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◆ Capital Budgeting and Financial Modeling

The capital budgeting is a process of financial decision making which gives the answer to the question of whether or not to invest the capital to the project which is now under consideration.

In the financial modeling, like other mathematical modeling, we first set the goal or objective function, that is;

      Maximize Profit= Sales - Cost

To do this maximization, we maximize total sales while minimizing the total cost. However, we need to consider some constraints we need to follow.

      Subject to Constraint set C,

C include facts, conditions and terms such as the cost structure of the business, existing market size, scarcity of the core material, legal structure where the business takes place, and so on.
Fulfilling the constraints, we are allow to choose several ways in maximizing the profit,

      Choice of Strategy set X,
X include marketing strategy to enhance sales, geographical choice of market, and the use of new supplier of the core material/parts in the business to cut the cost, and so on.
To understand the profit maximizing process, let’s see the below example of a financial modeling.

Example１　‘Shall we open a bar in Ekoda?’
                   - Making Decision using Discount Cash Flow Model (DCM)

Here I introduce you to the most commonly used financial model called DCM that can be applied to any type of pricing needs a corporate/individual may face.
First step is to make a cash flow forecast. This is the basis of DCM project pricing. Sales amount is the single most important factor of any business enterprise. Cash flow to be distributed to shareholders in the fiscal year-end varies as sales figure fluctuates. 

Emma and Tsuyoshi have a plan to open up a bar near the Ekoda railway station, which is close to Musashi University in Tokyo. They have talked over the plan and made the following tables of sales/cost forecast for the first 10 years after their opening. How did Emma and Tsuyoshi set the details in making these tables?
In the bar business, at least the following factors have to be set forth to make cash flow projection.

   Table-１　Assumptions made by Emma and Tsuyoshi for their bar business
	Parameters to Assume in Calculating Profitability
	Assumed Parameters
	Basis of the Forecast

	Number of customers per day
	300customers per day in year-1
	Research and hearing is done in the neighborhood.

	Sales per customer
	800 yen/customer
	menu, the price of cafe

	Multiplier to annualize
	300 days/year
	Weekends, national holidays and university off days are considered.

	Expected annual growth rate of customers
	10％ annual growth for 3 years after opening, 2% thereafter
	Estimated from the past record.

	Leak due to competition
	20％ decrease in the 6th year after opening
	What kind of competition can we think of? And when?

	Cost (of service)
	25％ of sales as  purchase of materials and expense，20％ of sales for personnel
	Estimated from the past bar management record.

	Future price alteration plans
	None
	No inflation is expected.

	Investment
	Initial investment is 100 million yen.
	80 mil yen for bar facility, 20 mil yen for working capital of the business.

	Financing
	80% of initial investment from the regional bank (or from their parents) at annual 3.5% interest rate. 

20% of initial investment is by self-financing.
	Availability. 
Start paying back from 3rd year-end for 8 years, the equal amount of 10 million yen per year.

	Depreciation
	10% of initial investment on bar facility
	10 year, constant amount depreciation.


In addition to the above, a) no extraordinary sales fluctuation happens, b) cost structure remains stable (percentage share of costs over sales is held steady), c) they expect no additional investment for 10 years, d) the effective tax rate of 41% is applied to the before tax income, are also assumed. 
Based on these assumptions, 10 years of their bar business is forecasted and income after tax is projected. This income after tax is the distributable cash flow to investors, and the NPV (Net Present Value) is calculated from. 

The above combination of assumptions and calculation process is sometimes referred to as ‘financial model.’
Note:

 In general, what you need to be careful about in making the financial model include,
- Demand for the goods and services that you are going to sell. The growth of the demand
- Competition in the marketing area
- Sales estimate with your price list
- Whether or not your price list fits your target area
- Is there any chance of making the change in your price list during the course of your operation?
- Is there any event particular to the area of your business which necessitates you to modify your annual sales estimate?

- Is inflation or deflation that may alter you business forecast expected to happen during the period of you business forecast?

- Taxation. What is the effective tax rate?
- Method of depreciation

- Ecological treatment of the waste and the used water

- Is there any welfare plans for employees and/or special arrangement necessary to operate in the region?

From the above considerations, you can make Table-2 for your own business plans. 
The second step is to calculate the net present value of the business, which we see on Table-2.
In this financial model I have set the discount rate k as 6.5% annual through the final year (assumed constant for 10 years), the breakdown of which is 3.5% of interest rate (r) plus 3.0% of risk premium (ρ). ‘Discount Factor f’ in the Table-2 is the number to use in exchanging future yen into today’s yen. This process is called discounting. 

ft is the transformation of k that is used to calculate the tth year’s discounted cash flow, the equation of which is written as
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where t is the number of years after start of the bar business. For the third year, f3 is
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[image: image3.emf]Table-2  Financial Model of Emma and Tsuyoshi's Bar Business

tax% =

3.5 41 6.5

Year

Initial

Invest

ment

Sales

Cost of

Goods

Depreci

ation

Rent

Personnel

Expense

Operating

Profit

Interest

Payment

Tax

Income

after Tax

Discount

Factor, f

Present

Value

0 -100

1 63.00 15.75 8.00 2.60 12.60 24.05 2.80 8.71 12.54 0.939 11.8

2 69.30 17.33 8.00 2.60 13.86 27.52 2.80 10.13 14.58 0.882 12.9

3 76.23 19.06 8.00 2.60 15.25 31.33 2.80 11.70 16.83 0.828 13.9

4 83.85 20.96 8.00 2.60 16.77 35.52 2.45 13.56 19.51 0.777 15.2

5 85.53 21.38 8.00 2.60 17.11 36.44 2.10 14.08 20.26 0.730 14.8

6 69.79 17.45 8.00 2.60 13.96 27.79 1.75 10.67 15.36 0.685 10.5

7 71.19 17.80 8.00 2.60 14.24 28.55 1.40 11.13 16.02 0.644 10.3

8 72.61 18.15 8.00 2.60 14.52 29.34 1.05 11.60 16.69 0.604 10.1

9 74.06 18.52 8.00 2.60 14.81 30.14 0.70 12.07 17.37 0.567 9.9

10 75.55 18.89 8.00 2.60 15.11 30.95 0.35 12.55 18.05 0.533 9.6

sum =

118.9

741.12 80.0 26.00 18.20 167.2

NPV = 18.9

25%

Ratio of Cost of Goods to Sales =Ratio of Personnel Cost to Sales =

20%

discount rate % =

interest% =

(in million yen)

case-1


If you sum-up the rightest row in Table-2 from the top to the bottom (from the first year to the tenth year), you get 118.9 million yen. This is the present value of the bar business of Emma and Tsuyoshi. After subtracting all cost and considering the risk and its opportunity cost, still, this bar business give Emma and Tsuyoshi 18.9 million yen (= 118.9 - 100). Besides, there is the residual value (salvage value) of the business after 10 years of operation, which is set to be zero in Table-2.

Emma and Tsuyoshi carefully examine all the assumptions and the feasibility again and if they find no mistakes, then they decide to go on the plan.
 This decision making if the last step they take before the actual investment.
The financial decision making process in the above manner is called the capital budgeting. When a company decide to start a new line of business, or introduction of new equipment into their factory, or making new employment, the financer of the company does this type of due consideration.

In today’s finance, project financing holds an important position and the capital budgeting using the financial modeling is among the core practices conducted by investing companies. 
◆  Income Statement, Statement of Financial Position, and Statement of Cash Flows 
What we want to see next is the financial numbers of the actually existing large corporations. To do so I present you an example of three most commonly used financial statements prepared by Japanese automobile manufacturers. What they do is basically the same as in the bar business, but in a very different scale.
Income Statement 

Income Statement is sometimes referred to as P&L for short. It is the fundamental information source to check the profitability of any business enterprise.
    Table-3

[image: image4.emf]Income Statement of Three Japanese Automobile Manufacturers

Nissan Toyota Honda Nissan Toyota Honda

Sales

9,428.3 21,036.9 9,908.0

100.0 100.0 100.0

Cost of Goods Sold

Gross Profit on Sales

Selling and General

Administrative Expense

Operating Profit

871.8 1,878.3 868.9

9.2 8.9 8.8

Non-Operating Profit and

Ordinary Profit

845.9

9.0

Extraordinary Gain or Loss

Income before Tax

2,087.4 814.6

9.9 8.2

Tax

Income after Tax

518.1 1,372.2 597.0

5.5 6.5 6.0

Per Share Numbers

EPS (in yen)

126.9 421.8 324.3

Dividend Per Share (in yen)

29.0 90.0 50.0

Payout Ratio (in %)

22.9 21.3 15.4

Profit & Loss in %

(Sales=100)

Profit & Loss in billion yen

  Fiscal Mar/2006 year-end


Statement of Financial Position

Statement of Financial Position is often called Balance Sheet, or BS for short and it is the second source of financial information to be used for investment. A corporation is a going-concern. After many years of continuous operations, some of the profits are distributed to shareholders and some are reserved within the corporation to form its equity base.
Table-4 Three Companies’ Balance Sheet (actual figures)
[image: image5.emf]BALANCE SHEET (Statement of Financial Position) of Three Japanese Automobile Manufacturers

Mar-05 Assets Liabilities Assets Liabilities Assets Liabilities

7,126,072 14,785,132 6,027,676

3,792,247 8,547,672 2,863,919

9,848,523 24,335,011 9,316,970

Minority Interest Minority Interest

256,701 504,929

Equity Equity Equity

2,465,750 9,044,950 3,289,294

Mar-06 Assets Liabilities Assets Liabilities Assets Liabilities

8,107,550 17,581,566 6,445,931

4,687,661 10,397,397 3,230,202

11,481,426 28,731,595 10,571,681

Minority Interest Minority Interest

285,893 589,580

Equity Equity Equity

3,087,983 10,560,449 4,125,750

Equity Increase 622,233 Equity Increase 1,515,499 Equity Increase 836,456

Income after Tax

518,100

Income after Tax

1,372,200

Income after Tax

597,000

Balance Sheet in billion yen Balance Sheet in billion yen

Balance Sheet in billion yen Balance Sheet in billion yen

Nissan Toyota

Fiscal

year-

Balance Sheet in billion yen

(interest bearing

debt)

(interest bearing

debt)

(interest bearing

debt)

(interest bearing

debt)

(interest bearing

debt)

Balance Sheet in billion yen

Honda

Nissan Toyota Honda

(interest bearing

debt)


Table-5 Three Companies’ Balance Sheet (in percentage)

[image: image6.emf]Mar-06 Nissan Mar-05

Assets Liabilities Assets Liabilities

70.6 72.4

(interest bearing

100.0

40.8

100.0

38.5

Minority Interest Minority Interest

2.5 2.6

Equity Equity

26.9 25.0

Mar-06 Toyota Mar-05

Assets Liabilities Assets Liabilities

61.2 60.8

(interest bearing

100.0

36.2

100.0

35.1

Minority Interest Minority Interest

2.1 2.1

Equity Equity

36.8 37.2

Mar-06 Honda Mar-05

Assets Liabilities Assets Liabilities

61.0 64.7

(interest bearing

100.0

30.6

100.0

30.7

Equity Equity

39.0 35.3

Banance Sheet in % (assets=100)

(interest bearing

debt)

(interest bearing

debt)

(interest bearing

debt)

Banance Sheet in % (assets=100)

Banance Sheet in % (assets=100)

Banance Sheet in % (assets=100)

Nissan

Toyota

Honda

Banance Sheet in % (assets=100)

Banance Sheet in % (assets=100)


Statement of Cash Flows
Statement of Cash　Flows　is an important data source for investment decision making. The cash flows are classified in to three categories as in the below list. By doing the daily operation, cash flow is created 1) operationally, 2) through investment activities and 3) financially. If operational CF is positive, it is a sign of sound management. If CF from investment is negative, it means the company is making investment such as making new factory or financing subsidiary/affiliate firms. Finally, if CF from financing is positive, it means the company is gathering money either by debt financing or by issuing equity.
[image: image7.emf]Statement of Cash Flows

1. Cash Flows from Operations

Income after Tax

Adjustment items

Depreciation

Fixed Asset

Loss from Property sales

Account Receivable Incre

Inventory Increase

Account Payable Increase

Provision for Crediting

2. Cash Flows from Investments

Property Sales

Fixed Asset Purchase

Loan to Affiliates

3. Cash Flows from Financing

Borrowing

Discounting Account Receivables

Factoring

Sales of Account Receivables

Issuing quity

  Cash Equivalent Increase

  Balance of Cash Equivalent


In the Japanese market, it has been mandatory since March 2000 for the listed corporations to disclose the Statement of Cash Flows. Here are sample cash flow tables of three automobile companies for three consecutive years.
[image: image8.emf]Mar-06 Mar-05 Mar-04

757,869 369,415 797,417

-1,112,755 -865,035 -756,126

457,919 521,046 -113,740

404,212 289,784 194,164

Mar-06 Mar-05 Mar-04

2,515,480 2,370,940 2,283,023

-3,375,500 -3,061,196 -2,312,784

876,911 419,384 242,223

1,569,387 1,483,753 1,729,776

Mar-06 Mar-05 Mar-04

512,502 746,624 712,942

-608,646 -807,853 -967,435

24,006 97,495 459,572

747,327 773,538 724,421

Nissan

7201

Cash Flows from Operations

Cash Flows from Investments

Cash Flows from Financing

Balance of Cash Equivalent

Statement of Cash Flows

Statement of Cash Flows

Cash Flows from Investments

Cash Flows from Financing



7203

Cash Flows from Operations

Statement of Cash Flows

7267

Honda

Balance of Cash Equivalent

Toyota

Cash Flows from Operations

Cash Flows from Investments

Cash Flows from Financing

Balance of Cash Equivalent


◆  Making CF Matrix　from Statement of Cash　Flows
Table-4 Classification of Tokyo Stock Exchange (TSE) listed Companies
[image: image9.emf]Classification CF op > 0 CF op <= 0

CF inv <= 0 CF fin > 0 P1 Q1

CF inv <= 0 CF fin <= 0 P2 Q2

CF inv > 0 CF fin > 0 P3 Q3

CF inv > 0 CF fin <= 0 P4 Q4

Number of TSE Listed cos CF op > 0 CF op <= 0

CF inv <= 0 CF fin > 0 235 74

CF inv <= 0 CF fin <= 0 763 35

CF inv > 0 CF fin > 0 10 28

CF inv > 0 CF fin <= 0 116 44


A matrix based on three types of cash flows enables investors to classify 1305 listed companies of TSE into 8 groups, each of which can be the sub-universe for portfolio construction purpose.

Let’s take up the group whose CF from operation is positive, CF from investment is negative, and CF from financing is negative. 763 companies fall into this category. What is the significance of this group?

Report-1 (April/16/2007)

in ADACHI’s Investment Class

Name:                      

Nationality:                   

Student Code:                

The Name of your firm is...                   

	


What kind of business is it?             

	


You have estimated your year-1 sales as;

	Per day...

Per month...

Per year...




Your year-10 sales will be;

	euro          


What other parameters have you assumed? 

	1 Initial investment is.......    euro            

2 You will borrow....         euro           from               
3 The cost of your business as per cent euro is...  euro           

4 The cost of your personnel help is...  euro           per year

5 Your interset rate is.....    euro          
6 Your effective tax rate is...  50% out of your Income before tax

7 Your discount rate is....    euro          



Net present value of your business is calculated as;

	Present Value of business euro         - Initial investment euro        

= euro            


Any comment on this report?

	








� The discount rate which makes the net present value of this bar business zero is 10.224% annum, which is the IRR (Internal Rate of Return) of the project. As the hurdle rate set by the group of people (Emma, Tsuyoshi, their parents, and bankers in charge of them) is 6.5%, this bar business is estimated to operate well above the hurdle. They will also conclude that Emma and Tsuyoshi should go on with their plan.
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