




Figure 1 Development of a tactical or operational model  from  a strategic model us- 
ing a n  incorrect approach 
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classification. Thus, strategic models tend to  have line items 
reflecting a few coarse  partitions while the more  detailed line 
items of tactical  and  operational models select finer partitions. 

The forecasting  techniques  often used in strategic models are 
DELPHI techniques,  econometric  models, visionary forecasts 
and so forth.  Tactical models tend to  use regression  analysis, 
input/output models, market  research,  and intuition while opera- 
tional models generally use moving average,  exponential  smooth- 
ing, and lower-level estimates. 

In general,  the relationships between  variables of a type of mod- 
el cannot  be  transferred to  another  type, although line items may 
be identical. For example, an operational or tactical model can- 
not be  correctly  derived  from  a  strategic  12-year model by 
changing the years to months and scaling down the inputs. Only 
in the most  elementary models is this  true. To illustrate,  assume 
there  exists  a  strategic model based on a  balance  sheet  and the 
income  and  expense  statement.  Also,  assume  that  accounts re- 
ceivable are 16 percent of sales ( 16 + percent  equates to 60 days 
accounts  receivable  turnover- 60 days being approximately 1/6 
of a year).  The implicit assumption is that 60 times the average 
daily sales is an  adequate  approximation  for  the  balance-sheet 
line item,  accounts  receivable,  at fiscal year  end. 

The incorrect  approach, namely using a  strategic model as  a 
tactical or operational model, relabels  the  years  to  months, real- 
izes that 60 days  equates to 200 percent,  and  scales  down  the 
model inputs. This is shown in Figure 1. But, if the sales  inputs 
are  at all seasonal,  the model has  a  poor  approximation  for  ac- 
counts receivable. A better  approximation of accounts  receiv- 
able in tactical or operational models would be  the  sum of the 
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Figure 3 Example of a supporting subschedule 
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Input  data  can  be generally categorized as  actual,  judgmental, or 
transferred. Actual  data are historical,  factual, non-negotiable 
information as  opposed  to judgmental  data, which are negotia- 
ble numbers,  assumptions,  and  estimates. In many instances, the 
amount of judgmental  data as a  percentage of total data in- 
creases  as  the planning horizon increases;  that  is,  more  judg- 
mental data  are used in a strategic model than in an  operational 
model. The third category of input data, transferred data, are 
summarized data generated by a  supporting  subschedule  and 
forwarded to a given portion of a line item. 

Relationships  between line items  and  between planning periods 
within a line item can  be  described by two  categories of equa- 
tions. Exact  equations essentially are derived from self-evident 
relationships.  Examples are: 
SALARY = RATE X TIME 

PROFIT = REVENUE - EXPENSES 

1973 OLD BALANCE = 1972 NEW BALANCE 

INCOME AFTER  TAXES = GROSS INCOME - FEDERAL INCOME 
TAX 

Judgmental  equations, at first, are based on intuition or  coarse 
approximation. The following are examples: 
PROFIT = .03 X REVENUE 

ACCOUNTS RECEIVABLE = .08 x NET SALES 

INVENTORY = .16 X COST  OF  SALES 

1973 SALES = 1.08 X 1972 SALES 
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Figure 6 Input documentation 

EXAMPLE COMPANY (FISCAL  PLANNING  MODEL) 

STATEMENT OF FINANCIAL  POSITION  INPUT  ASSUMPTIONS 

CODE DESCRIPTION 
""" _""_ """" """" 

TERM PRIOR 1971  1972  1973  1974  1975  1976  1917  1978 

COL.1-7 18-24  25-31  32-38  39-45  46-52  53-59 60-66 67-73 74-80 

ASSETS 
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OlODOl8 PROPERTY.PLANT,ETC.  EXTENO CGR 9509.  9845.  10887. 
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. . . ~ ~ ~  
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C. VARIANCE I S  A  PERCENT OF 1NVESTMENTS.AOOEO ON 
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4. ACCOUNTS  PAYABLE  ARE  THE SUM OF 

C. TURNOVERlDAYS/3601  OF COST  OF SALES 
8. PERCENT  COST  OF  SALES 

NOTE: S I N C E   T H I S  I S  A SUM ONE AN0  ONLY ONE OF  THE ABOVE 
5 .  ACCRUEO EXPENSES = 3 PERCENT OF TOTAL  EXPENSE .. .~ ~~~ ~ 

6. ACCRUEO TAXES = 1.311 OF(FE0ERAL  TAX + TAXES1 
7. REQUIREO  DEBT = TOTAL  ASSETS  -SHAREHOLDERS  EQUITY - 
9. LONG TERM DEBT = .20 REQUIRED  DEBT 
0. NOTES  PAYABLE -80  REQUIRED  DEBT 

2938. 3302. . 5.00 5.00 

3685.  4015. 

5.00 5.00 5.00 5-00 

L I N E S  SHOULD  BE  USEO FOR EACH YEAR. 

L I N E S  SHOULD BE USEO  FDR  EACH YEAR. 

L I N E S  SHOULD  BE  USED FOR EACH YEAR. 

ACCOUNTS  PAYABLE 

PLANNING SYSTEMS GENERATOR I 1  02/09/73 

As models are  further  developed,  the numerical values of the 
factors in this  category of equation  can  be improved by  ad- 
vanced analytical  techniques  such as time-series analysis  (for 
example,  exponential  smoothing), or statistical  regression (for 
example, multiple linear  regression) .2-5 

Printed  outputs showing data of line items by planning period projections 
over  the planning horizon  are  termed projections. An  example of 
a projection of a financial position is shown in Figure 4. Incor- 
porated in these numerical views of the  future  can  be manageri- 
al ratios, depicted in Figure 5 .  These  are optional  outputs  such 
as growth  rates of line items, line items as a percentage of a  to- 
tal, financial ratios  (such as working capital,  return  on sales), 
and  internal  ratios  (such  as  gross margin on a particular  product 
line). 

documer Documentation  consists of all input data, relationships,  and I 

projections  and  also  includes  verbal  descriptions  such as com- 
ments,  goals,  tasks of planners, organizational structure,  and 
departmental  functions.  Illustrated in Figure 6 is example  input 

Itation 
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documentation.  Documentation  can  be fixed or variable. Fixed 
documentation, usually stored  and maintained on auxiliary stor- 
age, is that  portion of the financial model which is unlikely to 
change  during simulation runs. Variable  documentation is that 
portion of the model likely to change during simulation. 

Actual data is jixed  documentation. However,  some of these 
data values will be output  and used as a reference  point with 
each simulation run. For example,  one may have  1950-  1972 
sales  revenues  and  use it  in forecasts,  but  each  computer simula- 
tion output may include only 197 1  and 1972 sales  revenues 
alone with 1973 - 1979 projections.  Judgmental data frequently 
changes;  therefore,  that data  are generally printed during each 
simulation run  to  supplement the audit trail of input data as- 
sumptions. 

Actual  equations are usually intuitively obvious. If not,  they 
should be included with the fixed documentation. All judgmental 
equations  that are variable documentation should be  available in 
a readable  form  for  the financial analyst,  since a program listing 
is usually not  adequate  documentation of the  judgmental  equa- 
tions. As judgmental  equations are modified  by the  user and 
programmer, these can  be reflected in the variable documenta- 
tion. 

base case When a financial model is first programmed,  the initial judgmen- 
tal  data  and  judgmental  equations may  yield unacceptable or 
unrealistic  projections. The  data and  equations are then modified 
and negotiated to hone in on a base  case. Base  case is a  user- 
accepted  set of input data, relationships,  projections,  and  docu- 
mentation  that  provides the agreed-upon or expected  direction 
of the  enterprise.  After  a  base  case is accepted,  “what  if”  ques- 
tions are compared with the  base  case. It is at  this point that  the 
financial model is available to simulate  actions of the  company. 

Construction of financial  models 

Financial models are designed,  programmed,  redesigned,  repro- 
grammed,  expanded,  enhanced,  and  eventually  discarded.  New, 
replacement models repeat  the  same  cycle. The basis for this 
process  derives from the  fact  that  the goals of a company,  the 
organizational structure,  the individual personnel  involved,  and 
the  accounting  structures are dynamic. As changes  occur,  exist- 
ing models are modified or new ones  are developed. Thus a con- 
sideration in selecting a program or programming language for 
constructing financial models is the minimization of program- 
ming expense.  A  more  extensive  presentation of some of the 
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Figure 7 Top-down view of an income statement 
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programming tools  and  techniques available to  the  business 
planner follows in this issue.6 Also included in this  issue is a dis- 
cussion of a planning-data system implemented using a planning 
systems generator.’ 

Programming development of strategic  and  tactical financial 
models is generally from the top-down (in  contrast  to financial 
planning which can be top-down,  bottom-up, or a  combination). 
An  adaptation of this approach  for small systems is presented 
elsewhere in this issue.’ This semi-structured  approach usually 
begins with a gross-level model of the  basic financial report of 
the company  and,  eventually in the  downward  development, 
results in the  creation of operational models. Decision lines are 
identified and  other line items are estimated or obtained. Rela- 
tionships are then defined as a combination of percentages of 
other  items, fixed amounts,  and  calculated  data. As an  example, 
assume the top-down view of an income statement  shown in 
Figure 7. Sales are given; other income,  cost of sales,  and gen- 
eral  and  administrative are expressed as a percent of sales;  and 
taxes are a given percent of 

sales - cost of sales + other  income - general and  administrative 

This basic example is a financial model and, although it may not 
be very useful as  is, it does  encompass  the  entire  company,  can 
be developed quickly, is understandable,  has  the ability to 
evolve,  and is useful (although its  use is restricted  to  such 
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Figure 9 Downward development in cost of sales and taxes 
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questions as  those  concerning  growth or decline of sales,  growth 
or decline of cost of sales,  and effects of tax  options). 

Supporting  subschedules  can now be developed  downward in 
areas of concern to company management. Figure 8 illustrates 
this  downward  development in the  sales  area. At this  point, the 
model can  assist in answering  questions regarding pricing, sales 
volume, profits, and  product  introduction or elimination. 

The model is developed  further in the  areas of cost of sales and 
taxes  as  depicted in Figure 9. The model  can now address  ques- 
tions pertaining to allocation of resources, bulk purchasing,  and 
profits. 

Further downward  development  and  the addition of enhance- 
ments can result in a model as shown in Figure 10. At this  stage 
of development, more sophisticated  techniques  such as mathe- 
matical programming and  discrete  or continuous simulation may 
be employed to  assist in functional planning. For example,  linear 
programming can  be used for material acquisition,  transporta- 
tion,  processing,  and  distribution;  and  discrete simulation can 
assist in the  sequencing of the  processing  function. 

As model development  progresses  downward,  organizational 
boundaries are  crossed  and  various  functional units begin to 
develop  their own financial models for planning purposes. As a 
result,  what was a line item for  the financial model of one  func- 
tional unit can  become a decision line or  an expanded financial 
model for  another  functional unit. Also,  other  aspects of the 
company  can now be considered  such as cash flow management, 
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Figure 10 Resulting collection of financial  models 
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stockholder  relations,  and multi-national operations in addition 
to  strategic,  tactical,  and  operational  considerations. 

Thus  the top-down  approach  starts with a basic model and  de- 
velops it downward into a highly complex model whose  outputs 
are  supporting  subschedules which supply data  to  the higher- 
level models. This  entire  process may require  several  man-years 
of effort. However,  because of the modular development,  the 
models are usable throughout  the  entire  development  phase. The 
resulting system is a  collection of multiple financial models that 
vary in planning horizon and  functional  requirements on cornpa- 
ny organizational levels. 

The construction of financial models using the  bottom-up  ap- 
proach begins with the programming of detailed, lower-level 
items  and then consolidates upward to  produce a financial state- 
ment. Ordinarily a  data  base providing detail is assumed. Be- 
cause  this  development is not  modular, programming effort 
tends to be substantial  and  thus this method is not generally rec- 
ommended for  the  construction  phase. 

Concluding remarks 

Financial models can be used to  project  accounting  statements 
and other complex financial statements.  These models provide 
the  business  planner with the ability to view many future  alter- 
native  plans,  to  ask "what if"  questions,  and  to monitor plans in 
progress. The introductory  concepts  and methodology presented 
in this  paper  can  assist him  in the initial design and implementa- 
tion of financial models in the  future. 

NO. 2 * 1973 CONCEPTS OF FINANCIAL MODELS 





where, in addition to the previously defined  variables: 

Z i  = inventory 

Pi = payables 

Ci = cost of goods sold 

di = inventory  turnover days I 

The indexing described earlier  pertains to these equations and 
it is also assumed that: 

are  all given or previously calculated. In most cases, d,’ and d: 
would be constants over twelve periods. 
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