Chapter 22
Long-Range Financial Planning — A Linear-Programming Modeling Approach
1. In the Carleton model, it is important to note that he uses traditional valuation theory to formulate the objective function (dividend-stream approach), but then uses M & M theory to linearize the function.  

In constructing his objective function, Carleton notes:

  a) The goal of the firm should be to maximize shareholder wealth.
  b) Shareholder wealth is measured using share price as a proxy.
  c) Share price will be valued using the stream-of-dividends approach. 
  Carleton then modifies the stream-of-dividends approach such that:
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This equation as indicated on equation 22.1, page 878 of the text must then be linearized. It is not linear because of the variability of Nt, the ╡╞ of common shares outstanding at the beginning of the period t. He assumes (i) new equity funds will be purchased or sold at the price that results after the transaction, i.e.
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where 
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 = net funds received from equity issues, and (ii) 
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 = 0 for t = 1, 2, ..., j, the years in which convertibles are outstanding; (iii) he includes a parameter C, representing transaction costs and any new issue underpricing.

Through algebra, Carleton then obtains the linear objective func​tion (T = 5):
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2. Basic accounting information needed for the formulation includes sales, EBIT, total assets, and the yearly investment data.  

To forecast this information, we need to (1) project sales for the next five years, and (2) use historical sales-based ratios of the account​ing information to project their values for the next five years.

3. In terms of financial statement information. “Available for Common” is defined as the amount available for common stockholder = after-tax profits－preferred dividends－special adjustments. This is stated as


[image: image6.wmf]tttt

AFCATPPfdivSA

=--

.

The “Sources and Uses” definition describes the changes on the left-hand side of the balance sheet as well as changes on the right-hand side stated as
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where 
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 = net investment, 
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 = common dividends last period, 
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 = changes in liability accounts, 
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 = changes in LTD in year t. 
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 = change in deferred tax liability, and 
[image: image13.wmf]n

t

E

D

 = set equity received in year t from amount issued.

4. Policy constraints are designed to limit the cost of capital (Kt) and maximize growth of dividends (g). Five concepts used to specify policy constraints are:

a) Interest Coverage = Kt is determined by investor/creditor perception of the firm’s riskiness. One measure of risk is interest converage. Management often maintains a certain interest coverage multiplier that will maintain a given bond rating for future issues, and be “in line” with the industry norm.

b) Maximum Leverage: Consistent with M & M. management will raise the firm’s debt/equity to the point where investors or creditors view the probability of bankruptcy or the variability in earnings as being excessive. At this point of high financial and/or operating leverage, the risk-determined discount rate k is increased and the value of the firm declines.

c) Prefinancing Limitation: To avoid accumulating excess profits and to minimize interest costs, a debt prefinancing limitation is included in the model. That is, the total LTD issues in any year must be less than the net investment in that year.

d) Minimum Dividend Growth: Consistent earnings and dividend growth rate minimizes uncertainty in shareholder clientele. Because of the potential for a new equity issue, two series of growth constraints must be employed, one for dividends and one for Pt, the total market value of the firm’s equity in period t, to ensure that dividends/share grow the desired minimum amount during the planning horizon.

e) Payout Restriction: An acceptable payout range is specified as a proportion of AFCt with P1 the minimum and P2 the maximum percentage of AFCt deemed “acceptable.” Industry norms often dictate the “acceptable range.”

A second set of constraints concerns a cumulative payout restriction limiting the overall payout of the firm for the entire planning horizon. With estimates of the AFCt for each of the planning horizon years and the planning horizon net investment, the decision maker may, with the cumula​tive payout restriction Po, prescribe an approximate internal/external financing mixture.

5. Because the model is based on the accounting sources and uses, it requires understanding of how accounting statements operate and articulate with one another.

Finance theory plays a large role in the purpose and constraints of the model. The objective function is based on an M & M (1961) dividend stream approach. Many of the policy constraints are based on finance theory, which defines relationships and suggests appropriate levels for constraints.

Programming techniques such as Carleton’s LP model enable the financial manager to analyze alternative courses of action. Through simulation, different scenarios can be considered, and via sensitivity analysis the manager can estimate the degree of accuracy with which he or she must forecast; thus decisions that achieve the desired outcome can be made.
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