “business as usual,” and to help try out solutions to those problems before they occur.  The manager must gather information about the past, present, and future, and then develop the best contingency plans possible.

C. Pro Forma Income Statement

In the forecasting with ratios example above, net income for 2005 can be estimated using the profit margin ratio; in reality, managers typically want to forecast a complete income statement to derive this figure.  Table 2 shows condensed income statements for the past three years.  The accounts on the second half of Table 2 are quoted as a percentage of sales. This is also known as common size reporting.   

For this example—and for many real companies—the percentages and ratios are fairly consistent year over year.  For example, COGS fell from 74.4 percent to 72.3 percent then grew to 74.3 percent of sales between 2002 and 2004 even though the dollar amount of COGS increased each year.  Using three year’s of historical data and the regression technique, forecasted 2005 COGS are $256.9 = $2.3 + .7275($350).  If a given account is growing as a percentage of sales the manager should examine the reasons and, if possible, take corrective action.  For example, why are operating expenses (Table 2) as a percentage of sales increasing over the last 3 years?  Trends such as this should raise a warning flag, but recognizing them can increase the accuracy of the account forecast.  Suppose management has a specific plan of action that will arrest the increasing trend and freeze operating expenses at 15.8% of sales, last year’s proportion, so that next year’s forecasted operating expenses are $55.3.

Depreciation expense tends to be fairly steady year over year unless there is a significant change in capital assets or accounting policy.  2005’s forecasted deprecation is increased from $2.7 to $3.0 because of the planned purchase of equipment (see Table 4). 
If the level of interest bearing debt on the pro forma balance sheet is not set, an iterative solution to the interest and debt accounts is needed.  First, make a rough estimate of the interest expense (perhaps based on the prior year) and calculate net income.  Second, use the resulting net income to forecast retained earnings and create the pro forma balance sheet including the size of the loan.  Third, go back to the pro forma income statement and enter a better estimate of interest.  Then iterate back to the balance sheet if your first estimate of interest was off the mark.  Usually, after one or two iterations, the pro forma income statement and balance sheet will be in agreement.

Taxes can be calculated directly from based on historical tax levels for the company.  New tax rates may be appropriate if significant growth (losses) move the company into a new tax bracket or if Congress materially changes tax laws.
D. Non-Sales Related Accounts

Retained Earnings. The retained earnings account on the balance sheet is a function of a firm's profitability and its dividend policy.  To forecast retained earnings, the analyst must first forecast net income and then specify how much will be paid out in dividends.  The Retained earnings account on the balance sheet is cumulative: it grows each year with net income and falls with dividends paid.

Forecasted              
Current            Net



Retained    =
Retained    +   
Income   -    Dividends

Earnings              
Earnings

A firm generally approaches its dividend policy in one of two ways to maintain stock price stability.  The dividend is either a constant dollar amount or a constant proportion of earnings.  Our hypothetical firm has 8.9 thousand shares outstanding and plans to pay a $1 dividend in 2005.  Thus, management expects $8.9 of the $18.9 in 2005 net income to be paid out as a dividend, with retained earnings increasing by $10 to $96.2.
 

Other Accounts.  Other accounts on the balance sheet are not generally correlated to sales as are current accounts, and should be treated individually.  Such accounts may be held constant or changed in some specified way unrelated to sales volume.  The following are some assumptions that are commonly used when estimating other accounts.
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funds required will be borrowed from the bank.

As in the case of forecasting current assets and liabilities, good judgment is necessary when forecasting these unique accounts. The good manager will glean information from past data, present policies, and future expectations, then make the best estimate possible.

In 2005, the hypothetical company plans to buy a new truck for $16 (increase PP&E) and expects depreciation for the year to be $3.0 (depreciation expense, reduce PP&E).  This amount of spending is typical for the company.  Additionally, $2.0 of the long-term debt must be retired through a sinking fund payment (decrease LTD).

E. Trial Balance and External Financing Required

In the end, the balance sheet must balance and there should be consistency between the balance sheet and income statement.  Any shortfall on the balance sheet will need to be financed externally.  This additional financing is sometimes referred to as the plug figure
.  Each of the accounts in Table 4’s Balance Sheet lists the specific assumptions made in the forecasting process.  Based on these assumption, in order to sell $350, the firm will need $239.3 in assets but only foresee having $230.0 in financing.  Thus, the trial pro forma balance sheet in Table 4 has $8.9 plug figure or financing shortfall.  Obviously, the pro forma process can not stop until this problem is resolved. 

In some cases the plug figure may be negative.  A negative plug figure indicates that the firm will generated more than enough to finance relative to the projected asset base.  In this case, the excess funds can be used in many ways including paying off notes payable, investing in marketable securities, or increasing the amount of dividends paid out. If the negative plug figure is due to asset impairment, the amount is removed directly from owners’ equity. 
IV SOURCES OF EXTERNAL FINANCING
If the plug figure is positive, the firm must decide how to raise the required external funds.  In some situations the firm may decide to use all short‑term financing or notes payable.  This will decrease the firm's projected current ratio and increase the firm's debt ratio.  To raise all the funds with long‑term debt will leave the current ratio unaffected but increase the firm's debt ratio.  The mix of short‑term versus long‑term debt will depend on the firm's credit availability, borrowing constraints, and interest rate expectations.

If debt cannot be used to fund the entire shortfall, the firm must raise the remainder with equity financing.  Either new stock must be sold or less money paid out in dividends, or both.  If these sources of funding cannot bridge the gap the firm may have to slow projected growth. This may include postponing capital projects, raising prices on existing products, cutting internal budgets, or shedding less profitable lines of business.  
Suppose our hypothetical firm, due to a combination of debt covenants and management policies, needs to maintain a current ratio of at least 1.2 and a total debt ratio of no more than 46 percent.  If the firm prefers debt to finance its needs as much as possible will it need to use any additional equity?  Table 5 helps answer this question.  If notes payable grows to the current ratio constraint and long-term debt is expanded to the total debt ratio constraint, some additional equity will still be needed to finance the shortfall.  The final Balance Sheet show in Table 5 solves the $8.9 problem (plug figure) by spreading the shortfall among three financing accounts: $2.3 in new notes payable, $3.6 in additional long-term debt, and a $3.0 cut in dividends.

Given the actual or historical 2004 Balance Sheet in Table 4 and the final 2005 pro forma Balance Sheet in Table 5, one can create a pro forma Statement of Cash Flow.  Table 6 illustrates the planned sources and uses of funds for 2005.

V  QUICK AND DIRTY APPROACH
If the sources and uses of funds are estimated as a constant percent of sales, the amount of external financing over a one-year period can be calculated using a short-cut method.  However, this technique is quite simplified and is not accurate if all the sources and uses of funds do not move as a percent of sales.  The formula must also be adjusted for accumulated retained earnings if a forecast longer than one year is being made.

First, we know that for the forecast period sources of funds and uses of funds must be equal.  Any forecast imbalance must be bridged with external sources of capital.
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Another way of expressing this relationship is to associate the net sources and uses of funds with the forecast change in assets, liabilities, and retained earnings.  Expressed this way we have:
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where we assume all current assets, net plant, and accounts payable vary with sales and:

A0/S0
=
relationship of variable assets to sales (69.0% = $220.2/$319)

L0/S0
=
percentage relationship of variable liabilities to sales (8.9% = $28.4/$319)

ΔS

=
change in dollar sales ($31 = $350 - $319)

b

=
initial dividend payout ratio (47.1% = $8.9/$18.9)

p

=
net profit margin (5.4%)

S1

=
forecast level of sales ($350)

Inserting these numbers from the hypothetical firm into the quick and dirty equation yields:

External

Funds

=

.690($31)
-
.089($31)
-
.054($350)(1-.471)

Needed

=

$21.4

-
$2.8

-
10

=

$8.6

The $8.6 does not match the $8.9 plug figure found using the full pro forma balance sheet because the quick and dirty approach does not account for details such as the purchase of the new truck or the payment to the sinking fund.  Moreover, the quick and dirty does not help with the decision of how the external funds should be raised.

Astute readers will notice that the quick and dirty formula is not new, but is a rearrangement of the sustainable growth formula presented in most corporate finance text books.  Setting the external funds need equal to zero (no additional external funds, only internally generated equity and a proportionate amount of debt) and solving for the growth rate of sales yields:
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After realizing that p times S1 equals forecasted net income and that A0 - L0 equals beginning equity, the above equation can be stated as:

     g = ROBE(1-b)
or sustainable growth (g) equals the return on beginning equity (ROBE) times the retention ratio (1-b).  Various authors calculate the sustainable growth ratio differently, but this is the most parsimonious formula and is closest to the often used approximation:  g    ROE(1-b).
	Table 1

Historical Data

(in thousands)

	
	      2002
	      2003
	     2004

	Sales
	$201.0
	$283.4
	$319.0

	Cash

A/Receivable

Inventory

A/Payable
	10.3

20.7

27.1

16.5
	17.5

31.4

36.2

25.8
	15.3

37.6

45.3

28.4

	Net Income
	10.7
	17.6
	15.5


	Table 2

	Condensed Income Statements, 2002-2004

	(in thousands)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	        2002
	
	          2003
	
	           2004

	
	
	
	
	
	
	
	

	Net Sales
	
	
	$      201.0 
	
	 $      283.4 
	
	 $       319.0 

	Cost of Goods Sold
	
	$      149.6 
	
	 $      204.8 
	
	 $      236.9 

	Gross Profit
	 
	 $        51.4 
	 
	 $        78.6 
	 
	 $        82.1 

	
	
	
	
	
	
	

	Operating Expenses
	 
	 $        29.5 
	 
	 $        43.5 
	 
	 $        50.5 

	Depreciation
	 
	 $          2.2 
	 
	 $          2.5 
	 
	 $          2.7 

	Interest Expense 
	 
	 $          1.0 
	 
	 $          1.7 
	 
	 $          1.7 

	Profit Before Taxes
	 
	 $        18.7 
	 
	 $        30.9 
	 
	 $        27.2 

	Federal Income Tax
	 
	 $          8.0 
	 
	 $        13.3 
	 
	 $        11.7 

	Net Profit
	 
	 
	 $        10.7 
	 
	 $        17.6 
	 
	 $        15.5 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	Shown as percent of sales
	 
	 

	 
	 
	 
	2002
	 
	2003
	 
	2004

	Cost of Goods Sold
	 
	74.4%
	 
	72.3%
	 
	74.3%

	Gross Profit
	 
	25.5%
	 
	27.7%
	 
	25.7%

	Operating Expenses
	 
	14.6%
	 
	15.3%
	 
	15.8%

	Interest Expense 
	 
	0.5%
	 
	0.6%
	 
	0.5%

	Net Profit
	 
	 5.3%
	
	 6.2%
	
	 4.9%

	
	
	
	
	
	
	
	


	Table 3

	Pro forma Income Statement 2005

	(in thousands)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	Actual

2004
	Pro forma 2005
	Assumptions/logic

	
	
	
	
	
	

	Net Sales
	
	
	 $    319.0 
	$  350.0
	•  3 year trend combined with information about the industry, and the economy.

	Cost of Goods Sold
	
	 $    236.9 
	$  256.9
	•  Regression analysis 

$256.9 = $2.23 + .7275($350).

	Gross Profit
	 
	 $      82.1 
	$  93.1
	

	
	 
	
	
	

	Operating Expenses
	 
	 $      50.5 
	$  55.4
	•  Freeze at 15.8% of sales.   

	Depreciation
	 
	 $        2.7 
	$   3.0
	•    Increase due to planned capital expenditures.

	Interest Expense 
	 
	 $        1.7 
	$   1.8
	•    If 1.7 was paid in 2004 for 21.6 in long-term debt then 1.83  would be expected for 23.2 in long-term debt (see Exhibit 5)  if the same rate applied


	Profit Before Taxes
	 
	 $      27.2 
	$  33.1
	

	Federal Income Tax
	 
	 $      11.7 
	$  14.2
	•   3-year average tax rate of 43%.

	Net Profit
	 
	 
	 $      15.5 
	$  18.9
	

	 
	 
	 
	
	
	
	 
	 


	Table 4
Trial Pro forma Balance Sheet

(in thousands)

	ACCOUNT
	ACTUAL

2004
	
	TRIAL

FORECAST

2005
	
	ASSUMPTIONS

	Cash

A/Receivable

Inventory

  Current Assets

Net Plant

  Total Assets
	$15.3

37.6

45.3
98.2

122.0 

220.2 
	
	$18.5

38.4

 47.3 

104.2 

135.0 

239.2 
	
	Regression estimate

40 day collection ratio

13.5 percent of sales

 16.0  Capital expenditure

- 3.0  Depreciation

 13.0  Net increase

	
	
	
	
	
	

	A/Payable

N/Payable

  Current Liabilities
	28.4

54.0
82.4
	
	30.5

54.0
84.5
	
	8.7 percent of sales

Held constant for now

	LTD

Common Stock
	21.6

30.0
	
	19.6

30.0
	
	Less 2.0 in sinking fund payment

Held constant for now

	Retained Earnings

  Total Liabil. and Equity
	86.2

$220.2 
	
	96.2

230.3 
	
	 18.9 Net income

- 8.9  Dividends

 10.0  Earnings retained

	External Financing

Required
	
	
	  8.9 

$239.2 
	
	Plug figure

	Table 5
Final Pro forma Balance Sheet

(in thousands)

	ACCOUNT
	TRIAL

FORECAST

2005 W/

PLUG FIGURE
	
	FINAL

FORECAST

2005 W/CONSTRAINTS
	
	ASSUMPTIONS

AND

CALCULATIONS

	Cash

A/Receivable

Inventory

  Current Assets
	$18.5

 38.4

 47.3
104.2
	
	$18.5

 38.4

 47.3
104.2
	
	Current ratio  1.2

	Net Plant

  Total Assets
	135.0
239.2
	
	135.0
239.2
	
	Debt ratio  .46

	A/Payable

N/Payable

  Current Liab.
	 30.5

 54.0
 84.5
	
	 30.5

 56.3
 86.8
	
	See Note 2

See Note 1

	LTD

  Total Liab.
	 19.6
104.1
	
	  23.2 

110.0
	
	See Note 4

See Note 3

	Common Stock
	 30.0
	
	 30.0
	
	

	R/E

  Total Liability

  and Equity
	 96.2
230.3
	
	 99.2
$239.2
	
	See Note 5

	External Fin.

  Required
	 8.9
$239.2
	
	
	
	


Notes:

(1)
To stay within the current ratio constraint, current liabilities must be $86.8.






CL = CA/1.2

      



= $104.2/1.2 = $86.8

(2)
The current ratio constraint allows N/P to total only $56.3 for an increase of $2.3 over the trial level. 

N/P = CL - A/P

       



 = $86.8 - $30.5 = $56.3

(3)
To stay within the debt ratio constraint, total liabilities must be $110.0.






TL = .46 TA

      



= .46 ($239.2) = $110.0

(4)
The total debt constraint allows LTD to total only $23.2 for an increase of $3.6 over the trial level.


LTD = TL - CL

        



  = $110.0 - $86.8 = $23.2

(5)
The remainder of the $8.9 external financing must be raised with equity which requires the dividend to be cut by $3.0.  Alternatively, the company could issue $3 of new stock in 2005.

R/E = TA - TL – CS so  R/E = $239.2 - $110.0 - $30.0 = $99.2

	Table 6
Pro forma Statement of Cash Flows
For the Year Ending December 31, 2005
(in thousands)

	Cash flows from operating activities:

  Net income (profit after taxes)

  Adjustment to determine cash flow:

    Add back depreciation

    Increase in accounts receivable

    Increase in inventory

    Increase in accounts payable

    Total adjustments

Net cash flows from operating activities
	
	$3.0

(0.8)

(2.0)

2.1
	
	$18.9
  2.3
$21.2

	
	
	
	
	

	Cash flows from investing activities:

    Increase in plant and equipment

Net cash flows from investing activities
	
	($16.0)
	
	($16.0)

	
	
	
	
	

	Cash flows from financing activities:

    Increase in notes payable

    Increase in LTD (less sinking fund)

    Dividends paid

Net cash flow from financing activities

Forecasted increase in cash
	
	$2.3

1.6

(5.9)

	
	$(2.0)
$3.2


Appendix A

Summary of Regression Relationships
Within Excel, the least squares regression line can be found through the regression tool (an add-in that must be loaded when the program is installed) or through simple graphing.  First, enter the sales data (independent variable) in one column and the cash data (dependent variable) in the adjoining column.

For the regression approach click on “Tools,” “Data Analysis,” then select “Regression.”  When prompted, input the Y range (column of cash data), X range (column of sales data), and the Output range (pick the upper-left-hand corner of any blank area on the spreadsheet), then click “OK.”  The spreadsheet will report many statistics in the output range including the slope and intercept of the line.
For the graphic approach, create an “XY(Scatter)” graph with cash on the vertical axis and sales on the horizontal axis.  After you have the data on the graph, click on “Chart” then “Add a Trend Line” and select the trend line option “Display equation on chart.”  The line along with its equation will appear as shown in Figure 1.

These two Excel approaches find the equation of the line given by:
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where

Y
=
the variable to be forecast (cash in this instance)

X
=
the independent variable (usually sales)

α
=
the intercept term

β
=
the slope term

and where the line is chosen to minimize the sum of the squared errors (vertical distances between the data points and the line of best fit).  The intercept and slope can be estimated from historical data using the relationships:


[image: image4.wmf]X

  

 

-

 

Y

 

=

 

X

 

 

-

 

X

 

 

n

Y

  

 

X

  

 

-

 

Y

  

X

  

 

n

  

=

  

)

X

  

-

  

X

(

 

)

Y

  

-

  

Y

)(

X

  

-

  

X

(

 

 

=

 

i

n

=1

i

2

2

i

n

=1

i

i

n

=1

i

i

n

=1

i

i

i

n

=1

i

2

i

n

=1

i

i

i

n

=1

i

b

a

b

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

å

å

å

å

å

å

å


where

n
=
the number of historical data points (3 in this instance)

EQ \O(X,_)
=
the average of Xi
EQ \O(Y,_)
=
the average of Yi
A measure of how well the equation fits the data is given by
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where R2 is the proportion of the variation in cash that is explained by the variation in sales.  The closer R2 is to one, the better the equation fits the historical data.

If a spreadsheet program is not available, the following is an example (using data from Table 1) of how α and β can be calculated by hand.

	Year
	
	Cash

Y
	
	Sales

X
	
	Y2
	
	X2
	
	XY
	
	EQ \O(Y,_)
	
	EQ \O(X,_)

	1

2

3
	
	10.3

17.5

25.3
	
	201

283

319
	
	106.1

306.3

234.1
	
	40,401

80,089

101,761
	
	2,070.3

4,952.5

4,880.7
	
	-

-

-
	
	-

-

-

	sum
	
	43.1
	
	803
	
	646.4
	
	222,251
	
	11,903.5
	
	14.37
	
	267.67
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Thought Questions for Discussion Preparation

1. Financial statement forecasts and pro forma analysis can be conducted with extreme mathematical precision, including rounding down to the nearest cent.  Why is this accuracy misleading to analysts and financial managers?

2. Suppose you have a crystal ball that you can use to look into the future at a company’s forthcoming financial statements.  Unfortunately, you can only use the ball to clearly see one number on the future statements.  Which number would you want to see and why?  If you were limited to seeing one entire financial statement (income statement, balance sheet, etc.) which one would it be and why?

3. Why is it important for an analyst to understand the reciprocal relationship between unit price and volume when forecasting sales?

4. How might the percentage of sales forecasting method be misleading in a cyclical industry?

5. Why is it important to do pro formas on a monthly basis for seasonal industries?

6. Given a change in a firm’s cost of goods sold or its dividend payout ratio, which change would be easier to trace for its affect on retained earnings and why?

7. What does it mean if a company has a negative “plug figure” for its external financing needs?  How would you look upon a company or its financial management if it consistently has a negative “plug figure”?

8. Given that a firm is well within its current ratio and debt ratio covenants and that interest rates are expected to decrease, would the firm prefer to use short or long-term financing for its external needs and why?

9. How is it possible for a firm to “grow itself out of business” and how can this be guarded against as a financial manager?

10. After formulating baseline pro forma financial statements a firm determines the amount of interest-bearing debt it will need to continue growing its business.  Describe the steps involved in using iteration to reformulate financial statements after taking into account interest expense?







�  Before agreeing to a loan, lenders often require borrowers to abide by restrictive covenants.  For example, a bank could require that a business keep its debt to asset ratio below 45 percent, its current ratio above 1.3, and its dividend payout ratio below a certain percent.  Breaking a covenant “triggers” a default and the lender’s right to call the loan.  Although banks pull the “trigger,” they seldom call the loan.  Doing so often results in bankruptcy for the company, bad publicity for the bank, and costly legal bills.  However, the trigger  forces the borrower to return to the bargaining table where the lender can demand a plan for corrective action, a higher interest rate, more collateral and/or extra covenants.


�  In this example we use the average or mean in connection with the percentage of sales method.  However,  it may make sense in certain situations to use another statistical measure such as the mode or median.  You may also find it appropriate to use your own judgment in extrapolating an upward or downward trend.  


� Movements in overall interest rates (systematic), and market perspectives on the relative risk of the company (unsystematic), must be considered when forecasting interest expense/income accounts.





� 2005 beginning retained earnings are $86.2. 


� In the trial pro forma, long-term debt and common stock are often held constant until the amount of the loan required to balance the balance sheet is found.  Then, the permissible amounts of debt based on loan restrictions might be added, with any residual balance covered by equity. 


� The plug figure shows how much external financing will be needed to balance the firm’s balance sheet.


� When negotiating with a bank for a new loan, a manager must be able to quickly and concisely answer the following five questions: How much do you need?  How long do you need it?  What will you do with it? How will you repay it? And, if that doesn’t work, then how else will you repay it? 


� An initial estimate of Interest Expense can be made using historical data, for example, using 2004’s level of $1.7.  A precise estimate for Interest Expense is obtained using an iterative approach since interest depends on the size of loan on the pro-forma Balance Sheet, which is initially unknown.  Using a naive estimate of interest, and consequently net income, one can forecast debt on the proforma Balance Sheet.  Using this forecast of debt, reforecast Interest Expense on the Income Statement.   After several iterations between Interest Expense and Debt, the forecasts will converge. In this case, they converge at $1.8 in interest and $23.2 in Long-Term Debt. 
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