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Abstract: This paper employs the newly conceived accounting-and-finance engineering system
(AFES) described in a previous paper (Magni 2023, “The Split-Screen Approach for Project Appraisal
(Part I: The Theory)”), addressed to the analysis of capital asset investments. In this second part,
we show how to implement this theoretical framework onto a spreadsheet software. We guide the
analyst step by step, cell by cell, to the creation of the Split-Screen Matrices describing the project
film. Because the AFES is based on two arithmetic relations (law of motion and law of conservation),
we can use a minimal approach to modeling, with a frugal use of the most common spreadsheet
functions (essentially INDEX and MATCH) and no use of the traditional financial functions, yet
fulfilling the requisite of clearness, transparency, consistency, and ease of use. Starting from the
informal description of the project, we build the model by breaking it down to 7 modules. The
spreadsheet model is available online (see link provided in the paper).

Keywords: capital budgeting; engineering economics; project; accounting-and-finance engineering
system; spreadsheet modeling; financial model

Introduction

This paper is the second, applicative part of a work addressed to illustrate the
accounting-and-finance engineering system (AFES) for project appraisal, developed in
Magni (2023). The latter describes the theory underlying the AFES for project appraisal.'
The AFES is grounded on two principles. First, the Balance Sheet (BS), Income Statement
(IS), and Cash Flow Statement (CFS) show, respectively, the capital invested, the income
generated, and the cash flow extracted, which are dynamically interconnected by the law
of motion C; = C;_1 + I; — F;; where C, I, and F denote, capital, income, and cash flow,
respectively. Second, the BS, IS, and CFS satisfy a law of conservation, according to which
the capital in one period must be equal to the financial obligations of the firm towards
some capital providers (equityholders and debtholders); the income generated by the
investments is equal to the income accrued to the capital providers; the cash flow extracted
from (or injected into) some assets is equal to the cash flow distributed to (or raised from)
the capital providers. Blending these two laws, the BS, IS, and CFS may be graphically
interlinked by a Split-Screen Matrix (SSM) as in Table 1.
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Table 1. The Split-Screen Matrix (SSM).

+ BALANCE SHEET;

+ BALANCE SHEET;_4 + INCOME STATEMENT; + CASH FLOW STATEMENT;

+ Net Operating Assets,

+ Net Operating Assets, ;  + Operating income; — Cash flow from operations,

+ Liquid Assets,
+ Debtt

+ Liquid Assets,_; + Interest income;

+ Debtt,]

— Cash flow from liquid assets,

+ Interest expense, — Cash flow to debt;

+ Equity,

+ Equity,_, + Net income; — Cash flow to equity,

where the red (horizontal and vertical) bars represent equality (see Magni 2023). This
tabular format enables reading the three financial statements jointly, both horizontally
and vertically. Reading it horizontally (dynamic dimension), each component of the BS
as of time t is obtained from the same component of the BS as of time ¢t — 1 by adding
the corresponding component of the IS and subtracting the corresponding component
of the CFS (e.g., net operating assets at time ¢ are equal to net operating asset at time
t — 1 plus the operating income less the cash flow from operations). Reading it vertically
(static dimension), the investment components equate the financing components for each
financial statement: assets equate financings (BS), income from investments equates income
to capital providers (IS), cash flow from investments equates cash flow to capital providers
(CFS) (e.g., the sum of operating income and interest income is equal to the interest expense
and the net income). The tabular format may be enriched by decomposing each one of the
four areas in its constituent assets. For example, breaking down the net operating assets,
the SSM is expanded as in Table 2.

Table 2. The Full-Scale Split-Screen Matrix.

+ BALANCE SHEET;

+ BALANCE SHEET;_4 + INCOME STATEMENT; + CASH FLOW STATEMENT;

+ Accounts receivable;

+ Accounts receivable; 1  + Sales; — Cash receipts from customers;

+ Inventory,

+ Inventory, ; + Alnventory, -0

— Accounts payable, — Accounts payable, ; — Cost of purchases, + Payments to suppliers,

— Salaries and wages, — Salaries and wages, _; — Labor cost; + Payments to employees,

+ Net fixed assets; + Net fixed assets;_1 — Depreciation, + Net asset disposals,

— Taxes payable, — Taxes payable,_, — Taxes; + Payments for income taxes;
+ Liquid Assets, +Liquid Assets,_; + Interest income; — Cash flow from liquid assets,
+ Debt; + Debt;_1 + Interest expense, — Cash flow to debt;

+ Equity, + Equity,_, + Net income; — Cash flow to equity,

The first six rows represent the net operating assets (i.e., operating assets less operating
liabilities). Given an n-year project project, there exists a sequence of n such SSMs, which
give rise to a strip of SSMs. This strip must be built by the modelers on the basis of the
assumptions on the input parameters.

As shown in Part I, this very framework may be used for financial evaluation as well.
To this end, one builds the strip of SSMs related to the benchmark portfolio. Opposing
the two strips (the project’s and benchmark portfolio’s), the relevant financial metrics
are directly computed: economic residual income, net present value, and project’s rate
of return.

This approach is highly innovative and, while consistent with the traditional capital
budgeting theory described in the traditional finance and engineering texts (e.g., Hartman
2007; Newnan et al. 2009; Brealey et al. 2011; Ross et al. 2019; Berk and DeMarzo 2019; Park
2019), it integrates the static and dynamic dimension of a project overturning the traditional
models from three main points of view:

e the creation of isolated pro forma financial statements derived from the model’s
assumptions is replaced by the so-called Split-Screen Matrix (SSM) and split-screen
film (displayed in different formats);

e the new notion of cash flow from (or to) liquid assets is employed (in addition to the
classical operating cash flow, cash flow to debt, and cash flow to equity);
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the role of the payout and financing decisions is made explicit;

the project’s economic profitability, usually based on cash flows and measured by

net present value and internal rate of return, is replaced by a set of new, reciprocally

consistent measures, which provide deeper information about the project’s economic
profitability; and
e the model is designed to act as a diagnostic tool for spotting internal inconsistencies.

These features make the AFES radically different from the approaches to project
appraisal currently available in applied corporate finance or engineering economics. For
this reason, the new approach requires that the association among accounting and financial
magnitudes are remodeled; in other words, the AFES asks for a different-from-usual
spreadsheet modeling. This paper aims at filling this gap. We provide a complete translation
of the theory into spreadsheet modeling for practical applications and offer a detailed step-
by-step guide to the AFES construction in spreadsheets, aiming at helping practitioners to
employ it in real-life applications. Using a mockup project and following Part I’s concepts,
notions, formalizations, and algebraic relationships, we build the whole spreadsheet model
for the project, starting from the verbal description of it and explaining it in full, cell by cell.?

Several organizations propose guidelines in financial modeling with spreadsheets
(especially with Microsoft Excel). Two of the most popular guidelines are the FAST Standard
(FAST Standard Organization 2022), a set of rules on the building spreadsheet-based
financial models, developed by a non-profit organization, and SSRB Best Practice Spreadsheet
Modeling Standards (Spreadsheet Standards Review Board 2016). These standards contain
some similar principles and rules, which we have implemented in the methodology used
in our workbook (described in this paper); in particular, we use separate worksheets for
inputs, calculations, and outputs, avoid circular references and use concise and simple
formula. The result is a spreadsheet model that fulfils the requisite for clear and concise
communication and transparency. Indeed, using the rigorous-yet-simple structure of the
AFES and implementing the worksheet according to the best practices, we establish a
“spreadsheet engineering” discipline that, put it in Thorne’s (2009) words, mitigates the
problem of spreadsheet errors. Several criteria for spreadsheet accuracy are also applied
(some suggestions are, for example, in Powell et al. 2008) and, more specifically, the AFES
articulation is based on the law of motion and law of conservation, which enables the
analyst to spot modeling errors (e.g., if numbers in rows and columns do not match
according to the law of motion and law of conservation, there is some inconsistencies in
the calculation). This zeroes out possible internal inconsistencies.

Traditional financial modeling is based on a vast number of functions (see Avon 2021,
Ch. 11 for a list of the most used ones; see also Benninga 2014, Benninga and Mofkadi
2018). Owing to the AFES design, we propose a more frugal and user-friendly model, based
as it is on very few spreadsheet functions, which are most common tools for modelers.
Specifically, we use only four functions: the numeric function SUM( ... ), the reference
functions INDEX( . .. ) and MATCH( ... ), and the logical function IF( ... ); these functions
are available in most spreadsheets (with small syntactic differences). We will also use the
text string operator & (and, last but not least, the analyst will not need any of the usual
financial functions).

We accompany this paper with its associated Microsoft Excel file, which is avail-
able at the following link: https://morespace.economia.unimore.it/carloalbertomagni/
spreadsheet-modeling (accessed 18 February 2023). The spreadsheet file, according to
best practices described in handbooks (e.g., Swan 2016) and in standard guidelines, has
a structure based on separated sheets for inputs and assumptions (inputs), calculations
(working sheets), and presentation of the results (outputs).

The analyst must be equipped with a spreadsheet software such as Microsoft Excel,
Apple Numbers, Google Sheets, LibreOffice, OpenOffice Calc, or equivalents (tools that
any financial analyst knows and daily employs in its work).

To present the model, we assume the role of a financial analyst who oversees the
economic analysis of a given capital asset investment. We follow the entire process of the
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analyst, starting from the collection of the pieces of information from the various experts
(CFO, CEO, CTO, etc.).

The analyst makes explicit all the assumptions obtained from interviews to the firm’s
experts (CEO, CFO, CTO, marketing experts, etc.). For illustrative purposes, we model
the project in Box 1, which has been inspired by an example presented in Magni (2020,
Example 4.1).

Box 1. Description of CAD Inc. project.

CAD Inc. project

CAD Inc. faces the opportunity of undertaking a five-year project consisting in the production of a manufactured good. The initial
investment in fixed assets is equal to USD 20,000, to be fully paid in year 0. The investment in fixed assets is depreciated with
straight-line depreciation.
The sales projection for the first period (year 1) is 6,000 units of product and the sales growth is equal to 10% yearly. The sale price of
each unit of the product is USD 10 for each year.
The unit manufacturing costs incurred are

- material used for production: USD 2.5,

- direct and indirect labor: USD 4.
The production department requires that materials inventory at the end of each period should be 25% of the consumption estimated
for the next period.
Selling, General & Administrative Expenses (SGA) are composed of

- purchases of non-manufacturing materials, estimated at 15% of sales
- incremental salaries for non-manufacturing activities, estimated at USD 6,000 each year.

Finished goods inventory will be zero (i.e., production will equal sales).
The average number of days to fully collect the payment after a sale is 90. All the purchases of materials (both manufacturing and
non-manufacturing) will be cashed out in the year after the one in which they are incurred (except for the last period, when they will
be cashed out in that year); salaries and wages will be paid monthly.
The tax rate is T = 30% and taxes are paid within the year in which they are incurred.
The capital expenditure of USD 20,000 in ¢ = 0 is sustained by
(i) an equity injection of USD 6,000,
(ii) aloan of USD 10,000 at an interest rate of i¥ = 2.00%; the loan is reimbursed with 4 principal repayments of equal amount,
(iii) a withdrawal from liquid assets for the residual amount of USD 4,000.

The interest rate i’ on liquid asset is forecasted to be 3.80%.
CAD Inc. will pay out & = 20% of the net income to its shareholders in each period from 1 to 4.

The required returns on operating assets, on liquid assets, and on debt are respectively:
r° = 15.00% (pre-tax WACC),

rl =1.00%,

r 3.00%.

We describe the development of the project model step by step, the creation of the
benchmark obtained from the market input data, and the fabrication of the (absolute and
relative) measures of economic profitability, which will lead to an accept or reject decision.

The model is divided into seven modules (see Figure 1 and Table 3):

Module 1: Extracting the data of the project

Module 2: Building the project split-screen strip

Module 3: Building the strips of other matrix representations
Module 4: Building the benchmark split-screen strip

Module 5: Performing the single-period analysis

Module 6: Reshaping the project split-screen strip

Module 7: Assessing value creation and financial efficiency

Starting from the verbal description of the project presented above (see also “Description”

worksheet), Module 1 translates it into formal inputs and assumptions (“Assumptions”
worksheet) and carries out the preliminary calculations (“PreCalc” worksheet) that are
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necessary for Module 2 (“SplitScreenStrip” worksheet). The latter shows how to build the
full-scale project film (split-screen strip). It first carves out the accounting magnitudes for
period 0. The formulas for filling the cells in period 0 are in turn divided into: (i) cells whose
values are provided by the preliminary calculations, (ii) cells whose values are calculated via
the law of motion, (iii) cells whose values are calculated with suitable accounting formulas,
and (iv) cells whose values are calculated with the law of conservation. Cells of periods 1
through n are obtained by simply dragging the fill handle right. Module 3 starts from the
full-scale strip and, in a top-down approach, builds other lower-scale Matrix representations
which show different pieces of information and different classification of costs and cash
flows, up to the germ strip, which condenses the capital invested in the project, C;; the
project’s return, I;; and the project’s cash flow, F;. Module 4 creates the benchmark split-
screen strip (“SplitScreenStrip” worksheet), which is necessary for valuation and decision-
making. In Module 5, we build a menu of SSMs for every period (“SinglePeriod” worksheet)
which favors a period analysis. Module 6 shows how to pass from the split-screen film to the
project Transposed Matrix and benchmark Transposed Matrix (“TransMatrix” worksheet).
In the same module, we show how to pass from the project split-screen film to the standard
pro forma financial statements (“ConventionalFinStat” worksheet). The object of Module
7 is to measure value creation (“ValueCreation” worksheet); in it, we derive the set of
absolute measures (quantifying the economic value created by the project) and relative
measures (quantifying the financial efficiency of the project) that are described in Magni
(2023). Some conclusions follow, and a legend of symbols and abbreviations used in this
paper is located at the end of the paper, for the benefit of the reader.

Module 1:
Extracting the data of the project

1.1 Formalizing the assumptions from the project

1.2 Making preliminary calculations

description
sheet “Assumptions” sheet “PreCalc”
Module 2:

Building the project split-screen strip

2.1 Structuring the split-screen
strip

2.2 Filling the cells for period 0 2.3 Filling the cells for periods

1 through n

sheet “SplitScreenStrip™

e —

Module 3:
Building the strips of other matnx representations

sheet “SplitScreenStrip*

Module 4:
Building the benchmark split-screen strip

sheet “SplitScreenStrip™

Module 5:
Performing the single-period analysis

sheet “SinglePeriod™

Module 6:
Reshaping the project split-screen strip

6.1 Transposed Matrix 6.2 Conventional BS, IS and CF statements

sheet “TransMatrix® sheet “ConventionalF inStat®
Module 7:

Assessing value creation and financial efficiency

sheet “ValueCreation™

Figure 1. Structure of the paper and of the spreadsheet file.
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Table 3. Structure of the paper and of the spreadsheet file.

Module  Worksheet Section Number Section Title

Assumptions . .

1 PrelCalc 1 Extracting the data of the project

2 SplitScreenStrip 2 Building the project split-screen strip

3 SplitScreenStrip 3 Building the strips of other matrix representations

4 SplitScreenStrip 4 Building the benchmark split-screen strip

5 SinglePeriod 5 Performing the single-period analysis
TransMatrix . . . .

6 ConventionalFinStat 6 Reshaping the project split-screen strip

7 Value Creation 7 Assessing value creation and financial efficiency

1. Module 1: Extracting the Data of the Project
1.1. Formalizing the Assumptions from the Project Description

In Module 1, the analyst identifies and formalizes the assumptions and, hence, makes
some preliminary calculations, which are necessary for carrying out Module 2. The analyst
retrieves all pieces of information regarding the project by the firm’s CEO, CFO, CTO, and
the marketing experts, and then needs convert them from natural language to figures in
order to use them in a financial model that fully describes the project and the relevant
relationships. More precisely, the analyst must carve out the figures and the relationships
among all the inputs and the resulting accounting and financial magnitudes. As testified
by the description above (and explained in detail in Magni 2023),* all pieces of information
can be classified as capital, income, and cash flow. Furthermore, some of the inputs involve
estimation regarding the project (costs, prices, quantities sold, etc.) or the market (required
returns on assets, on debt, etc.), some other involve embedded decisions (e.g., the payout
policy, the financing policy). The objective of the modeler is to derive, for each magnitude,
the capital component, income component, and cash-flow component. Hence, the modeler
must derive all the formal links among these basic variables for each area, build the project’s
SSM for every period, and, therefore, the corresponding split-screen strip.

As a first step of Module 1, the analyst extracts the input variables of the model and
the corresponding assumptions from the description conveyed in the natural language. We

classify them in project inputs and market inputs:

Project inputs

Assumption 01
Assumption 02
Assumption 03
Assumption 04
Assumption 05
Assumption 06
Assumption 07
Assumption 08

Assumption 09

Assumption 10
Assumption 11
Assumption 12

Assumption 13

Assumption 14
Assumption 15
Assumption 16
Assumption 17
Assumption 18
Assumption 19
Assumption 20
Assumption 21

(verbatim)

a five-year project

investment in fixed assets is equal to USD 20,000, to be fully paid in year 0

the investment in fixed assets is depreciated with straight-line depreciation

the sales projection for the first period (year 1) is 6,000 units of product

the sales growth is equal to 10% yearly

The sale price of each unit of the product is USD 10 for each year

the unit manufacturing costs incurred are—material used for production: USD 2.5

the unit manufacturing costs incurred are—direct and indirect labor: USD 4

the production department requires that materials inventory at the end of each period
should be 25% of the consumption estimated for the next period

purchases of non-manufacturing materials, estimated at 15% of sales

incremental salaries for non-manufacturing activities, estimated at USD 6,000 each year
the average number of days to fully collect the payment after a sale is 90

all the purchases of materials (both manufacturing and non-manufacturing) will be cashed
out in the year after the one in which they are incurred (except for the last period, when
they will be cashed out in that year)

salaries and wages will be paid monthly

the tax rate is T = 30%

taxes are paid within the year in which they are incurred

the capital expenditure in f = 0 is sustained by an equity injection of USD 6,000

The capital expenditure in ¢t = 0 is sustained by a loan of USD 10,000

at an interest rate of i¥ = 2.00%

the loan is reimbursed with 4 principal repayments of equal amount

the interest rate i’ on liquid asset is forecasted to be 3.80%
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CAD Inc. will pay out & = 20% of the net income to its shareholders in each period from 1

Assumption 22 to 4 and in the last period it will distribute the total amount of the equity

Market inputs

Assumption 23 1° =15.00% (pre-tax WACC)
Assumption24 7' =1.00%

Assumption25 ¥ =3.00%

The project inputs are in turn divided into estimation variables (assumptions 1-11,
13-16, and 19) and decision variables (assumptions 12, 17, 18, 20, and 22).

The assumptions reported above provide the pieces of information needed for popu-
lating the SSM.

CODE INSTRUCTIONS: FORMALIZING ASSUMPTIONS

In a spreadsheet program, the analyst creates a workbook and adds a first sheet in it called
“Assumptions”, where he collects the assumptions. The analyst can fill the cells of the
Assumptions table with the figures extracted from the description of the project. Column G
contain the inputs, column H (yellow background) contain the assumptions (Figure 2). In
this sheet, each input value is contained only in one single cell: this means that every time
an input is used in the calculations (“PreCalc” sheet), the formula captures the content of
the input cell. Therefore, the analyst can simulate different scenarios by changing only the
contents of the Assumptions sheet.

2
5|
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

A E F G H |
assumption INPUTS assumptions UoM
01 n Project length 5
02 Fixed Assets NFA; Investment 20,000 3
03 Depreciation straight-line
04 S, Sales projection of the first period 6,000 u
05 Growth rate (%/year) 10% %y
06 Unit Price 10 $/u
07 Manufacturing Costs (COGS) COP™ Unit Cost of Purchases 25 S/u
08 LC™  Unit Cost of Labor 40 $/u
09 Raw Materials Inventory (% of next-period consumption) 25% %
10 NonManufacturing Costs (SGA) Cost of purchases (SGA) (% of Sales) 15% %
1 LC™™  Labor costs (SGA) 6,000 51y
12 Operating cycle DS0 (Days Sales Outstanding) 90 dd
13 DPO (Days Payable Outstanding) 365 dd
14 Pay period Salaries and Wages will be paid monthly
15 T  TaxRate 30% %
16 Taxes are paid yearly
17 Equity financing C5  Capital Payment (period 0) 6,000 5
18 Debt financing €  Loanamount 10,000 5
19 i®  LoanInterest Rate 2.00% %
20 Loan reimbursement periods 4 y
21 Liquid Assets it Interest rate on liquid assets 3.80% %
22 Payout policy o Payout ratio (% Net Income) 20% %
23 Market data °  pretax WACC 15.00% %
24 rl required return on liquid assets 1.00% %
25 re required return on debt 3.00% %

Figure 2. Inputs and Assumptions (“Assumptions” sheet).

1.2. Making Preliminary Calculations

The objective of the analyst is to feed the Full-scale Matrix (Part I, Equation (33), right
matrix) and build the whole strip of SSMs (see Part I, Equation (68)). However, to fill in the
cells of each Matrix, preliminary calculations are needed, which make explicit, period by
period, the figures already implicit in the assumptions.

More precisely, we highlight in yellow the cells in the full-scale matrix whose values
may be obtained from the assumptions via some simple calculations (see Figure 3). We
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describe these calculations in this section. The remaining (not highlighted) cells contain
amounts that will be calculated in Module 2, as we will see, by making use of the law of
motion or the law of conservation or specific accounting formulas.

Full-scale Matrix (compact)

Ce Ce1 I —F,
+AR, | +AR,_; +S; —F
+Inv, +Inv,_, +Alnv, -0
—AP" —AP™,  —COP™ +FE™™

ap.nm

—AP™™ | —APP —COPM™  +F
swp,m

—Swpm™ | —SWP™, —LC™  +F

—Swppm | —swprr o —LCP™ +FSP

+NFA, | +NFA,, —Dep, —EY°
—TP, —TP,_, —T, +FP?
+C} +C, +1I} —F}
+C¢ +C&, +I¢ —F¢
+C¢ +Cf 4 +If —Ff

Figure 3. Full-scale matrix (compact form. See also Part I, Equation (33), right matrix). The yellow
cells contain values that may be obtained from the assumptions via some simple calculations.

FIXED ASSETS. Assumption 02 regarding the NFA provides the following figures:
Period 0 1 2 3 4 5

20,000 0 0 0 0 0

Assumption 03 enables calculating the (straight-line) depreciation:

NFA; 20,000

Dep, = 5 = 4000
Period 0 1 2 3 4 5
—Dep, 0 -4,000 -4,000 -4,000 -4,000 -4,000

SALES. Assumptions 04, 05, and 06 enable the analyst to calculate the sales for each period:

Units sold in t = (1.1) - Units sold in t — 1
S¢ = Units sold in t - unit sale price

Units (produced and) sold in the first year = 6,000.
Annual sales growth = 10%.
Unit sale price = USD 10.

Period 0 1 2 3 4 5
0 6,000 6,600 7,260 7,986 8,785
0 60,000 66,000 72,600 79,860 87,850
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MANUFACTURING COSTS. Assumption 07 enables calculating the material (direct mate-
rial and overhead) used for production:

Material used in # = units sold in t - unit cost

Unit cost = USD 2.5

Period 0 1 2 3 4 5
?mts sold in 0 6,000 6,600 7,260 7,986 8,785
~Material 0 15,000 16,500 18,150 19,965 21,963
used in ¢
Assumption 09 enables calculating the raw materials inventory:
Inv; = (Material used in t + 1)-25%

Period 0 1 2 3 4 5
Material used in ¢ 0 15,000 16,500 18,150 19,965 21,963
+Inv, 3,750 4,125 4,538 4,991 5,491 0

The Cost of Purchases for the manufacturing activities (COP™) is the sum of the
Material used for the production and the change in the raw materials inventory:’

COP}* = Material used in t + Alnv;

Period 0 1 2 3 4 5
—Material used in ¢ 0 -15,000 -16,500 -18,150 -19,965 —21,963
—Alnvy -3,750 -375 —413 —454 —499 5,491
—CO Ptm : -3,750 -15,375 -16,913 -18,604 —20,464 -16,472

Assumption 08 enables calculating the labor costs for manufacturing activities (LC™):
LC™ = units sold-unit labor cost

Unit labor cost = USD 4.

Period 0 1 2 3 4 5
Emts sold in 0 6,000 6,600 7,260 7,986 8,785
L] 0 24,000 26,400 229,040 31,944 35,140

NON-MANUFACTURING COSTS (SGA). Assumption 10 enables calculating the cost of
purchases for the nonmanufacturing activities.

COPM™ = §,-15%

Period 0 1 2 3 4 5
0 60,000 66,000 72,600 79,860 87,850
0 -9,000 -9,900 -10,890 -11,979 -13,178

Assumption 11 enables calculating the cost of labor for the nonmanufacturing activities:
Period 0 1 2 3 4 5

0 —6,000 —-6,000 -6,000 -6,000 -6,000
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OPERATING CYCLE. The next set of information extracted from the interviews to the
various firm’s experts provides information about the operating cycle of the project. As-
sumption 12 enables computing the Account Receivables:

90
AR; =S4 ——
365
Period 0 1 2 3 4 5
+5; 0 60,000 66,000 72,600 79,860 87,850
+AR, : 0 14,795 16,274 17,901 19,692 0

Assumption 13 enables calculating the Account Payables:

AP!" = COP}* and AP} = COP}"

Period 0 1 2 3 4 5
—Copr} -3,750 -15,375 -16,913 -18,604 —-20,464 16,472
—APtm -3,750 -15,375 -16,913 -18,604 20,464 0
Period 0 1 2 3 4 5
0 -9,000 -9,900 -10,890 -11,979 -13,178
0 -9,000 -9,900 -10,890 -11,979 0

PAYROLL PERIOD. Assumption 14 enables calculating the payments to employees:

LCy" = K7™ and LCj™ = F“P™"

Period 0 1 2 3 4 5
—LCr 0 ~24,000 26,400 29,040 31,944 35,140
+EMP 0 24,000 26,400 29,040 31,944 35,140
Period 0 1 2 3 4 5
—LCmm 0 ~6,000 ~6,000 ~6,000 ~6,000 ~6,000
+EP 0 6,000 6,000 6,000 6,000 6,000

TAXES. Assumption 16 enables calculating the Taxes Payable, which will be 0 in each

period:
t
Ti=F'=TP; =0
Period 0 1 2 3 4 5
—TP, 0 0 0 0 0 0

DEBT FINANCING. Assumptions 18 enables calculating the debt’s principal repayment
and the principal outstanding:

C§ 10,000

=2
1 1 500

principal repayment = C/ | — C =

whence
i =cd | —2500
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Period 0 1 2 3 4 5
—Principal repayments 0 -2,500 2,500 2,500 2,500
+Cca 10,000 7,500 5,000 2,500 0

CODE INSTRUCTIONS: PRELIMINARY CALCULATIONS
The analyst adds, in his workbook, a new sheet, named “PreCalc”, where he calculates the
figures obtained from the assumptions (see Figure 4).

- A B|C D E F G H 1 K L 1] N o P a
E a 1 2 3 5

4 | assumption [ 1 F PRELIMINARY CALCULATIONS const UoM 2022 2023 2024 2025 @ 2026 @ 2027
5

18 Fixed Assets

19

20 0z Investment 20,000 3

21 Investment period flag flag 1

22 - " - Assetdisposal (net of capital expenditures) E3 20,000 - - - - -
23

24 02 Investment 20,000 £

a5 o1 Project length 5 y

26 Depreciation 4,000 3

27

28 03 straight-line

25 4,000 4

30 flag - 1 1 1 1 1

31 —Dep | % - -4000 -4000 -4000 -4000 -4000
32

33

34 Sales

35

36 04 Sales projection of the first period 6,000 u

37 0s Growth rate 10% iy

38 Project peri flag - 1 1 1 1 1

35 Units sold u . 6,000 6,600 7,260 7,086 8,785
40

41 Units sold u - 6,000 6,600 7,260 7,986 8,785
42 i) Unit Price 10 $iu

43 +5 ! + Zales ¥ - 60000 66000 72600 79860 87850
ad

45

45 Manufacturing Costs (COGS)

47

48 u - 6,000 6,600 7,260 7,986 8,785
49 a7 25 $iu

50 — Material used % - -15000 -16,500 -18,150 -19,965 -21963
51

52 — Material used % - -15,000| - 16,500 -18,150 -19,965 -21963
53 1] Raw Materials Inventory (% of next-period consumption) 25% E

54 + Inv + Inventory £ 3750 4,125 4538 4,991 5,491 -
55

56 + Inventory ¥ 3,750 4,125 4,538 4991 5,491 -
57 —Ainventory E -3750 -375 -413 -454 -499 5491
58

Figure 4. Examples of preliminary calculations (“PreCalc” sheet).

Each column represents one period, and the rows contain the values taken on by the
various variables. Columns A:G contain descriptions regarding the variables; column H
contains the constant values (i.e., the values that are independent of the period); column I
contains the unit of measurement of the variables; columns K to P contain the amounts of
periods 0 through n = 5 (last period of the project).

Column G contains the labels that describe the variables. Columns D, E, and F report
the variables that are expected to be recorded (with proper sign) in the SSM, classified,
respectively, as:

capital (AR, Inv, —AP™, —AP"™", —TP, C%),

income (S, —COP™, —COP"", —LC™, —LC"""", —Dep),

cash flow (Fs@pm, pswopnm _ prfa)

The amounts in the rows with a label in columns D, E, or F, are the ones that will be
linked in the SSM in the next steps.

We use different font colors for the cells that are linked to other cells:

e  Dblue for the rows that are linked to rows in the previous sheet, “Assumptions”;
e grey for the rows that are linked to other rows in the same sheet;
e red for the cells that will be used for building the SSM and will be linked to cells in the

“SplitScreenStrip” sheet.
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2. Module 2: Building the Project Split-Screen Strip
2.1. Structuring the Split-Screen Strip

As seen in Part I, four main areas are involved in a project: operating assets, non-
operating (i.e., liquid) asset, debt capital, and equity capital. The law of motion holds for
each of the four classes and may be represented with the four-area Matrix for each one of
the n periods, giving rise to a split-screen film or split-screen strip.

In Figure 5, the project film is displayed in a discrete format (sequence of matrices).
Merging the last and first column of any two consecutive matrices, the project film may be
reframed in a continuous format (Figure 6):°

t=20 t=1 t=n
0 0 0 0 0 0 0 0 0 0 0 0
l ! L _rl [ [ I _rl l ! o _rl
cal+ci, +15 -E/| |[Cci)+C +1 —F ca|+Ci, +I —F¢
G| +C¢ + —K i) +C +If —F G| +Cy +I —E
Figure 5. The split-screen film or strip (discrete format) (reprinted from Part I, Equation (66)).
8 P p P q
=0 t=1 t=mn
Co +J9 —F° 0 T 0 0 +10 —Fo o
-1 0 0 0 0 1 1 1 n—1 n n n
C, +) —RJG | |G 4 -F |G ...\ Gy +, —F |G,
d a _pd a d a _rd a da a _rd a
Ce e e e e ¢ _F¢ e e e —Fe | Ce
=l 0 0 0 0 1 1 1 n—1 n n n
Figure 6. The split-screen film or strip (continuous format) (reprinted from Part I, Equation (67)).
This compact representation of the film of split-screen matrices in a continuous format
is particularly convenient for spreadsheet modeling. The assumptions and the preliminar
P y P ) P P y
calculations enable building the project film in full scale—that is, the strip of the # full-scale
split-screen matrices (Figure 7).
0 +5 K +ARp +5 —F +AR, +Sn —F 0
0  +Alnv +0 +Invy +Alnv, +0 +Invq +Alnvy, +0 0
0 —cory  +E" —APJ! —cory +FP" — AP —corr  +R"" 0
0 _C‘OPSHI +P{4’)-7:U,HHI _APBTN _COPE[IY?I +P{f}),ﬂﬂl _Apllﬂﬂ _COP:inl _I_F;'::D,HHI 0
0 —LC¥ +EP L —swPg —LCY +E P —swp —LC N Slaa IV
0 L SWwp,nm « mm ~nm ]Swp,nm " nm ~nm swp,nm
—LC] +E —SWPI™ —LCP +R —swpim —LCy o 0
0 —Dep, £ +NFA, —Dep, —F'° +NFA; —Dep, -L/° 0
0 —To +£y —TP, -1, +FP —TP; ~T, +FF 0
0 +I —F, +C, +1] —F +C +1; —F} 0
0+ —F§ +Cj +If —Ff +Cq +; ~F; 0
0+ —F +C§ +If —F +C5 +I; —F; 0

Figure 7. The full-scale strip (reprinted from Part I, Equation (68)).

CODE INSTRUCTIONS: STRUCTURE OF THE SPLIT-SCREEN STRIP
The analyst adds, in his workbook, a new sheet—named “SplitScreenStrip”—where he lays
out a range of cells with the structure of the previous table (see Figure 8).
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+AR

+Inv

- AP

-SWe™ | -Lc”

- SWP”

+NFA |- Dep

- TP

+c!

+C

+c®

ocolococococooooo

Figure 8. Structure of the full-scale strip in the spreadsheet (“SplitScreenStrip” sheet).

The table has a first group of columns representing a generic full-scale SSM: column D,
E, and F report, respectively, the capital amounts, incomes, and cash flows.” The following
columns (from column G on) will contain the figures of the project, starting from period
t = —1, before the beginning of the project. The total number of columns containing
numerical values is (3 - (n + 1) + 1). Each value is 0 in column G since the project has not
started yet (C_; = 0).

Row 8 describes the kind of column (C, I or F) and row 9 contains the periods. Row 12
contains the labels of the columns, with specification of the category to which they belong
(C, I, or F) and of the period (—1,0,...,n). Each cell is identified by the labels. For example,
cell K13 will contain the sales (S) of period 1; cell M13 will contain the Accounts Receivable
(AR) of period 1 (see Figure 9).

C., +o | -Fo Co | #4 [ F, €+, | -F, C. s | -Fs Cs *a | Fs Ca s | F Cs

+S

+ Alnv

- cop™

- cop™

- swp™

-Lc™

- swp™"

Lo

+ NFA

- Dep

—~FP

#e!

+]

#&¢

+1°

+c*

+1¢

o oloocooocooiolo

Figure 9. Cell M13 will contain the Accounts Receivable at ¢ = 1 (“SplitScreenStrip” sheet).

To build the whole split-screen film, one must follow two steps:

Step 1. The analyst fills in the cells of array H13:J23, which contain the values of all the
33 accounting and financial magnitudes that refer to period 0. These cells may be divided
into four classes:

Cells whose values are provided in “PreCalc” (step 1a)

Cells whose values are calculated with the law of motion (step 1b)

Cells whose values are calculated with suitable formulas (step 1c)

Cells whose values are calculated with the law of conservation (step 1d)

We describe the calculations for all these cells in Section 2.2.
Step 2. The analyst fills the whole strip by copying the range H13:J23, which refer to
the remaining periods (periods 1 to #). This is completed in few seconds by copying and
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pasting it in the adjacent ranges, or by dragging the fill handle (we show the procedure in
Section 2.3).

2.2. Filling the Cells for Period 0 (Step 1)
2.2.1. Cells Whose Values Are Provided in “PreCalc” (Step 1a)

Preliminary calculations feed into the split-screen strip. To fill the cells of array H13:]23,
the analyst should use nested functions INDEX and MATCH.® This function is necessary
because it makes the formulas parameterized and dependent on the cell where they are
(using the references to the row and column labels): it will enable the analyst to drag and
fill the whole strip, thereby completing the project film in few seconds (see Section 3.3).

In the code instructions below, we first provide the code for the general formula and
then show how to use it for each one of the three economic elements: capital, income, and
cash flow. For those who are not familiar with spreadsheet formulas, we suggest reading
the online support pages of the software employed.

There are 15 cells to be filled (highlighted with yellow background in Figure 3): six of
them are capital amounts, six are incomes, and three are cash flows (see Table 4).

Table 4. Cells whose values are provided in “PreCalc” (yellow cells).

Cell Symbol Magnitude Type

H13 +So Sales Income
J13 + AR Accounts Receivable Capital
J14 + Invy Inventory Capital
H15 — COPy — Cost of Purchases (manufacturing) Income
J15 — APy — Accounts Payable (manufacturing) Capital
H16 — COpg™ — Cost of Purchases (nonmanufacturing) Income
J16 — APy — Accounts Payable (nonmanufacturing) Capital
H17 - LCY — Labor costs (manufacturing) Income
7 + FBWP’m Payments to employees (manufacturing) Cash flow
H18 — L™ Labor costs (nonmanufacturing) Income
118 + FSwP o Payments to employees (nonmanufacturing) Cash flow
H19 — Dep, — Depreciation Income
119 — Fgf ? — Asset disposals (net of capital expenditures) | Cash flow
J20 — TPy — Taxes Payable Capital
122 +cd Debt Capital

CODE INSTRUCTIONS: CELLS WHOSE VALUES ARE PROVIDED IN “PreCalc”

The analyst must pick the figures from the “PreCalc” sheet and insert them into the split-

screen strip. For this operation, the analyst must use the nested formulas INDEX-MATCH.
The INDEX function

INDEX(array, row_num, column_num)

returns the value in the cell of the array at the intersection of row_num and column_num.
The MATCH function

MATCH(lookup_value, lookup_array, match _type)

returns the position of the matched value within lookup_array, finding the first value that
is exactly equal to lookup_value, if the optional argument is 0.
Hence, the combined formula

INDEX( PreCalc!$K : $P, MATCH (lookup_value, lookup_array, 0), column_num)
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returns a value within the range PreCalc!K:P, that is, the columns which contain the amounts
preliminarily calculated in “PreCalc” sheet. The row of this value must be the one where
the label in columns D, E, or F matches with the corresponding label in the split-screen strip.
The column must be the (¢ + 1)-th column, where ¢ is the period (i.e., first column for t =0,
second column for ¢t = 1, etc.). The formulas are similar for three types of components:
capital, income, and cash flow. Following are some examples of spreadsheets codes.

For an income component: lookup_value is the label in column SplitScreenStrip!E and
lookup_array is the column PreCalc!E. For example, the code for cell H13 is

H13 = INDEX( PreCalc!$K : $P MATCH($E13, PreCalc!$E : $E, 0) , H$9 + 1 )
~—_— —— ——r
array : the result of this formula is the number the (t+1) — th column,
columns group of the of the row in the worksheet “PreCalc” with ~ where  is the period
amounts calculated the same label of cell E13 (first column for period 0)
in worksheet “PreCalc” in the columns group of the

worksheet “PreCalc”

(see Figures 10 and 11).
For a cash-flow component: lookup_value is the label in column SplitScreenStrip!F,
and lookup_array is the column PreCalc!F. For example, the code for cell 117 is

I17 = INDEX(PreCalc!$K : $P, MATCH($F17, PreCalc!$F : $F,0),1$9 + 1)

H13 v Jx | = INDEX( PreCalcl5K 3P, MATCH( SE13. PreCalcI3E-SE. 0 ), H39+1)
A B C D E F G H J K L M N 0 p

1

2

3

4

5

6

7

8 [ ¢ | + [ F T ¢ [ v [ & [ ¢ | 1 [ F [ ¢ ]

9 [ Teo [ o [ o T 1 [ 1 [ 1 1 =2 [ 2 1 2 1]

10

11

12 Cc 1 -F “€.4 +lg -Fo Co +1, -F4 Cy +ly -F2 C,

13 + AR +95 == g 0

14 + Inv +Alnv | -0 0 0

15 -AP" | -cOP™ |+ FT 0

16 - AP"™ | - COP™" | 4 FOPIT 0

17 - SWP™ |- LC™ + R 0

18 - SWP™| - LC"" | 4 FEBT 0

19 +NFA |-Dep |-p™® 0

20 - TP -T + F¥ 0

21 +c! + 1! - F! 0

22 +c? 17 -p? 0

23 +C* +1° -F* 0

24

Figure 10. Cell H13 contains the formula for calculating the income component of AR (i.e., sales).
Cell I14 is zero, by definition (“SplitScreenStrip” sheet).
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A B|C D E F G H | ] K L M N o] P
2 0 1 2 3 4 5
4 | assumption c 1 F PRELIMINARY CALCULATIONS const UoM 2022 2023 2024 2025 2026 2027
5
34 Sales
35
36 04 Sales projection of the first period 6,000 u
37 05 sales growth (%/year) 10% % [/ year
38 Project period flag flag - 1 1 1 1 1
39 Sales (units of product) u - 6,000 6,600 7,260 7,986 8,785
40
41 Sales (units of product) u - 6,000 6,600 7,260 7,986 8,785
a2 06 Unit Price 10 5/u
43 +s | + Sales $ I -} 80,000 66,000 72600 79860 87,850
44 I | 1

Figure 11. Cell K43 contains the value that has the same label of SplitScreenStrip!E13 and that is in
the (H$9 + 1)-th column (“PreCalc” sheet).

For a capital component: lookup_value is the label in column SplitScreenStrip!D, and
lookup_array is the column PreCalc!D. For example, the code for cell J15 is

J15 = INDEX(PreCalc!$K : $P, MATCH($D15, PreCalc!$D : $D,0),J$9 + 1)

(see also Figure 12).
Every cell in Table 4 should be filled using the formula INDEX-MATCH. Figure 12
shows the output of this step.

J15 v Jx | = INDEX( PreCalcI5K-5P, MATCH( 3015, PreCalcl5D-30, 0 ), J53+1)
A B C D E F G H [ J K L M N o] P
1
2
3
a
5
6
7
8 | ¢ | + | F [ ¢ | v [ FE | ¢ | 1 | F | ¢ |
9 [ 4 [ o [ o JTeo [ 4+ [ 4 [ 1+ [ 2 | 2 | 2 |
10
11
12 c [ -F C.4 #ly, | -Fq Co +14 —F, C4 +1, -F, C.
12 +AR +8 -F% 0 0
14 + Inv +Alnv | -0 0 T~.0 3,750
15 —expT— =PI+ FIR 03750 ~Y.3 750
16 - AP"" | - COP™" | + ORI 0 0 0
17 - SWP™ |[-LC™ + FET 0 0 0
18 —SWp™ | L™ | 4 pTEIT 0 0 0
19 + NFA - Dep _pE 0 0| 20,000
20 - TP -T +F? 0 0
21 +c! + 1! -F! 0
22 +c* + 19 -F4 0 10,000
23 +C* +1° - F* 0
24

Figure 12. The 15 cells whose values are provided in “PreCalc” are in yellow. Cell J15 calculates the
accounts payable for manufacturing activities at t = 0 (“SplitScreenStrip” sheet).

2.2.2. Cells Whose Values Are Calculated with the Law of Motion (Step 1b)

The second class of cells in array H13:J23 is the class of those cells which must be filled
with the law of motion. To fill in these values, the analyst should use the law of motion for
t = 0 (see Part I, Equation (2)). Specifically, to find a capital amount, the law of motion is
expressed as

Co=C_1+1I)—F.
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To find an income amount, the law of motion becomes
Iy=C—-C_1+ 5.

To find a cash-flow component, the law of motion becomes
Fb=C—-C_1+ 1

Applying these laws of motion, the cells of this class are calculated, with their own
sign (see Table 5).

Table 5. Cells whose values are calculated with the law of motion (green cells).

Cell Symbol Magnitude Law of Motion Type

Hi14 + Alnvy Income from inventory + Alnvy = Invg —Inv_; + (—0) Income

113 - K — Cash receipts from customers — F=ARg— AR_; — Sy Cash flow

115 + FP™ Payments to suppliers (manufacturing) + F;P™ = —APY + AP™, + COP}* Cash flow

16 4 popm Payments to supphers 4 g API™ 4 AP 4 COPIM Cash flow

0 (nonmanufacturing) 0

120 + FSP Tax payments + F(;p = —TPy+TP_1 + Ty Cash flow

122 - Fg — Cash flow to debt - Fg = Cg - C‘il - Ig Cash flow

17 — Swpy — Salaries &.Wages Payable _ SWPJ' = —SWP™, — LCJ + Fgwp,m Capital
(manufacturing)

118 — Swp” — Salaries & Wages Payable — SWP" = —SWP™ — LCI™ + FS"™ | Capital
(nonmanufacturing)

J19 + NFAy Net Fixed Asset + NFAg = NFA_; — Dep, + (7 Fézf“> Capital

J21 +Ch Liquid assets +ch=ct L+ I —F) Capital

]23 +Ch Equity +CH=C+I5—F Capital

Note that the application of the law of motion for J21 supplies a value equal to zero,
because I(l) and F(l) (respectively, cell H21 and 121) have not been calculated yet. However,
the values of J21 will be automatically updated as soon as H21 and 121 will be calculated in
the next steps. The same holds for J23, 120, and 122—cells that temporarily can exhibit an
incorrect value—because one of the cells linked in the formula is not yet calculated. The
output of this step is displayed in Figure 13 (the cells of the class are highlighted in green).

CODE INSTRUCTIONS: CELLS WHOSE VALUES ARE CALCULATED WITH THE LAW
OF MOTION

EXAMPLE OF CAPITAL COMPONENT. The (changed-in-sign) salaries and wages payable
at t = 0in cell J17 is obtained as follows:

J17 = G17 +HI7+ 117
N~~~ ~~ S~~~ Nalg
*SWPg’ *SWP71 —LC'(’)" +Féwp,m

(see Figure 13).
The analyst can copy cell J17 and paste it in cells J18, J19, ]21, and ]23 (the equations
share the same structure).

EXAMPLE OF INCOME COMPONENT. The income from inventory in cell H14 is just
equal to Alnvg (because the cash-flow component of inventory is zero):

H14 = J14 — G14 + 114
~~ N ~—~— ~—~
+Alnvg +Invg t+Inv_y _1:01"17

with FOI’”’ = 0 (see Figure 14).
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M7 v Je | =617 +HIT + 117
A D E F G H J K L M 0
1
2
3
Fi
5
6
7
8 | ¢ | 1 | F B I F [ F [
9 | [ o [ o 0 1 1 2 2 |
10
11
12 C 1 -F C, +1g Fo Co +l, F, +1, -F,
13 +AR +8 -F 0 0 0 0
14 + Inv +Alnv [ -0 0 3,750 0 3,750
15 - AP™ - COP™ | + F*PT 0| -3,750 0] -3,750
16 - AP™ |- COP™" |+ poT 0 0 0 0
17 - Swp™ |-Lc"™ + FET | e——f—e——f) & 0
18 - SWP™ |- LC"™ | + 7RI 0 0 0 0
19 +NFA |-Dep |-p"® 0 0| 20,000| 20,000
20 - TP -T +F¥® 0 0 0
21 +c! + 1! - F! 0 0
22 +c? + 19 - F¢ 0 10,000 | 10,000
23 +C*° +1° -F*° 0 0
24
Figure 13. The cells whose values are calculated with the law of motion are in green. Cell J17 contains
the law of motion for SWP{' (“SplitScreenStrip” sheet). (The cells whose values are provided in
“PreCalc” are in yellow and the cells whose values are calculated with the law of motion are in green).
H14 ~ S =J14-G14 + 14
C D E F G H J K L N 0
1
2
3
4
5
6
7
8 | ¢ \ F C I F I F
9 | 0 0 0 1 1 2 2
10
11
12 c 1 -F [ +p —F, Co +1, -F, +l, -F;
13 +AR +5 —F¥ 0 0 0 0
14 +Inv +Alnv -0 =850 5 3,750
15 - AP™ - COP™ | + F*™ 0| -3750 0| -3750
16 - AP"" | - COP"" | + FT 0 0 0 0
17 -swp™ | -Lc” + FET 0 0 0 0
18 - SWP™"| -LC"" |+ FTET 0 0 0 0
19 +NFA | -Dep — " 0 0| 20,000| 20,000
20 - TP =T +F¥® 0 0 0
21 +c! +1! -F' 0 0
22 +c? + 14 - ¢ 0 10,000 | 10,000
23 +C* +1° -F° 0 0
24

Figure 14. Cell H14 contains the law of motion for AInv( (“SplitScreenStrip” sheet). (The cells whose
values are provided in “PreCalc” are in yellow and the cells whose values are calculated with the law
of motion are in green).
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EXAMPLE OF CASH-FLOW COMPONENT. The (changed-in-sign) cash receipts from
customers —Fj" in cell I13 are obtained as follows:

N N~ ~~
—For +AR, TAR +S
(see Figure 15).
113 ~ ]} =J13-G13-H13
D E E G H J K L M N 0 p
1 |
2
3
a4
5
6
7
8 [ c T + T F T ¢ [T v [ F T € [ 1 [ F [ ¢ ]
9 [ =2 [ o [ o T o T 4 [ 1+ | 1 [ =2 | 2 [ 2 |
10
11
12 c 1 -F P +ly —F, Co +1, -F, X +1, -F, C,
13 + AR +5 - F% & & t 0
14 +Inv +Alnv [ -0 0 3,750 0 3,750
15 - AP™ -cop™ | +F%®" 0| -3,750 0 3,750
16 - AP™™ | - cop™™ | + pUEOT 0 0 0 0
17 -swp” |-Lc” + pEEm 0 0 0 0
18 - SWP" | -Le™ | + pTET 0 0 0 0
19 +NFA |-Dep |-p™ 0 0| 20,000| 20,000
20 - TP -T +F¥ 0 0 0
21 +c' +1 -F' 0 0
22 + ¢ +1? -F? 0 10,000 | 10,000
23 +C* +1° - F* 0 0
24

’

Figure 15. Cell I13 contains the law of motion for the cash receipts from customers (“SplitScreenStrip”
sheet). (The cells whose values are provided in “PreCalc” are in yellow and the cells whose values
are calculated with the law of motion are in green).

The analyst can copy cell I13 and paste it in cells 115, I16, 120, and 122 (the equations
share the same structure).

2.2.3. Cells Whose Values Are Calculated with Suitable Formulas (Step 1c)

The third class of cells consists of those cells that can be calculated via suitable, specific
formulas. These are the taxes, interest income, interest expenses, and CFE (see Table 6 and
description below).

Table 6. Cells whose values are calculated via suitable formulas (blue cells).

Cell Symbol Magnitude Formula Type
H20 T Taxes T, =EBT;- 1T Income
H21 I} Interest income If = C£71~il Income
H22 Ifl Interest expenses If = Cfﬁl-id Income
123 F Cash flow to equity g(fl}r)if)rcllds on the Cash flow

TAXES. The amount of Taxes (T;) is not known, but the assumptions provide the necessary
information for calculating it. The tax amount is computed applying the tax rate to earnings
before taxes (EBT):

Tt = EBTt =T
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where T is the tax rate, equal to 30% (by Assumption 15) and EBT is equal to EBT; =
EBIT; + I! — If, so that

T, = (EBITH—If - If) T

where EBIT; is obtained as EBIT; = 5; — COGS; — SGA; — Dep, (Part I, Equation (47)).
Hence,

COGS; SGA¢
T; = (St —(COP}" + LC}" — Alnv;) —(COP}™ + LCI™) — Dep, + I — If)-7

(see also Part I, footnote 7). All the values in this formula have already been computed or
will be computed in the next steps (i.e., If and If).

CODE INSTRUCTIONS: TAXES

The tax rate T is recorded in “Assumption” sheet: the analyst can show it in a cell above
the Matrix in the “SplitScreenStrip” sheet (e.g., in cell D3) and then use it in the formulas
(see Figure 16).

H20 w fr | =(-1) * SUM( H13:H19, H21, - H22 ) * 5033
A B C D E F G H I ] K L M N 0 P
1
2 n 5
3 T | %30%
4 R
5 ¢ | 200%
6 @ 20%
7
8 ¢ [ 1+ [ F [ ¢ | 1+ | ¢ [ ¢ [ 1+ | F | ¢ |
9 = T o [ o [ o [ 7 [+ [+ T 2 [ 2 [ 2 ]
10
11
12 [ 1 N\-F C_, +lg -Fo Co +1, -F, C, +1; -, C,
13 + AR +5 - F¥ 0 0 0 0
14 + Inv +Alnv | -0 0 3,750 0 3,750
15 - AP” - COP™ |+ Fem 0| |-3,750 0| -3,750
16 - AP™™ | - cOP™ | + AT 0 0 0 0
17 -swp” | -LC” + peRm 0 0 0 0
18 -SWP™"| -LC"" |+ FTEIT \Q 0 0 0
19 +NFA |-Dep |-pg™® 0 0| 20,000| 20,000
20 - TP -T +F¥ 0 0 0 0
21 +c! +1! -F' 0 0 0
22 +c + 19 -F4 0 0| 10,000| 10,000
23 +C° +1° - F* 0 6,000| 6,000
24

Figure 16. The cells whose values are calculated with suitable formulas are shown in blue. Cell H20
contains the specific formula for calculating the taxes (“SplitScreenStrip” sheet). (The cells whose
values are provided in “PreCalc” are in yellow, the cells whose values are calculated with the law of
motion are in green, and the cells whose values are calculated via suitable formulas are in blue).

Cell D3 is linked to the cell that contains the value of T with the formula
D3 = Assumptions!$F$19.
The (changed-in-sign) taxes, —T}, are calculated in cell H20:

H20 = (—1) * SUM( HI3:H19 ,H21,—H22) * $D$3.
N e et N’ \v/

<~
—To +Sp + Alnvg +Ih —(+1d) T
—COpy' — Ccorg™
—LCy — LCy™

—Dep,,
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while the equation is correct, the value obtained in H20 is not yet the correct one, because
cells H21 (—l—I(l]) and H22 (—Ig ) have not yet been occupied by formulas; however, they will
be filled with the amounts of interest income and expenses in the next step, and the value
taken on by cell H20 will be automatically updated (see Figure 16).

INTEREST INCOME. The amounts of interest expenses (I/) are not known, but the assump-
tions provide sufficient information for calculating it by applying the interest rate to the
beginning-of-period balance of liquid assets:

It =Ci_yi
where i is the interest rate on liquid assets, equal to 3.80% (by assumption 21).

CODE INSTRUCTIONS: INTEREST INCOME
The interest rate i’ is recorded in the “Assumption” sheet. The analyst can show it in a
cell above the Matrix in the “SplitScreenStrip” sheet (e.g., in cell D4) and then use it in the
formulas (see Figure 15). Cell D4 is linked to the cell that contains the value of interest rate
i' with the formula

D4 = Assumptions!$F$25

The interest income I is calculated in cell H22:

H21 = G21 x $D$4
M~ M e~

+1 +C} it
(see Figure 17).
H21 ~ S | =G21+3D%4
C D E F G H ] K L M N 0 P
1
2 n ]
3 T 30%
4 it | 480%
5 i | 2.00%
6 a 20%
7
8 [ ec T + T F [ ¢ T v [ F T e T 1+ [ F T ¢c |
9 [ [ o [ o [ o [ ¢+ [ 4 [ 4 | 2 [ 2 [ 2 |
10
11
12 [ 1 -F g +l, —Fo Co *ly = C, *ly -F, C.
13 +AR  [+s e 0 0 0 0
14 + Inv +Alnv | -0 0 3,750 0 3,750
15 - AP” -COP" |+ F°® 0| -3,750 0 3,750
16 — AP | —COP™" | + IR 0 0 0 0
17 -SwWp™ |-Lc” + e 0 0 0 0
18 - SWP™ [ - LC™ |+ pET 0 0 0 0
19 +NFA |-Dep |-p™ N 0| 20000| 20000
20 - TP -T +F¥ 0 0 0 0
21 +c! A1 _F —o 0 0
22 +cf + 14 -F4 0 0| 10,000| 10,000
23 +ct +1° -F* 0 6,000 | 6,000
24

Figure 17. Cell H21 contains the specific formula for calculating the interest income (“SplitScreenStrip”
sheet). (The cells whose values are provided in “PreCalc” are in yellow, the cells whose values are
calculated with the law of motion are in green and the cells whose values are calculated via suitable
formulas are in blue).
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INTEREST EXPENSES. The amounts of interest expenses (If) are not known, but the
assumptions provide sufficient information for calculating it by applying the interest rate
to the beginning-of-period principal outstanding:

I =cd i
where i? is the interest rate of the loan, equal to 2% (by assumption 19).

CODE INSTRUCTIONS: INTEREST EXPENSES
The interest rate i is recorded in the “Assumption” sheet: the analyst can show it in a
cell above the Matrix in the “SplitScreenStrip” sheet (e.g., in cell D5) and then use it in the
formulas (see Figure 18). Cell D5 is linked to the cell that contains the value of interest rate
i with the formula

D5 = Assumptions!$F$23.

The interest expenses I¢ is calculated in cell H22:

H22 = G22 * $D$5

~——
+1f  +cd it
(see Figure 18).
H22 “ fx | =622 5088
A B C D E E G H i) K L M N (0] P
1
2 n 5
3 v | 30%
4 it | 3.80%
5 4 | 800%
6 a 2%
7
8 e [ + T ¢ T ¢ [ 7 T F [T € [ + [ F [ ¢ |
9 = T o T o [ o [ [ o T 7 2 [ 2 [ 2 ]
10
11
12 C 1 -F [ +lo —Fo Co +1, -F, [ +ly -F, C,
13 +AR | +S - F* 0 0 0 0
14 v |+amv | g ol a7s0 o| 3750
15 -AP" | -coP™ |+F%" 0| -3750 0| -3750
16 AP |- COP™ |+ F“F}‘{ 0 0 0 0
17 -Swp™ | -Lc™ + poem 0 0 0 0
18 ~SWP™|-Lc™ |+ pEm 0 0 0 0
19 +NFA |-Dep |-p 0 0| 20,000 20,000
20 -TP|-T +F? N 0 0 0
21 +c! + —F' 0 0 0
2 PP -F¢ ——o* 0| 10,000| 10,000
23 0 |+rf -F° 0 6,000 | 6,000
24

Figure 18. Cell H22 contains the interest expenses (“SplitScreenStrip” sheet). (The cells whose values
are provided in “PreCalc” are in yellow, the cells whose values are calculated with the law of motion
are in green and the cells whose values are calculated via suitable formulas are in blue).

CASH FLOW TO EQUITY. For simplifying the spreadsheet calculation for the CFE (Fy), it is
convenient to break down the CFE into three categories (equity financing, interim payout,
and liquidation dividend) and, hence, build the stream of cash flows for each such category.
Equity financing is equal to USD 6,000 for t = 0 (i.e., the cash flow initially contributed by
shareholders is F; = —6,000) and equal to 0 for t > 0 (the firm’s shareholders will not be
required to make any other contribution) (assumption 17). The interim payout distributions
are equal to &« = 20% of the project’s net income for 1 < ¢ < 5 (assumption 22). As shown
in Part I, the liquidation dividend, F5, may be obtained as the sum of the equity at time
t = 4 and the net income at time ¢t = 5 (Part I, Equation (62)), as displayed in Table 7.



J. Risk Financial Manag. 2023, 16, 157

23 of 67

Alternatively, one can calculate it as the sum of FCFE and the last non-operating cash flow
(see Part I, Equation (61) and Section 4.1 below).

It is worth noting here that the interim payout is a decision variable which affects
the project’s value and, as such, the project’s economic profitability. Such a variable is
often neglected in traditional financial modeling, where the project’s value is not calculated
by discounting the actual project CFEs but calculated by discounting the project FCFEs.
However, this boils down to assuming that the payout ratio is 100% and that such a ratio
is applied to FCFE. In real life, the payout ratio may be different (even 0%) and may be
applied, commonly, to the net income, the FCFE, or other bases (see the Appendix A; see
also Part I, Section 9).

Table 7. Breakdown of CFE (payout ratio = 20% of net income).

TIME 0 1 2 3 4 5
Shareholders 6,000 0 0 0 0 0
CASH FLOW investment
TO EQUITY Interim payout (20% of net income) 0 02-If 0215 02-I§ 02-1If 0
(E) Liquidation e L Te
dividend 0 0 0 0 0 CGitls
CODE INSTRUCTIONS: CASH FLOW TO EQUITY
The analyst must fill cell 123 with a single formula that should consider that, depending
on time ¢, either of the three categories of CFE applies. The project length and the payout
ratio are recorded in the “Assumption” sheet: the analyst can show it in a cell above the
Matrix in the “SplitScreenStrip” sheet (e.g., cell D2 and cell D6) and then use it in the
formulas (see Figure 19). Cells D2 and D6 are linked to the cells that contain the values
of project length and payout ratio with the respective formulas = Assumptions!$F$5 and
= Assumptions!$F$26.
123 - fx | =IF(19 = 0, Assumptions!SF$21, IF( 19 < D82, - H23 * $D36. - (G23 + H23) ) )
B C D E F G H | J K L M N 0 P
1
2 n 5
3 T W%
4 it | 380%
5 i | 200%
6 a 0%
7
8 ¢ | + [ F [ ¢ | + | F [ e [ i+ | F | c |
9 4 1 o Teo [ o [ 4 | 4 [ 1 [ 2 | 2 | 2 |
10
11
12 c 1 F C_q +l, -Fo Co *l, -F, C, +, -F» [
13 + AR +5 ar 0 0 0 0
14 + Inv +Alnv | -0 0 3,750 0 3,750
15 - AP™ - COP™ | +F™ 0| -3750 0] -3750
16 —AP™ | - COP™" | + T 0 0 0 0
17 -SWP™ | —LC" + FTET \Q 0 0 0
18 —SWP™ |- LC™ | + g7 ) 0 0 0
19 +NFA |-Dep |-p"* 0 0| P0,000| 20000
20 - TP -T +F? 0 0 0 0
21 ¢! + 1! _F! ’\\Q 0
22 +c? + ¢ _F? 0] >~~_0¥ fro,000] 10,000
23 +c° | +1f -F* & 6,000 | 6,000
24

Figure 19. Cell 123 reports the cash flow to equity (“SplitScreenStrip” sheet). (The cells whose values
are provided in “PreCalc” are in yellow, the cells whose values are calculated with the law of motion
are in green, and the cells whose values are calculated via suitable formulas are in blue).

The spreadsheet code for 123 is:
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i period equity financing period n interim payout liquidation dividend
~~ ~ =~ ~ =~ A~
123 =IF('19 =0, Assumptions!$H$21,IF( 19 < $D$2, —H23  $D$6, —(G23 + H23) ))
—_—— — ——
case t=0 case 0<t<n case f=n
case t#0

The payout is calculated as a function of the net income. However, as shown in Part I,
other schemes are possible. For example, the payout may be a fraction of the FCFE or a
fraction of the minimum between net income and FCFE. In Appendix A of this paper, we
show how to cope with these alternative schemes.

2.2.4. Cells Whose Values Are Calculated with the Law of Conservation (Step 1d)

The fourth class of cells in array H13:J23 consists of those cells which can be calculated
by means of the law of conservation. These are the net income and the cash flow from
non-operating (liquid) assets (see Table 8).

Table 8. Cells whose values are calculated with the law of conservation (pink orange cells).

Cell Symbol Magnitude Law of Conservation Type
H20 If Net Income E=r+1-1 Income
H21 _F — Cash flow from liquid | Fl—F —F _Ff Cash flow
assets
NET INCOME

Owing to the law of conservation, I + If = If + If (see Part I, Equation (10)) or,
breaking down the after-tax operating profit,

Iy

S + Alnv; — COP}" — COP{™ — LC* — LC!™ — Dep, — Ty + I} = +1¢ + I}

(see also Part I, Equation (15)), whence
If = +S; + Alnv; — COP}* — COP™ — LCY* — LC}™ — Dep, — Ty + I} — If

CODE INSTRUCTIONS: NET INCOME
Net Income If is calculated in cell H23:

H23 = SUM( H13: H21 ,—H22)
<~ —_— <~

Ig +Sp + Alnvg I3
—Coprg — COory™
—LCy — LCp™
—Dep, — Tp + Ié

(see Figure 20).
CASH FLOW FROM LIQUID ASSETS. Owing to the law of conservation (see Part I,
Equation (11)), F? + F! = F{ + Ff or, breaking down the operating cash flow,

_ tur —0+ Ftap,m + F;zp,nm + Ftswp,m + Ftswp,nm _ Ftnfa + Fttp . Ftl _ _Ftd o Fte

(see also Part I, Equation (16)), whence

—F = (P;" I L L L L Pf”) —Fl_F.
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CODE INSTRUCTIONS: CASH FLOW FROM LIQUID ASSETS
Here is an example of how to calculate the cash flow from/to liquid assets F/ in cell 121:

21 = —SUM( 113 : 120 )+ 122 + 123
— —_— —— =~

~Fy R+ pP" K R
+F(z)zp,nm +Fgwp,m
+Fgwp,nm . Fglfa

FlY
+Ey
(see Figure 21).
H23 N Jx | = SUM{ H13:H21, - H22 )
A B C D E F G H I ) K L M N o] P
1
2 n 5
3 T 30%
4 it | 380%
5 i | 200%
6 | 20%
7
8 e T + T F T ¢ T v T F T ¢ T + T F T ¢ 7T
9 = T o0 T 0 T o T4 T4 T4 T 2 [ 2 [ 2 7
10
11
12 c 1 -F C, +ly —Fyo Co +1, -F, c, +1, -F, C,
13 +AR +S -F 0 0 0 0
14 +Inv | +Alnv | -0 0| |3750 0| 3750
15 -AP" |-COP" | +FPT o 37150 0| -3750
16 - AP"™ |- COP™ | + pUP™ 0 0 0 0
17 -Swp™ [-1c" + pom 0 0 0 0
18 - SWP™ -1 |+ pRIT 0 0 0 0
19 +NFA |-Dep | g™ 0 0| 20000 | 20000
20 - TP -T +F¥ 0 0 0 0
21 +c' + 1! -F! 0 0| -4000| -4000
22 +c? + 19 - 0 0| 10,000 10,000
23| L c* +1° -F* 0 o| e000| 6000
24

Figure 20. The cells whose values are calculated with the law of conservation are shown in pink
orange. Cell H23 reports the net income (“SplitScreenStrip” sheet). (The cells whose values are
provided in “PreCalc” are in yellow, the cells whose values are calculated with the law of motion are
in green, the cells whose values are calculated via suitable formulas are in blue, and the cells whose
values are calculated with the law of conservation are in pink orange).

121 v S | =-5UM(113:120 ) +122 +123
A B C D E F G H 1 J K L M N ] P
1
2 n 5
3 T 30%
4 i' | 380%
5 i | 200%
6 a 20%
7
8 e T + T F T ¢ v T F T e T 1+ [ F [ ¢ ]
9 T T 0 T 0o T4 T4 T4 T 2 T 2 T 2 1]
10
11
12 c 1 -F G4 +lg —Fo Co +ly -F4 Cy +1; -F> GC.
13 + AR +3 -F" 0 0 0 0
14 + Inv +Alnv | -0 0 3,750 0 3,750
15 - AP™ - cop™ [+ E®m 0 3,750 0 3,750
16 - AP"" |- cOop™ | + g 0 0 0 0
17 -swp™ |-Lc” + poRT 0 0 0 0
18 - SWP™ |- Lc™ |+ R 0 0 0 0
19 +NFA | -Dep -F" 0 0| p0,000| 20,000
20 - TP -T +F% 0 0 0 0
21 +c! 41 _ gl 0 o 4000] -4000
22 +c? + 19 -pd 0 0| 40,000 10,000
253 +C° +1° -F° 0 0 6,000 6,000
24

Figure 21. Cell 121 contains the cash flow from/to liquid assets (“SplitScreenStrip” sheet). (The cells
whose values are provided in “PreCalc” are in yellow, the cells whose values are calculated with the
law of motion are in green, the cells whose values are calculated via suitable formulas are in blue,
and the cells whose values are calculated with the law of conservation are in pink orange).
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2.3. Filling the Cells for Periods 1 through n (Step 2)

The law of motion and the law of conservation hold forallt = 0,1,...,n : the structure
of all the SSMs is the same. Hence, once the cells for period 0 have been filled, it suffices to
extend the same formulas for periods 1 through n to complete the project split-screen film.

CODE INSTRUCTIONS: FROM THE MATRIX TO THE STRIP

The analyst can copy the range H13:J23 and paste it in the ranges K13:Y23. Alternatively,

one can copy the formulas into adjacent cells by using the fill handle. This technique works

properly because the formulas do not contain embedded data or constants (the formulas

must contain the links to the cells in the “Assumptions” or in “PreCalc” sheet, and they

must be parameterized using the labels of row and of column). Operationally, the analyst

can proceed as follows:

1. Select the range of cells H13:J23

2. Hover your cursor over the lower-right corner so that it turns into a plus sign (+) (the
“fill handle”)

3. Drag the fill handle right to cover all the cells up to column Y

4.  Letit go and the formulas are automatically filled in the other columns of the split-
screen strip

(see Figure 22).
A|B|C D E F G H | J K L M N o P
1
2 n 5
3 « [ 30%
4 i' | 380%
5 i [ 2.00%
6 a [ 20%
i7;
8 ¢ [ 1 [ F T ¢ [0 T F T ¢ [ 1 T F T ¢
9 = [ o | o T o [ 4 [ 4 T 4 | 2 | 2 | 2 1]
10
11
12 c [ F | G4 | *lo | Fo | G | *h | F\ | G +; | F | G,
13 +AR_[+s  |-F" 0 0 0 0
14 +Inv +Alnv | -0 0 3,750 0 3,750
15 -AP" |- coP™ |+ FePT 0| _-3.750 0| 3750
16 -AP™ | -COP™ | + F®P"™" 0 0 0 0
17 -SWP™ |-LC" | +F™P" 0 0 0 0
18 -SWP™|[-LC™ |+ F™P™ 0 0 0 0
19 +NFA |-Dep |-p® 0 0| 20000 20,000
20 - TP =P +F% 0 0 0 0
21 wc' |+t -F' 0 0| -4000| -4,000
22 ved |+rf -F° 0 0| 10,000 | 10,000
23 vet Jerr |-kt 0 o| eo00| coopRy >
24 \ 4
25
Figure 22. Drag the fill handle to fill the strip (“SplitScreenStrip” sheet).
The result of this step is the whole strip of the project, populated with the correct
figures (Figure 23).
A B C D E F G H 1 ] K L M N o]} P Q R S T u v w X A
1
2 n
3 T
4 it
5 i
6 a
7
8 e [ + T F T ¢ v T F T e T + [ F [ ¢ [ v T *® [ e [ 1 [ F [ ¢c [ 1 [ & [ © ]
5 T O O 0 S O O 0 - S O S 0
10
11
12 [ 1 -F C. +lo -Fo Co i -F. Ci +z -F2 C: +s -Fs Cs s —Fa Ca +s -Fs Cs
13 AR |+S _F" 0 0 [) 0] 60,000 45,205 | 14,795 | 66,000| 64521 16,274 72,600 -70.973| 17,901 | 79,860 | -78,070 | 19692 | 87,850 |-107,542 0
14 +Inv +Alnv -0 0 3,750 0 3,750 375 0 4,125 413 0 4,538 454 0 4,991 499 0 5491 | -5491 0 0
15 -aP™_|-cop” 0| 3780 0| 3750 152375| 3750 | 15375 | -16,913| 15375 | -16,913 | -18604 | 16.913| -18/604 | 20,464 | 18604 | 20464 | -16472 | 36936 0
16 AP™ | -cop™ 0 0 0 0| -9,000 0| -9000| -9900| 9,000 -9,900| -10,890| 9,900| -10,890 | -11,979 | 10890 | -11,979 | 13178 | 25157 0
17 SWP™ |-Lc” 0 0 0 0] 24000 | 24,000 0| 26,400 | 26,400 0 29,040 | 29,040 0| -21.944| 31944 0| -35140| 35140 0
18 SWP™ | _Lc™ [) 0 0 0| -6000| 8000 0| -6000| 6000 0| -8000| 000 0| 8000|8000 0| 8,000 6,000 0
19 +NFA |-Dep 0 0| 20,000 20,000 -4000 0] 16.000| -4000 0| 12.000| -4,000 0| "8000| -4000 0| "4000| -4,000 0 0
20 -TP T 0 0 0 ) -494 494 0 -959 959 0| 1414 1,414 0| 1919 1919 0| -2478 2,478 0
21 sc! 41! _F [) 0| -4000| -4000| -152| 8030| 3878 147| 3689 7714 293 | 4448 12454 473| 5268 | 18195 691 | 18887 0
2 st +1° -F 0 0| 10,000| 10,000 200| -2,700| 7,500 150 | -2650| 5,000 100| -2,600| 2,500 50| -2,550 0 0 0 0
23 +C° £1° ol 0 0 6,000 6,000 1,154 -231 6,923 2,238 -448 8713 3,299 -660 | 11,353 4477 -895 | 14,934 5783 | -20,717 0
24

Figure 23. Full-scale project strip with all the figures (“SplitScreenStrip” sheet).
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3. Module 3: Building the Strips of Other Matrix Representations

Once constructed the full-scale strip, more compact representations of the strip can be
drawn from it to act as summarized statements highlighting specific accounting and /or
financial magnitudes that may be of interest to the analyst. It suffices to use the split-screen
technique described in Part I, Section 4. Among the many framings that the SSM can take,
we only focus on the SSM with costs classified by nature, SSM with costs classified by
function, SSM showing the net operating liabilities, and SSM showing the net operating
working capital (see also Part I for a detailed description). These framings are easily
obtained via consolidation of rows (Rule 5 of the split-screen technique).

3.1. Expanded Matrices

If the analyst wants to build an expanded matrix and the related strip, it suffices
to consolidate the relevant items of the full-scale matrix and related strip. Alternatively,
the analyst may start from some other (higher-scale) matrix representation to obtain the
same result.

THE EXPANDED MATRIX BY NATURE. Suppose the analyst wants to build the expanded
matrix by nature and the associated strip (see Part I, Equation (33)). To do so, it suffices to
consolidate, respectively, the rows pertaining to the firm’s suppliers and the rows pertaining
to the firm’s employees (see Figure 24).

CODE INSTRUCTIONS: FROM FULL-SCALE MATRIX TO EXPANDED MATRIX (BY
NATURE)
The analyst lays out a range of cells in the “SplitScreenStrip” sheet (rows 25:35) with the
structure of the full-scale matrix (rows 11:23), but with fewer rows. More precisely, on one
hand, the analyst merges the rows pertaining to the suppliers (rows 15:16) into one row
(row 29); on the other hand, the analyst merges the rows pertaining to the employees (rows
17:18) into one row (row 30) by means of a simple sum of the relevant items.
Operationally, one first fills column G (cells G27:G35). To do so, one consolidates the
manufacturing and nonmanufacturing AP:

G29 = GI15 + Gl6
=~ =~ =~

—AP_;  —AP", —AP™
and the manufacturing and nonmanufacturing SWP:

G30 = G17 + G18
~~ ~— ~—
~SWP_;  —SWP™,  —SWP"™

The remaining cells of column G remain unvaried, so one just need to add the proper link.
For example, as regards the AR,

G27 = G13.
AR_; AR

Once column G has been filled, the analyst needs only copy and paste (or drag the fill
handle) to fill the cells of all periods (see Figure 25).

THE EXPANDED MATRIX BY FUNCTION. Suppose the analyst wants to build the ex-
panded matrix and the associated strip by function (see Part I, Equation (36)). To do so,
it suffices to consolidate the rows pertaining to the manufacturing items and the rows
pertaining to the nonmanufacturing items (see Figure 26).
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Full-Scale Matrix

Ce Ciq +1, —F,
+AR; +AR;_, +S, —Far
+Inv, +Inv,_;  +Alnv, -0
—AR" —APZ; —COoP™  +F™™
—AP™ —APM} —COPP™  +ESPT™
—SWP™ | —SWP, —LCM By
—SWPP™ | —SWPI  —LCpm RSP
+NFA, +NFA,_; —Dep, _Ftnfa
—TP; —TP,_, —T, +th
+C +Ciy +1} —F!

+Cf! +CE, +IE _Fd

+C +Ciy +If —F¢

Expanded Matrix (by Nature)

C, Ciq +I; —F
+AR, +AR,_; +S, —F&
+Inv, +Inv,_;  +Alnv, -0
—AP, —AP,_,  —COP; +F™
—SWP, | —SWP._; -LC; +E"P
+NFA, | +NFA,_, —-Dep, —F"°
—TP, —TP_, T, +F?
+Ct +Cl_, +I} —F}
+Cft +Cy +If ~F¢
+Cf +Cf +If —F¢

Figure 24. From full-scale matrix to expanded matrix by nature (see Part I, Equation (33)). The rows

with the same color in the Full-Scale Matrix are consolidated into one row of the same color in the

Expanded Matrix.

A B C D E F G H 1 J K L M N [s] P
1
2 n 5
3 T 30%
4 il 3.80%
5 i4 | 2.00%
6 o 20%
7
8 ¢ | 1 F [ ¢ | F c | 1 | F T
9 a1 [ o 0 | o 1| 1 [ 2
10
11 Project: Full-scale Matrix
12 c 1 -F C4 *+lg -Fg Co +Iy —-F4 Cq +ly —F2 [
13 + AR +5 —F¥" 0 0 0 0| 60,000| 45205| 14.795| 66,000 | -64521| 16274
14 +nv +Alnv  |-0 0 3,750 0 3,750 375 0 4125 413 0 4538
15 — AP - COP™ |+ Fumm 0 |-3.750 0] -3.750( 15,375 3,750 | 15,375 | 16,913 [ 15375 | -16,913
16 — AP™™ | _ COP"" | + FURT 0 0 0 0 -9.000 0| -9.000( -9.900 9.000 ) -9.900
17 - SWp™ |[-LC" + frem 0 0 0 0| -24,000 | 24,000 0| -26,400 | 26,400 0
18 - SWP'™ [-LC™ |4 Fpmeam 0 0 0 0 -6,000 6,000 0 -6,000 6,000 0
19 + NFA - Dep - Fe 0 0| p0.000) [0.000 -4,000 0| 16,000 -4.,000 0} 12,000
20 -TP -T + F* 0 0 0 0 -494 494 0 -959 959 0
21 + (! + ] - F' 0 0 -4,000 -4.,000 -152 8,030 3,878 147 3,689 7,714
22 +c! + 4 -F! 0 0] (10,000 10,000 200 -2,700 7,500 150 -2,650 5,000
23 +C° + ¢ - F© 0 0 6,000 6,000 1,154 -231 6,923 2,238 -443 8,713
24
25 Expanded Matrix (by nature)
26 c 1 -F C.4 +lp -Fo Co +Iy -F4q Cq +lz -F2 Ca
27 + AR +5 —F¥" 0 0 0 0| 60,000| 45205| 14.795| 66,000 | -64521| 16274
28 + v +Alnv | -0 0 3,750 0 3.750 37h 0 4125 413 0 4,538
29 - AP - COP + FUP 0 -3.750 0} |-3.750 | -24,375 3,750 | 24,375 | -26,813 24375 | -26,813
30 - SWP - LC + Fe 0 0 0 0| -30.000 | 30,000 0| -32.400 | 32.400 0
31 + NFA - Dep —Fe 0 0| 20,000) 20,000 -4,000 0| 16,000 -4.,000 0 12,000
32 - TP -T + F* 0 0 0 0 -494 494 0 -959 959 0
23 + + ' -F' 0 0 -4.000 -4.000 -152 8,030 3,878 147 3,689 7,714
34 +cY w14 -F 0 0] 10,000) 10,000 200 -2,700 7,500 150 -2,650 5,000
35 +C° +1° - F*° 0 0 6,000 5,000 1,154 -231 6,923 2,238 -443 8,713
36

Figure 25. The strip of expanded matrices (by nature) (“SplitScreenStrip” sheet). The rows with the

same color in the Full-scale Matrix are consolidated into one row of the same color in the Expanded

Matrix.
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Full-Scale Matrix

C, G +1, —F, Expanded Matrix (by Function)
+AR, +AR,_;  +S, —For C, Cy  +I —F,
+Inv, +Inv,, +Alnv, -0 +AR, +AR.; +S, —F&
—AP" —AP,  —COP™ +E™™ —-NOL?* | -NOL*, —COGS, +F*%
—APP™ | —APTT  —COPP™  +FP™™ —NoLP™ | —NOLM™ —SGA,  +F™P
—swpm | —swpm, —Lcm  +FVP™ = +NFA, | +NFA,_, —-Dep, —FE"°
—SWP/™ | —SWPR  —LCF™  +FPTT —TP, -TP,_, -T, +F?
+NFA, | +NFA,., —Dep, —EY° +C} +CL, +1! —F}
—TP, -TP,_, -T, +E? +cd +c2, +I¢ —F¢
+C} +Cl_, +1} —F} +C¢ +CE 4 +If —F¢
+cé +C& 4 +I¢ —F¢
+Ce +CE, +I¢ —F¢

Figure 26. From full-scale Matrix to expanded Matrix by function (see Part I, Equation (36)). The
rows with the same color in the Full-scale Matrix are consolidated into one row of the same color in
the Expanded Matrix.

CODE INSTRUCTIONS: FROM FULL-SCALE MATRIX TO EXPANDED MATRIX (BY
FUNCTION)

The analyst prepares a range of cells in the “SplitScreenStrip” sheet (rows 37:46) with the
structure of the full-scale Matrix (rows 11:23), but with fewer rows. More precisely, on one
hand, the analyst merges the inventory and the manufacturing costs (rows 14, 15, and 17)
into one row (row 40); on the other hand, the analyst merges the nonmanufacturing costs
(rows 16 and 18) into one row (row 41). Consolidation is obtained by means of a simple
sum of the relevant items. Operationally, one first fills column G (cells G39:G46). To do so,
one consolidates the manufacturing book values,

G40 = Gl14 + G15 + G17
~ =~ =~ =~
—NOL™, Inv_; —AP" — —SWP",

and the nonmanufacturing book values,

G41 = Gl6 + Gl18
~— ~— ~~

~NOL™!  —AP™  _SWP""

The remaining cells of column G remain unvaried, so one just needs to add the proper link.
For example, as regards the AR,

G39 = G13
AR_; AR

Once columns G is filled, the analyst needs only copy and paste (or drag the fill handle) to
fill the cells of all periods (see Figure 27).
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B | C D E F G H | J K L M N (8] P

n 5

T 30%

i 3.80%

4 | 2.00%

a 20%
C | F C | F C | F C
-1 0 0 0 1 1 1 2 2 2

Project: Full-scale Matrix

c I -F C4 *ly —Fo Co +lq —Fa Cq *Iz —Fa C:
+ AR +5 - FYr 0 0 0 0] 60,000 452051 14,795 | 66,000 | -64,521 16,274
+Inv +Alnv | -0 0 3,750 0 3.750 37s 0 4125 413 0 4 538
— AP™ —COP™ | 4 pomm 0| #3750 0 -3.750 [ 15,375 3,750 | 15375 16,913 | 15375 | -16.913
—_AP™ | _ COP™™ | 4 Fumnm 0 0 0 0 -9.000 0 -9.000 -9.900 9.000 -9.900
—SWE™ | -LC™ + FAin 0 0 0 0 -24,000 | 24,000 0 -26,400 | 26,400 0
— SWP™ | - LC™™ + Jwpam 0 0 0 0 -6,000 6,000 0 -6,000 6,000 0
+ NFA - Dep _ Fifw ] 0| [P0,000f 0000 -4.000 01 16,000 -4.000 0] 12,000
-TP -T +F¥ 0 0 0 0 -4194 494 0 -959 959 0
+ +1 -F 0 0 -4.000 -4.000 -162 8.030 3.878 147 3,689 7.714
+ 0¥ e - F4 0 0 10,000 10,000 200 -2,700 7.500 150 -2,650 5,000
0 I - F¢ 0 0 6.000 6.000 1.154 -2 6923 2,238 448 8.713
Expanded Matrix (by function)

c I -F C4 *ly —Fo Co +lq —Fa Cq *Iz —Fa C:
+AR +S _ Fur 0 0 0 0] 60,000 452051 14,795 | 66,000 | -64,521 16,274
- NOL™ |-COGS |4 pows 0 0 0 0] -39.000 | 27750 11,250 | 42900 | 41775 | 12375
— NOL™™ | - SGA + FE 0 0 0 0] -15,000 6,000 -9.000 ( -15,900 ( 15,000 -9.900
+ NFA - Dep _ fifa 0 0| 20.000| %0.000 -4.000 01 16,000 -4.000 0] 12,000
-TP -T +F¥* 0 0 0 0 -494 494 0 -959 959 0
+ ! + -F' 0 0 -4.000 -4.000 -152 8,030 3,878 147 3,689 7,714
Y e -F¢ ] 0| 10,000f 10,000 200 -2, 700 7.500 150 -2, 650 5.000
+ + [ - F* 0 0 6,000 6.000 1,154 231 6,923 2,238 448 8,713

Figure 27. The strip of expanded matrices (by function) (“SplitScreenStrip” sheet). The rows with
the same color in the Full-scale Matrix are consolidated into one row of the same color in the
Expanded Matrix.

3.2. NOL-Framed and NOWC-Framed Matrices

THE NOL-FRAMED MATRIX. If one wants to build a NOL-framed matrix and associated
strip, one may simply aggregate the items of the manufacturing and nonmanufactur-
ing NOL obtained in the expanded matrix (Figure 27, rows 40 and 41; also see Part I,
Equation (39)). Alternatively, starting from the full-scale matrix, one consolidates the rows
pertaining to the net operating liabilities.

CODE INSTRUCTIONS: FROM EXPANDED MATRIX (BY FUNCTION) TO NOL-FRAMED
MATRIX

The analyst lays out a range of cells in the “SplitScreenStrip” sheet (rows 48:56) with
the structure of the expanded matrix (by function) (rows 37:46), but with fewer rows.
Specifically, the analyst merges the rows pertaining to the net operating liabilities (rows
40:41) into one single row (row 51). Consolidation is obtained by means of a simple
sum of the relevant items. Operationally, one proceeds as made for the previous matrix
representations by first filling column G (cells G50:G56). To do so, one consolidates the
rows of the expanded matrix (by function) that form the group of net operating liabilities:

G51 =SUM( G41:G42 )
~~ —
~NOL_, ~NOL"™, —NOL™"
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The remaining cells of column G remain unvaried, so one just needs to add the proper links.
For example, as regards the AR,

G50 = G39
—~— =~
AR_; AR,

Once column G has been filled, the analyst needs only copy and paste (or drag the fill
handle) to fill the cells of all periods (see Figure 28).

WO~ AWk

B - - T - N - Y TV SU R U% )
~ h s W N = O W~

48
49
50
51
52
53
54
55
56
57

B C D F G H ] K L M N o] P
n 5
30%
i | 380%
i1 200%
a 20%
[ c [ + T F T ¢ T v T F [T ¢ | 1 [T F [ c ]
[ 2 [ o T o [ o [ o+ [T 1 [ «+ | 2 [ 2 [ 2 ]
Expanded Matrix (by function)
c —F C_ +1, —F, Co +I, -F, C, +1; -F, C,
+AR +5 _F * 0 0 0 0| 60,000| -45205| 14,795 | 66,000 | 64,521 | 16274
- NOL™ - COGS + F8 0 0 0 0| -39,000| 27,750 | -11,250 | -42,900 | 41,775 | -12,375
-NOL™ | -ScA + F59° 0 0 0 0| -15000| 6,000| -9.000|-15900| 15,000 -9,900
+ NFA - Dep _ g 0 0| €0,000| 20,000| -4,000 0| 16000| 4,000 0| 12,000
-TP -T +F¥ 0 0 ols 0 494 494 0 959 959 0
+c! +1! -F! 0 0| |4,000| [4,000 152 | 8,030| 3878 147 | 3689| 7714
+c? +1° -r? 0 0| fo,000| fo,000 200| -2700| 7,500 150 | -2,650| 5,000
+C* +1° _F* 0 0| |s000| [6000] 1,154 231 6923| 2238 448 8713
NOL-framed Matrix
c -F C_4 +1, —F, C, +1, -F, C, +1; -F C,
+ AR +5 _F" Yo 0 0 0| 60,000 | -45205| 14,795 | 66,000 | -64,521| 16,274
- NOL +0pC = 0 0 0 0| -54,000| 33,750 | -20,250 | -58,800 | 56,775 | -22,275
+ NFA - Dep F 0 0| 0000 P000O0| -4,000 0| 16000| 4,000 0| 12,000
-TP -T +F¥ 0 0 ol Y o 494 494 0 959 959 0
+c! +1! -F! 0 0| -4000| -4,000 152 | 8,030| 3878 147 | 3689| 7714
+c? +1° -r? 0 0| 10,000 10,000 200| -2700| 7500 150 | -2,650| 5,000
+C* +1° _F* 0 0| 6000| 6000| 1,154 231 6923| 2238 448 8713

Figure 28. The strip of NOL-framed matrices (“SplitScreenStrip” sheet). The rows with the same color
in the Expanded Matrix are consolidated into one row of the same color in the NOL-framed Matrix.

THE NOWC-FRAMED MATRIX. If one wants to build a NOWC-framed matrix and the
corresponding strip, one may simply aggregate the relevant rows starting from the NOL-
framed matrix. This result in a five-area matrix (see Part I, Equation (50)).

CODE INSTRUCTIONS: FROM NOL-FRAMED MATRIX TO NOWC-FRAMED MATRIX

The analyst lays out a range of cells structure of the NOL-framed matrix (rows 48:56), but
with fewer rows. Specifically, the analyst merges the rows pertaining to net operating
working capital (rows 50:51 and 53) into one single row (row 60). Consolidation is obtained
by means of a simple sum of the relevant items. Operationally, one proceeds as made
for the previous matrix representations by first filling column G (cells G60:G64). To do
so, one consolidates the rows in the full-scale matrix which form the group net operating
working capital:

G60 = SUM( G50:G51,G53 )

~— —

+NOWC_4 AR_;—NOL_,-TP_;
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The remaining cells of column G remain unvaried, so one just needs to add the proper links.
For example, as regards NFA,
G6l = G52
~— =~
NFA_; NFA_4

Once column G is filled, the analyst needs only copy and paste (or drag the fill handle) to
fill the cells of all periods (see Figure 29).

Woa~ U s W=

48

50
51
52
53
54
55
56
51
58
59
60
61
62
63
64
65

B C D E F G H ] K L M N 0
n 5
T 30%
i 3.80%
9| 2.00%
a 20%
| F | F | F
-1 0 0 0 1 1 1 2 2
NOL-framed Matrix
[+ 1 -F G4 +lp -Fo Cp +l, -F; C, +l; -F>
+AR +8 -F™ 0 0 0 0| 60,000 | -45205| 14,795 | 66,000 | -64 521
- NOL + 0pC o 0 0 0 0| -54,000 | 33,750 | -20,250 | -58,800 | 56,775
+ NFA - Dep -p" 0] » 0| 20,000| 20000 | -4000 0| 16,000 | -4,000 0
- TP -T +F? 1 0 0 0 0 -494 494 0 -959 959
+c! +1! -F! 0 0| +4,000| -4000 -152 8,030 3,878 147 3,689
+C? +1° -F? 0 0 0,000 | 10,000 200 -2,700 7,500 150 | -2,650
+C* +1° - F*¢ 0 0 6,000 6,000 1,154 -231 6,923 2,238 -448
NOWC-framed Matrix
[+ 1 -F G4 +lp -Fo Cp +l, -F; [+ +l; -F>
+ NOWC + EBITDA-T | — glowe ' 0 0 0 0 5506 | -10,961| 5455 6241 | 6,786
+ NFA - Dep -p" ol " 0| P0O000| 20000 | -4000 0| 16,000 | -4,000 0
+c! +! -F' 0 0| Y4000| -4000 -152 8,030 3,878 147 3,689
+c? +1° -F4 0 0| 10,000| 10,000 200 | -2,700 7.500 150 | -2,650
+C° +1° -F*¢ 0 0 6,000 6,000 1,154 -231 6,923 2,238 -448

Figure 29. The strip of NOWC-framed matrices (“SplitScreenStrip” sheet). The rows with the same
color in the NOL-framed Matrix are consolidated into one row of the same color in the NOWC-
framed Matrix.

3.3. Four-Area and Germ Matrices

It is possible to further shrink the strip and have more compact forms. For example,
to favor a synthetic analysis of the project, the analyst may be willing to build a four-area
matrix and corresponding strip, where one only the elements related to operating assets,
non-operating assets, debt, and equity are reported (Part I, right matrix in Equation (12)).
Furthermore, merging the two classes of assets and the two classes of financings, one may
even build the germ strip, where all the accounting and financial items of the project are
aggregated (Part I, right matrix in Equation (8)).

THE FOUR-AREA MATRIX. To build the four-area matrix and corresponding strip, it
suffices to sum the relevant items from some higher-scale matrix (NOWC-framed strip,
NOL-framed matrix, expanded matrix, full-scale matrix).
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CODE INSTRUCTIONS: FROM NOWC-FRAMED MATRIX TO FOUR-AREA MATRIX
The analyst lays out in the “SplitScreenStrip” sheet a range of cells (rows 66:71) with the
structure of the NOWC-framed matrix (rows 58:64), but with only four rows, one for
each area: operations, liquidity, debt, and equity. The analyst proceeds as in the previous
matrices by filling the cells of column G and then copy and paste for the whole strip. The
operating capital is obtained as

G68 = SUM( G60:G61 )
N~~~ —
+C%, NOWC_;+NFA_4

For the three remaining cells of column G, it suffices to provide the proper links (see
Figure 30).

W~ B W

s = = O h h h hhh h hgh LWL
MR O WEHKE SN WA W NR=E O WD

B C D E F G H J K L M N 0
T 30%
i | 3.80%
9| 2.00%
@ 20%
| F | F & | F
-1 0 0 0 1 1 1 2 2
NOWC-framed Matrix
c 1 -F (R +I, —Fo Co +, -F, G, +I, s
+NOWC | + EBITDA-T | - p"ove 0 0 0 0| 5506|-10961| -5455| 6241| 6786
+ NFA - Dep _p 0 0| 20,000 20,000| -4,000 0| 16,000 | -4,000 0
=@ + 1! - F' 0| ¢ 0| -4000| -4000 152 | 8030| 3878 147 | 3,689
+c? + 19 - 0 0| 40,000 10,000 200| -2,700| 7,500 150 | -2,650
+C° +1° = 0 0| |6000| 96,000 1,154 231| 6923| 2238 448
Four-area Matrix
[ 1 -F (R +1, —Fo Co +, -F, C, +1, -F,
+C° +1° =~ 0 0| P0O,000| RO,0OO| 1,506| -10,961| 10545| 2241| -6786
=@ +1! - F! ol Y 0| |-4000| |-4000 152 | 8,030| 3878 147 | 3,689
+c? +1° = 0 0| %oo000| (0,000 200| -2,700| 7,500 150 | -2,650
+C* +1° - F* 0 0| 6000| Y6000 1,154 231| 6923 2238 448

Figure 30. Four-area matrix (“SplitScreenStrip” sheet). The rows with the same color in the NOWC-
framed Matrix are consolidated into one row of the same color in the Four-area Matrix.

THE GERM MATRIX. The germ matrix is easily built, as usual, by consolidating the rows
from some higher-scale matrix.

CODE INSTRUCTIONS: FROM FOUR-AREA MATRIX TO GERM MATRIX

The analyst sets up a range of cells (rows 73:76) in the “SplitScreenStrip” sheet with
the same structure of the four-area matrix (rows 66:71), but with only two rows, one for
each area: investment and financing. The analyst proceeds as in the previous matrices and
fill the cells of column G by aggregation. Specifically, the two cells of column G of the germ
matrix are calculated as follows:

G75 = SUM(G68 : G69) G76 = SUM(G70 : G71)
~~ —_— =~ —_—

ciny co,+Cy cfin cd+cey

Then, one copies and paste to fill the whole strip (see Figure 31).
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. c | + [ ¢ | ¢ [ v | & [ ¢ [ + | F | ¢ |
[ 4 [ o T o [ o [ a2 T 1+ [ + | 2 [ 2 [ 2 ]
Four-area Matrix
c 1 -F C 4 +1p —F, C, +1, -F, c, +1, -F, C,
+C° +1° — = 0 0| 20,000| 20,000| 1,506| 10,961 | 10545| 2241| 6786 5099
+c! +1! -7 0 0| -4000| -4,000 152 | 8,030| 3878 147 | 3689| 7,714
+c? +17 -F¢ 0 0| 10,000| 10,000 200| -2700| 7,500 150 | -2,650| 5,000
+ (" +I° =" 0 0| 6000| &000| 1,154 231 6923| 2238 -448| 8713
Germ Matrix
c 1 -F C,4 +lo —F, Co +1, -F, [ +1, -, C.
+c™ |+™  |-fF™ 0 0| 16.000| 16,000 | 1,354 -2931| 14423 | 2388| -3098| 13,713
22 |ef™ = 0 0| 16.000| 16,000 | 1,354| -2931| 14423 | 2388| -3,098| 13713

Figure 31. Germ matrix (“SplitScreenStrip” sheet). The rows with the same color in the Four-area
Matrix are consolidated into one row of the same color in the Germ Matrix.

4. Module 4: Building the Benchmark Split-Screen Strip

Project appraisal requires the comparison of the project with a benchmark which
collects the values, the profits, and the cash flows of the benchmark portfolio. This module
is precisely devoted to building the benchmark film (or strip) from the market input data
(see Part I, Equation (88)). The mathematical relations are equivalent to the ones used for
the project four-area matrix and strip, but, in this case, we need to flesh out the benchmark
values from the prospective cash flows (which are just equal to the project’s cash flows), so
we use backward induction (see Part I).

4.1. Benchmark Four-Area Matrix

To design the benchmark Matrix, the analyst requires the MARRs as well as the
cash flows. Specifically, the economic value of each area may be calculated with the
backward formula , ‘
v/ +F”

1+ r{

v/

= ,j=old t=1,..n

with V¢ = V! = V¥ = 0 and where Fg/ I = —Vg and Fg/ I = th fort > 1 (see Part I, Equation
(77)). The economic value of the equity can be calculated via the law of conservation:

V¢ = VP + V] — V. The cash flows in the benchmark Matrix are the same as in the project
matrix, except for period 0. The column of benchmark profits is calculated as

Ith = rj-Vz_l, j=o,ld

for the of operating assets, the non-operating assets, and the debt (see Part I, Equation (80)).
The benchmark profit for the equity can be calculated with the law of conservation as a
residual amount: 1* = 1° 4+ I — 1V¥. The operating cash flows can be obtained as sum
of the cash-flow components of the operating area in some higher-scale matrix and the
other cash flows are merely linked from some other higher-scale matrix.

CODE INSTRUCTIONS: BENCHMARK MATRIX SCHEME
The analyst prepares a table in a range of cells (rows 81:86) in the “SplitScreenStrip” sheet
having the structure of the project four-area matrix (rows 66:71). The rates %, r/, and r? are
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recorded in the “Assumption” sheet. The analyst can position them in a space above the
full-scale matrix (cells F3:F5) in the “SplitScreenStrip” sheet and use them in the relevant
formulas. Cells F3:F5 are linked to the cells that contain the value of 7°, 7, and ¢ with the
formulas = Assumptions!$F$27, = Assumptions!$F$28, and = Assumptions!$F$29.

CODE INSTRUCTIONS: ECONOMIC VALUES IN THE BENCHMARK MATRIX
For the operating class, the analyst starts by inserting the value 0 for V¢, V£, V¥, and V¢;
then, the analyst calculates the economic value of AR as of period t = n — 1 = 4 with the
backward formula:
VBB X /)
Vi Vi -K(=-FR) r

(see Figure 32). For the liquid assets and the debt, the analogous backward formula applies:

VS = (M- Xo )/(48T)

oW R /
V85 = (Y85 — X85 )/(1+ $F$5)
v vd  —FYd(=—F) rd

The equity value is calculated with the law of conservation:

V86 = V83 + V84 — V85
—~ O~~~ —~~

Vi Vi vy

d
4 v

4

while the equations are correct, the values obtained in the cell range V83:V86 are not yet
the correct ones, because cells X83:X86 have not yet been occupied by formulas; however,
they will be filled with the amounts of cash flows in the next steps, and the values taken on
by cells V83:V86 will be automatically updated.

VB3 v Je | =(Y83-X83)/(1+5F33)

B C D E F P Q R S T u \" W X Y
1
2 n 5
3 z 30% e 5 00%
4 it | 3.80% r! 1.00%~
5 4| 2.00% P 3.00%
6 a 20%
7
8 c | v~y F e | v T F e o | F T e ]
9 2 |3 | > [ 3 | a4 [ 4 | a4 [ 5 | & [ & |
78
79 Benchmark
80
81 Benchmark: four-area Matrix
82 v 1V -FY \'A +Y; | -FY; Vs Y, | - V, Ve | -F' Vs
83' +V° +7" -F" — . .0
84 ! & ™ - 0 0
85 + v +1% ¥ 0 0
86 + V" + 1" -F" 0 0
87

Figure 32. Cell V83 contains the formula for calculating the economic value V; as a function of
next-period value V§ and cash flow Fg (“SplitScreenStrip” sheet).
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CODE INSTRUCTIONS: INCOMES IN THE BENCHMARK MATRIX.
The analyst may start from the operating area and, in particular, from cell W83:

W83 = V83 x $F$3

B onchmar

L\(o sz 70
(see Figure 33).
a3 ~ Jfx | =V83*5F53
B C D E F P Q R S T U v W X Y
1
2 n 5
3 T 30% r?
4 i 3.80% r!
5 i 2.00% ré
6 @ 20%
7
8
9
78

80
81 Benchmark: four-area Matrix

82 '/ [\ -FY Ve +1Y, -FY, vV, +Y, -FY, +HY, | -FY Vs
83| sV0  |+r% | F" > 0 0
84 + 7! + " -F" 0 0
85 s +" -F"™ 0 0
26 +VE +]" -F'" 0 0
87

7

Figure 33. Cell W83 contains the formula for calculating the benchmark profit (“SplitScreenStrip”
sheet).

For the non-operating area and the debt area, respectively, one uses

W84 = V84 x $F$4 and W85 = V85  $F$5
M~ N N
! vi rl e vy rd

The cash flow of the equity area can be calculated via the law of conservation:

W86 = W83 + W84 — W85
—~ O~ =~ =~

Ve Vo Vi vd
) 1} 1} 1}

while the equations are correct, the values obtained in the cell range W84:W86 are not yet
the correct ones, because cells X83:X86 have not yet been occupied by formulas; however,
they will be filled with the amounts of cash flows in the next steps, and the values taken on
by cells W84:W86 will be automatically updated.

CODE INSTRUCTIONS: CASH FLOWS IN THE BENCHMARK MATRIX
The (changed-in-sign) cash flow may be grabbed by the split-screen strip for t > 0, whereas
it is equal to the economic value for ¢t = 0. Therefore, the analyst may use the following
formula for cell X83:

X83 =1IF( X$9 =0, 18/3_/ X68)

—Ly° period Ve —F

(in such a way, the analyst may later copy and paste the formula to complete the whole strip).
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The analyst then copies the formula in X83 and paste it in cell X84 (the non-operating

area) and in cell X85 (the debt area):

X84 =IF(X$9 =0, Y84; X69) and X85 = IF( X$9 =0, Y85, X70)

7F4Vl period V5I 7Fi 7FAY‘1 period V5d 7F4d

The (changed-in-sign) CFE can be calculated with the same formula or via the law of

conservation:

X86 = X83 + X84 — X85

N N~ = =

o G ) GRS G S

(see Figure 34).
%83 ~ Jx | =IF(X39=10 Y83, X68 )
B C D E F P Q R S T U v W X Y

1
2 n 5
3 T 30% r° 15.00%
4 i | 3.80% r 1.00%
5 i | 2.00% ré 3.00%
6 @ 20%
7
8 c | I | F | c | I F | ¢ | I | F | c |
2 2 | 3 [ 32 [ 3 | 4 [ 4 [ 4 [T 5 JTes [ 5 |
65
66 Four-area Matrix
67 c 1 -F C. +1 -F, C. +l, -F, C, +l —F¢ C:
68 T +]° - F° 5999 3108 | -7.706 1,399 40683 -8714| -3261 5,091 | ¢-1.830 0
69 s +1! -F' 7.714 293 4446 | 12454 473| 5268 18195 691 | {18887 0
70 +c? +¢ -F¢ 5,000 100| -2600| 2500 50| -2,550 0 0 0 0
71 £@e +]° - F* 8713 3,299 660 11,353 4 477 895 | 14934| &5783| {20717 0
78
79 Benchmark
80
81 Benchmark: four-area Matrix
a2 v v -F¥ \'A +H1Y, -FY, \"A +HY, -FY, V, +H1Yg FYe Vg
83| +V° +1" —F? 1,591 239| Yetg39l—= 0
84 +v! +1" -F" 18,700 187 | -18,887 0
85 + e +" F 0 0 0 0
36 +Ve +1" -F'" 20,291 426 | -20,717 0
87

Figure 34. Cell X83 contains the formula for calculating the CFO (“SplitScreenStrip” sheet).

The analyst can now copy the cell range V83 : X86 and paste it in the cell range
G83 : U86 (or, more simply, use the fill handle backwards).

4.2. Benchmark Germ Matrix

Just as with the project matrix, it is possible to construct the benchmark germ matrix.
CODE INSTRUCTIONS: FROM BENCHMARK FOUR-AREA MATRIX TO BENCHMARK
GERM MATRIX
The analyst lays out a range of cells (rows 88:91) in the “SplitScreenStrip” sheet with

the structure of the project germ matrix (rows 73:76). The formulas for producing the
benchmark germ matrix are trivial:

G90 = SUM(G83 : G84) G91 = SUM(GS85 : G86)
—~~ —_— ~— —_—

yinv Vo 4V vfin VA Ve,
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whence the whole strip is obtained by copying and pasting (or, more simply, use the
fill handle).

4.3. Market Value Added Matrix

The analyst can build the Market Value Added (MVA) matrix and the related strip by
computing the differences between the profits of the project and the benchmark profits (see
Part I, Equations (91) and (92)).

CODE INSTRUCTIONS: MVA FOUR-AREA MATRIX

The analyst prepares a cell range (rows 96:101) in the “SplitScreenStrip” sheet with the
structure of the four-area matrices and fills each cell of it with the differences between
the corresponding cells of the benchmark four-area matrix (rows 83:86) and the project
four-area matrix (rows 68:71). For example, starting from the first cell of the table,

G98 = G83 — G68, G99 = G84 — G69
~— =~ ~ =~
Ve, ¢y Vi, ch
G100 = G85 — G70 G101 = G86 — G71
-~ =~ ~ =~
Vﬁl C‘il Vil Ci1

Then, it suffices to copy G98:G101 and paste for the whole strip H98:Y101 (or, more simply,

use the fill handle).
As the reader can see, the range 198:1101 shows the NPV for the various areas: NPV? =

USD5,622, NPV! = USD1,025, NPV? = —USD236, and NPV* = USD6,882.

All the cells reporting the difference ItV I I{ (H98:H101, K98:K101, N98:N101, Q98:Q101,
T98:T101, W98:W101) give voice to the economic residual income (ERI) changed in sign
(see next section for details).

CODE INSTRUCTIONS: MVA GERM MATRIX

The analyst prepares a range of cells (rows 103:106) in the “SplitScreenStrip” sheet with
the structure of the germ matrices. To obtain the two values, one merely turns to the MVA
four-area matrix and sums:

G105 = SUM( G98:G99 )

——
MVAIY MVA°  +MVA!
G106 = SUM( G100 : G101 )
—— ————

MVAfin MVA?, +MVA®

Then, it suffices to copy G105:G106 and paste for the whole strip H105:Y106 (or, more
simply, use the fill handle) (see Figure 35).

5
30%

3.80%

2.00%

20%

103

104

105

106
107

I [ F T e T v [ F T ¢ 7 T F T ¢ T [ F T ¢ T v [ F T ¢ 7 T F T ¢ ]
[ o T o T o T T T 2 T = [z T T3 a7 « T ¢« [ +« [7s T 75 T 5 1]
*Volo |(F'oFo)| VoCo | +1Yi-ly |(F's-Fa)| ViCi | +1'2 ke |(F'2Fa)| VaCa | +'sds |(F'sF3)| VaCs | +1V s |-(F'aFa)| VaCs | +1's ks |(F'sFs)| VsCs
MVA°® ERI” ~(F"-F") 0 0 5,622 5,622 2,338 0 7,959 535 0 8,494 -932 0 7.562 -2,709 0 4,883 4,853 0 0
MVA' ERI' ~(F"-F) 0 0 1.025 1,025 122 0 1,147 -97 0 1.050 -206 0 845 -340 0 504 -504 0 0
Mva? ERI ~(F-F") 0 0 -236 236 93 0 -143 m 0 2 48 0 -24 24 0 0 0 0 0
MVA© ERI® -(F"*-F%) 0 0 6.882 6.882 2367 -0 9.249 367 0 9.616 -1.185 0 8.431 -3.074 0 5357 -5.357 0 0
Market Value Added: Germ Matrix
1=Ca | +1Vo-lo |(FYo-Fo)| VoCo | +IVaty |(F's-Fs)| VaCi | +IVrlz [(F'rFa)| VzC2 | +IVsly |(F'sF3)| V2Ca | +1Y4ly |~(FYsFa)| VaCs | +1ls [(F'sFs)| VsCs
MVA™ ERI™ _(F'"_F™) 0 0 6,647 6,647 2,460 0 9,107 438 0 9,544 1,138 0 8.407 -3,050 0 5357 -5, 357 0 0
MVA™ ERI"™ —(F"™-Fim) 0 0 6,647 6,647 2,460 -0 9,107 438 0 9,544 1,138 0 8.407 -3,060 0 5,357 -5,357 0 0

Figure 35. Market value added: four-area matrix and germ matrix (“SplitScreenStrip” sheet).
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5. Module 5: Performing the Single-Period Analysis

The whole project is described in detail in the split-screen film. However, a convenient
representation of it is possible which favors the detailed analysis of a single period. One
creates a worksheet named “SinglePeriod” where the matrix will be located. In it, one can
use the preferred framing of the SSM. For example, we propose a framing where the BS
at a given date is illustrated and one where the CFS is illustrated. The former facilitates
the comprehension of how the project’s book value is apportioned across the various areas
(customers, suppliers, employees, etc.) and how it is affected diachronically by the income
components and the cash-flow components; the latter facilitates the comprehension of how
the project’s cash flow is apportioned across the various areas and how it is diachronically
determined by income and change of book values. These configurations turn the project’s
split-screen strip into a sequence of snapshots describing the accounting and financial
magnitudes and their relationships for one period.

CODE INSTRUCTIONS: BUILDING THE SET OF MATRICES FOR SINGLE-PERIOD
ANALYSIS

The analyst builds the structure of two split-screen matrices, in the configuration
of full-scale matrix and in the form of BS and CFS (see Figure 36). Cell E2 indicates the
period. The analyst can apply the Data Validation to restrict the values to the periods
of the project, allowing only the values that are in the list “0, 1, 2, 3, 4, 5” or creating a
drop-down list with these values. Some spreadsheets software allow to use a range as
source list, even if it is in another worksheet: in this case, it is possible to use the range
“=PreCalc!$K$2:$P$2”. Three columns on the left (columns D, E, and F, same as in the
sheets “PreCalc” and “SplitScreenStrip”) contain the labels of the rows (“+AR”, “+Inv”,
etc.). Below the structure of the matrix, a row (row 4) contains the descriptor of the column
content. This content is C for Capital, I for Income, and F for Cash Flow. It is variable and
depends on the value of cell E2: “C-1”, “+10”, “~F0”, and “C0” if number 0 is selected for
cell E2; “C0”, “+I1”, “~F1”, and “C1” if number 1 is selected for cell E2, and so on.

4 = “C"&($E$2 — 1)
J4 = “ 4+ 1"&S$E$2
K4 = “_F"&$E$2

L4 = “C"&$E$2

(see Figure 36).
1" ~ fe ="C" 8 (SES21)
A B C D E E G H J K 4
) t: ;‘\ Split-Screen Matrix
4] \ I I | _F | c1
6 3 e +1, EE7 =
7 +AR + Accounts Receivable
3 +iny +Tventory
9 —ap™ — Accouats Payable (manufacturing)
10 - AP™ = Accoums\F‘qyab\e (nonmanufacturing)
11 —swp” — S&W Payable Imanufacturing)
12 —SWp™ — S&W Payable (nonmaqufacturing)
13 + NFA + (Nef) Fixed Assets
14 ~-TP — Taxes Payable
15 =@ + Liquid Assets
16 +c? +Debt
17 +ct + Equity
18
19 O< \ G
21 _F Fr +1y Gy ECH
22 — + Cash receipts from customers
23 B + Cash flow from inventory (= 0)
24 e — Payments ta suppliers (manufacturing)
25 . popim — Payments to suppliers (nonmanufacturing)
26 P — Payments to employees (manufacturing)
27 F g — Payments to employees (nonmanufacturing)
28 = — Asset disposal (net of capital
29 +F% — Payments for income taxes
30 = + Cash flow from liquid assets (net of deposits)
31 -F? + Cash flow to debt
32 -F° + Cash flow to equity
33

Figure 36. Cell 14 depends on cell E2: if E2 value is ¢, then 14 value is Ct-1 (e.g., if E2 = 1, then 14 is
“C0”). Analogous code for row 19 (“SinglePeriod” sheet).
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To fill the cells of the matrix, we again employ the INDEX and MATCH combination.
The technique is like the one described in Section 2.2, used in the split-screen strip for
picking the amounts from the “PreCalc” worksheet.

The more external formula is:

INDEX( FullScaleStrip, row_num, column_num)

where

“FullScaleStrip” is the range of cells where the full-scale strip is located (i.e. the range
SplitScreenStrip!$13:$23);

“row_num” is the row-number of the range “FullScaleStrip” where the item that
contains the sought value is located: it can be selected by matching the label of the row in
the Matrix and the label in the split-screen strip, using the function MATCH;

“column_num” is the column-number of the range “FullScaleStrip” where the category
(capital, income, or cash flow) and the period that contains the sought value are indicated:
it can be selected by matching the label of the column in the matrix and the labels in the
split-screen strip, using the function MATCH.

One starts from cell 17:

I7 = INDEX( SplitScreenStrip!$13 : $23,

MATCH($D7, SplitScreenStrip!$D$13 : $D$23,0)

7

the result of this formula is the nnmber of the row in the
four-area strip that has the same label as cell $D7 (“+AR”)
MATCH(I$4, SplitScreenStrip!$12 : $12,0)

the result of this formula is the number of the column in
the four-area strip that has the same label as cell 1$4 (“C0”)

)

(see Figures 37 and 38).

7 w Jx | = INDEX( SplitScreenStripl$13:523, MATCH( $D7, SplitScreenStripl$D$13:$0%$23, 0 ), MATCH( |54, SplitScreenStripl$12:512, 0 ) )

A B C D E F G H | J K L
1
, t: | 1 Split-Screen Matrix
3
: = | co | H1 [ 7 | c1 |
6 c | | T TTTmmme—— Ces +l, —F, C.
7 HOAR- +—Acecotnts Recetvable ——— = 0 60,000 -45.205 14,795
8 +Inv + Inventory 3,750 375 0 4,125
9 - AP” — Accounts Payable (manufacturing) -3,750 -15,375 3,750 -15,375
10 AP™" — Accounts Payable (nonmanufacturing) 0 -9.000 0 -9.000
11 - SWP™ — S&W Payable (manufacturing) 0 -24,000 24,000 0
12 - SWp™" — S&W Payable (nonmanufacturing) 0 -6,000 6,000 0
13 + NFA + (Net) Fixed Assets 20,000 -4,000 0 16,000
14 - TP —Taxes Payable 0 -494 494 0
15 2E + Liquid Assets -4,000 -152 8,030 3,878
16 +c? + Debt 10,000 200 2700 7,500
17 +C* + Equity 6,000 1,154 231 6,923
18

Figure 37. Cell I7 contains the formula for picking up the Account Receivable AR as of period ¢ =0
(“SinglePeriod” sheet).
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The formula written for cell I7 can then be used for cells J7 and K7 as well:

J7 = INDEX( SplitScreenStrip!$13 : $23,
MATCH($D7, SplitScreenStrip!$D$13 : $D$23,0),
MATCH(J$4, SplitScreenStrip!$12 : $12,0)

)

The analyst can then copy cell I7 and paste it in cells ]7 and K7. Cell L7 contains the formula
that applies the law of motion:

CG=Ca1+L—-F
L7 = 17 + J7 + K7
Ny N N
ARy ARtfl St 7Ftar

The analyst can copy range I7:L7 and paste it in range 18:L17 (or drag the fill handle).

B C D E F G H 1 ] K L M N o P Q R s T u v w X Y
1
2 5
3 0% 15.00%
4 3.80% 1.00%
5 2.00% 3.00%
6 20%
7
8 [ e T + T ¢ T ¢ T + T ¢ T ¢ T + [ 7 T ¢ T + T ¢ T ¢ T + T 7 T ¢ T 1+ T 7 [ ¢ T
£ =T o T o T o T T 2 T 2 [ 2 [P s s « [ o« T & 75 [7s T 5 1]
10
11 | Project: Full-scale Matrix
12 [ 1 | F | ¢, [ 41, | -Fy C, +1y —F, c, +1 —F,; C, +1y —F, C, +, —F, C, +1 —F, C,
13 +AR  |+s - | o] o 0| 0 60000| -45205| 14705 86000 | -64521| 16,274| 7200 | -70,073| 17,901 | 79.860| 78,070 | 19,602| 87,850 |-107,542 0
14 sy |+amv [-0 0| 37150 0| 3750 375 0| 4125 413 o| 4538 454 0 4991 499 0| 5491| 5491 0 0
15 —ap” |-copm |sp®n 0| 37150 0| 3750| -15375| 3750| -15375| 16913 | 15375| -16913| 18604 | 16913| 18,604 | 20464 | 18,604 | 20.464 | -16472| 36936 0
16 —ap™ |_cop™ |+ F®m 0 0 0 0| -9,000 0| -o000| 9900 9.000| -9.000] 10890 9.900| -10,890 | -11,679| 10890| -11.079 | -13178| 25157 0
17 swe_[-iem [epoem 0 0 ] 0| 24000 24,000 0| 26400 26,400 0| -20040| 29,040 0| -31944] 31,044 0| 35140 35140 0
18 swe [-1c™ |+ 0 0 0 0| -6.000] 6,000 0| -6000] 6,000 o -6000| 6,000 0| -6000] 6000 o| -6000| 6000 0
19 +NFA |-Dep |_p* 0 0| 20000] 20000 -4,000 0| 16.000] 4,000 0| 12000| -4,000 0| 8o00| 4000 0] 4000| 4000 [ 0
20 -t |-T +F? 0 0 0 0| 404 494 0| 950 959 o 41a] 1414 o “e19] 1919 o 2478] 2418 0
21 e 1 - 0 o| 4000] a000| i52| 8020| 3878 147| 2689 | 7,714 203| 4448| 12,454 473|  5268| 18,195 691 18887 0
22 ¢t 12 -F* 0 o] 10000] 10,000 200 2700] 7500 150| 2650] 5,000 100] 2600] 2,500 50| 2550 [] [ 0 0
23 i ct +1° _F° 0 o 6o000| 6000] 1154] 231| 6923| 2238| 448 8713| 3299 660 11,353 4477| 895| 14934| 5783] 20717 0
24

Figure 38. Cell J13 contains the value that has the same row-label as SiglePeriod!D7 (+AR) and the
same column-label as SiglePeriod!I4 Cy (“SplitScreenStrip” sheet).

The realization of the matrix where CFS statement is illustrated is analogous to the
one described above. The labels of the rows are in column F (column of cash-flow labels)
and the labels of the columns are in row 19. The figures of the matrix are grabbed from the
full-scale strip with the formulas:

J22 = INDEX( SplitScreenStrip!$13 : $23,
MATCH ($F22, SplitScreenStrip!$F$13 : $F$23,0),
MATCH(]J$19, SplitScreenStrip!$12 : $12,0)

)

K22 = INDEX( SplitScreenStrip!$13 : $23,
MATCH($F22, SplitScreenStrip!$F$13 : $F$23,0),
MATCH(K$19, SplitScreenStrip!$12 : $12,0)
)
L22 = (—1) = INDEX( SplitScreenStrip!$13 : $23,

MATCH ($F22, SplitScreenStrip!$F$13 : $F$23,0),
MATCH(K$19, SplitScreenStrip!$12 : $12,0)

)

Cell I22 contains the formula that applies the law of motion:

FE=L4+C_1-C
122 = J22 + K22 + 122
2T LTSNS
Far S, AR, —AR
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The analyst can copy range 122:1.22 and paste it in range 123:L32 (or drag the fill handle).
The analyst can build in the same way any preferred framing of the SSM, with higher
or lower scale, depending on the objective of the analysis.

6. Module 6: Reshaping the Project Split-Screen Strip

The model’s main purpose is to communicate the result of the numeric analysis: the
recipients of the reports can include readers that are not familiar with the compact structure
of the split-screen strip. The Transposed Matrix (Part I, Section 10.2) and a set of standard
financial statements may be easily extracted from the split-screen strip.

6.1. Reshaping the Strip as a Transposed Matrix

The Transposed Matrix, presented in Part I, Section 10.2, is a compact form of the
project strip which provides an intuitive picture of the whole project in terms of three
submatrices, respectively reporting the book values (C;), the incomes (I;), and the cash
flows (F), each one divided into the main four areas (operating, non-operating, debt, and
equity) (see also Figure 39):

Symbol Description

+C° + Operating assets

+C! + Liquid assets

cinv Investments

+c1 + Debt

+C°¢ + Equity

cfin Financings

+1° + Operating income

+I + Interest income

+Iinv Income from assets

+I14 + Interest expenses

+I° + Net Income

[ Income to capital providers

+F° + CFO (cash flow from operations)
+F! + CFL (cash flow from/to non-operating assets)
Finv Cash flow from assets

+F4 + CFD (cash flow to debtholders)
+F¢ + CFE (cash flow to equity)

Ffin Cash flow to capital providers

Figure 39. Structure of a column of the Transposed Matrix: capital amounts, incomes, and cash flows
are in vertical format (symbol on the left, description on the right; see also Part I, Section 10.2).

CODE INSTRUCTIONS: STRUCTURE OF TRANSPOSED MATRIX
The analyst adds, in his workbook, a new worksheet—"TransMatrix”—and creates three
ranges of cells representing the three submatrices presented in Part I, Equation (70) (see
also Figure 40 below).

Each row of the Transposed Matrix contains the label of the corresponding row in
the four-area matrix (SplitScreenStrip!D68:F71): columns D, E, and F report the labels that
pertains, respectively, to capital, income and cash flow.
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CODE INSTRUCTIONS: FILLING THE CAPITAL SUBMATRIX OF TRANSPOSED MA-
TRIX

We employ again the INDEX and MATCH combination. The technique is like the one
described in Section 2.2, used in the split-screen strip for picking the amounts from the
“PreCalc” worksheet.

A B C D E F G H [ J K L M N
1
2 [ [ E 2022 2023 2024 2025 2026 2027
3
4 Co C, C, C, C. Cs
. B —
7 +C +c!
8 +Cc™
10 + c? + ¢
11 +C*° +C*°
12 +c®
13
14 Iy Iy I Iy s Is
16 +1°
17 +1!
18 + I
20 +1°
21 ' +
22 +r®
23
24 Fo F4 F, F; Fy Fs
26 -F +F°
27 -F! +F'
28 + F™
30 - F° + Fd
31 -F°* +F*
32 + i
33

Figure 40. Structure of the Transposed Matrix (“TransMatrix” sheet).
The more external formula is:
INDEX( FourAreaStrip, row_num, column_num)

where

“FourAreaStrip” is the range of cells where the four-area Matrix is located (i.e. the
range SplitScreenStrip!$G$68:$Y$71);

“row_num” is the row-number of the range “FourAreaStrip” where the item that
contains the sought value is located: it can be selected by matching the label of the row in
the Transposed Matrix and the label in the split-screen strip, using the function MATCH;

“column_num” is the column-number of the range “FourAreaStrip” where the cat-
egory (capital, income, or cash flow) and the period that contains the sought value are
indicated: it can be selected by matching the label of the column in the Transposed Matrix
and the labels in the split-screen strip, using the function MATCH. One starts from cell I6:
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I6 = INDEX( SplitScreenStrip!$G$68 : $Y$71,
MATCH($D6, SplitScreenStrip!$D$68 : $D$71,0) ,

the result of this formula is the number of the row in the
four-area strip that has the same label as cell $D6 (“+C°”)
MATCH (I$4, SplitScreenStrip!$G$67 : $Y$67,0)

the result of this formula is the number of the column
in the four-area strip that has the same label as cell 1$4 (“Cy”)

)

The formula written for cell I6 can then be used for cells 17, 110, and I11 as well.
Rows 8 and 12 contain the sums of the previous rows:

I8 =SUM(l6:17) 112 = SUM(J10: I11)
N~ N——" N—_——
Cinv Cy+C) Chin ci+cg

Hence, the analyst can copy the range of cells 16 : 112 and paste it in the range J6 : N12 (or,
more simply, use the fill handle), see Figures 41 and 42.

16 v || = INDEX{ SpltScreenStrip/5G563:5Y571, MATCH( 5D6, SpltScresnStipl3DS68:5D571, 0 ). MATCH( 154, SplitScreenSiripl5G567-5Y567. 0) )
A B C D 3 F 6 _H [ ) K L M N 0 P Q R
1
2 c I F 2022 2023 2024 2025 2026 2027
3
4 C C [ [ C c iC
6 o= —c=—1+0000] y0545] 95009] 1309] 3261 0 34,681
7 v C +c 4000 [3878] |7.714] 12454 | 18195 0 38,242
8 +c™ | 16,000 | "14,423 | %13,713| 13,853 | 14,934 0 72,923
10 c L+ c? 10,000 $7,500] ¢5000| 2500 0 0 25000
11 +C +c* 6,000 [6923| |8,713] 11,353 | 14,934 0 47,923
12 +cf™ | 16,000 14,423 | %13,713| 13,853 | 14,934 0 72,923
13
Figure 41. Cell I6 contains the formula for picking up the operating capital C° as of period t = 0; cells
I8:N8 and [12:N12 contain the sums of the two rows above (“TransMatrix” sheet).
A B C D E F
1
2 n 5
3 T 30%
a i [ 380%
5| i | 2.00%
6 a 20%
7
8 I c T T [ F [ ¢ T T [ F [ ¢ ] I | F [ ¢ T | F e T | F B T | F c |
s T S S S Y S S Y S S O - |
65
66 Four-area Matrix
67 | C 1 -F C_q +lg Fo | G | +h —F1 G +l2 -F2 Cz +13 -Fs Cs +la -Fa [ +ls -Fs Cs
63| - +]¢ —F" 0 0 20,000/ 20,000 1,506 [ -10,961| 10,545 2241] 6,786 5,999 3,106 | -7.706 1,399 4,053 -8714) -3.261 5,091) -1,830 0
69 + ' +1' - F' 0 0 A_M 4,000 -152 8,030 3.878 147 3.689 7,714 2493 4446 | 12454 473 5268 | 18195 691 | -18.887 0
70| +c! +1¢ -F! 0 0| 10,000 10,000 200 -2,700 7.500 1560 -2.660 5,000 100 -2.600 2,500 50 -2.550 0 0 0 0
71] +C* +1° —F* 0 0 6,000 6,000 1.154 231 6.923 2.238 -448 8,713 3,299 -660 ) 11,353 4477 -895 ) 14,934 5,783 | -20.717 0
72

Figure 42. Cell J68 contains the value that has the same row-label as TransMatrix!D6 (+Cy and the
same column-label as TransMatrix!I4 (Cy) (“SplitScreenStrip” sheet).
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CODE INSTRUCTIONS: FILLING THE INCOME SUBMATRIX OF TRANSPOSED MA-
TRIX

The technique useful for filling the cells of the income submatrix is the same employed
for the capital submatrix. The only difference in the formula is in the column where the
row-labels are reported: the column of incomes is E. Cell 116 is calculated as follows:

I16 = INDEX( SplitScreenStrip!$G$68 : $Y$71,
MATCH (($E16, SplitScreenStrip!$E$68 : $E$71,0) ,

the result of this formula is the number of the row in the
four-area strip that has the same label as cell $E11(“+1°”)
MATCH(”+" &I$14, SplitScreenStrip!$G$67 : $Y$67,0)

the result of this formula is the number of the column
in the four-area strip that has the same label
(preceded by“+") as cell 1$14 (“+1y”)

116

(see Figure 43).
Jx | = INDEX( SplitScreenStrip/$G$68:3Y$71, MATCH( SE16, SplitScreenStripl3ES68:5E571, 0 ), MATCH( "+"&I314, SplitScreenStripl5G367-5Y367. 0 ) )
F G H | J K L M N 0 P Q R
F 2022 2023 2024 2025 2026 2027
%‘. * g Iy I, Iy Iy lg Il
= I
+9 =12 =t 0 1,506 2,241 3,106 4053 5,091 15,997
+ 1 41 0 -152 147 293 473 591 1,453
+1™ 0 1,354 2,388 3,399 4,527 5,783 17,450
+ 1 + 14 0 200 150 100 50 0 500
+1 + 0 1,154 2,238 3,299 4 477 5783 16,950
1™ 0 1,354 2,388 3,399 4,527 5,783 17,450

Figure 43. Cell I16 contains the formula for picking the operating income I° as of period t = 0; cells
118:N18 and 122:N22 contain the sums of the two rows above (“TransMatrix” sheet).

The operator “&” joins the text strings, so the formula “+”&I$16 returns the symbol
“+” alongside the content of cell 116, that is, it returns the value +1y. This operation is
necessary, because the labels in the “TransMatrix” sheet are “Iy”, “I,”, “I,”, “13”, “14”, and
“I5”, but the labels in the “SplitScreenStrip” sheet are “+1y”, “+ 1", “+1”, “+13”, “+14”,
and “+15".°

The formula written for cell I16 can be used for 117, 120, and 121 as well. Rows 18 and
22 contain the sums of the previous rows:

118 =SUM(I16:117) 122 = SUM(I20 : 121)
—~— —— =~ ——

Iy Ig+1 Ifin I+

The analyst can then copy the cell range of cells 116 : 122 and paste it in the range J16 : N22
(or, more simply, use the fill handle. See Figure 43).

CODE INSTRUCTIONS: FILLING THE CASH-FLOW SUBMATRIX OF TRANSPOSED
MATRIX

The technique useful for filling the cells of the cash-flow submatrix is the same employed
for the capital submatrix and the income submatrix. The column where the row-labels are
is column F. In the “TransMatrix” sheet, the rows of cash flows have positive sign; whereas,
in the four-area matrix in the “SplitScreenStrip” sheet, they have negative sign. For this
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reason, when we pick the value from the four-area Matrix, we must change it in sign (i.e.,
one multiplies by —1). One starts from the CFO, in cell 126:

126 = (—1) = INDEX( SplitScreenStrip!$G$68 : $Y$71,
MATCH/($F26, SplitScreenStrip!$F$68 : $F$71,0) ,

the result of this formula is the number of the row in the
four-area strip that has the same label as cell $F26 (“—F°”)
MATCH (“~"&1$24, SplitScreenStrip!$G$67 : $Y$67,0)

the result of this formula is the number of the column
in the four-area strip that has the same label
(preceded by “~") as cell 1$24 (“~F")

(see Figure 44).
126 ~ Jx | = (1) " INDEX( SplitScreenStripl5G568-5YS71, MATCH( $F26, SplitScreenStripl$FS68-5F571, 0 ), MATCH( "—"&I524, SplitScreenStrip!$GS67-5Y567, 0 ) )
A B C D E E G H | ] K L M N (0] P Q R
1
2 c | F 2022 2023 2024 2025 2026 2027
3
24 F F F F F F IF
& %... — T 0 1 2 3 4 5 t
26 R ] *&0,000 0,961 6,766 7,706 8,714 1,830 15,997
27 -F +F! 4000]| |-8,030] |-3,689| -4446| -5268| 18887 1,453
28 + F™ -16,000| 2931 3,098 3,260 | 3,445 20,717 17,450
30 -F? +p? -10,000 2,700 2,650 2,600 2,550 0 500
31 - F® + F* -6,000 23 448 660 895 | 20,717 16,950
22 +r™ | 46000| Y2931| "3008| 3260 3.445| 20717 17,450
33

Figure 44. Cell 126 contains the formula for picking the operating cash flow F° as of the period ¢ = 0;
cells 128:N28 and 132:N32 contain the sums of the two rows above (“TransMatrix” sheet).

The operator “&” joins the text strings, so the formula “—"&I$24 returns the symbol
“—" alongside the content of the cell 124, i.e., it returns the value —Fy: this operation is
necessary, because the labels in the “TransMatrix” sheet are “Fy”, “F,”, “F,”, “F3”, “F”,
“Fs”, but in the “SplitScreenStrip” sheet the labels are “—Fy”, “—F,”, “—F"”, “—F",“—F",
“—F5".

The formula written for the cell 126 can be used for 127, 130, and 131 as well.

Rows 28 and 32 contain the sums of the previous rows:

128 = SUM(I26:127) 132 = SUM(I30:131)
~— — =~ —
Finv FS+F! Efin F+F§

The analyst can then copy the cell range 126 : 132 and paste it in the range ]J26 : N32 (or,
more simply, use the fill handle).

FCFE AND CFL. The CFS in the Transposed Matrix enables the analyst to disclose an
important piece of information: the Free Cash Flow to (or from) Equity (FCFE). It is
obtained by consolidating the CFO and CFD row (i.e., FCFE; = F? — F). A positive
FCEFE indicates that the operations sustain the debt and leave some extra cash that may be
distributed to shareholders or reinvested in liquid assets; a negative FCFE indicates that
the operations cannot service the debt, so a financial deficit exists which must be covered
either by equity or by liquid assets or by new borrowing (see Figure 45 below. See also Part
I, Section 9). In both cases, it is necessary to make a decision on the CFL: if FCFE is positive,
it is necessary to make a payout decision (how much will be retained in the firm and how
much will be distributed to equityholders?); if FCFE is negative, it is necessary to make a
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financing decisions (how much will be financed by cash withdrawals, by issuance of new
shares, or by new borrowing?). In other words, CFE is a decision variable from t = 0 to
t =n —1 (att = n, the project ends and the CFE is equal to the sum of the last FCFE and
the end-of-period balance of liquid assets (see Part I, Equations (61) and (62)).

CODE INSTRUCTIONS: FILLING THE CFL STRIP

The FCFE matrix is simply a different representation of the data in the cash-flow submatrix
of Transposed Matrix (see Part I, right matrix in Equation (63)). It can be placed in the
“TransMatrix” sheet, rows 37:40, below the Transposed Matrix:

138 = 126 — 130
~—~ ~—~ =
FCFE, F Fg
139 = (—1) * 131
~—~— N~
~F§ K
140 = 138 + 139
~ N~
,1:(7) FCFE, —~E
(see Figure 45).
M40 v Jx | =M38 + M39
A B C D E F G H 1 ] K L M N o] P Q R
1
2 C 1 F 2022 2023 2024 2025 2026 2027
3
24 Fo F4q F3 Fa Fa Fs Ik
26 -F +F" £0,000 | 10,961 6,786 7,706 8.714 1,830 15,997
27 -F +F' 4,000 -8,030| -3689| -4446| -5268| 18887 1,453
28 + Fiv {16,000 2,931 3,008 3,260 3.445 | 20,717 17,450
30 -F +FY 410,000 2,700 2,650 2,600 2,550 0 500
31 -F +F* -6,000 231 448 660 895 | 20,717 16,950
32 + F" 116,000 2,931 3,008 3,260 3.445 | 20,717 17,450
23
34 Cash flow|from or o liquid assets
a5
38 FCFE 10,000 8,261 4.136 5106 6,164 1,830
39 - F* 5,000 -231 -448 -660 -895 | 20,717
40 = -4.000 8.030 3.689 4446 5.268 | -18.887
41

Figure 45. The FCFE at time t = 4 (cell M38) is positive and equal to USD 6,164. Part of it is distributed
to the firm’s shareholders (F; = USD895), the remaining part is retained by the firm and reinvested in
liquid assets (—Fi = USD5, 268). This figure is necessary for calculating C 411 and, therefore, completing
the BS as of period 4. The CFE at time t = 5, when the project ends, is Ff = USD20, 717, equal to the
FCFE (USD 1,830) plus the end-of-period balance of liquid assets (USD 18,887).

THE BENCHMARK TRANSPOSED MATRIX. It is convenient to build the Transposed
Matrix for the benchmark as well (see Part I, Equation (87)).
It will turn out to be computationally helpful when appraising the project.

CODE INSTRUCTIONS: BUILDING THE BENCHMARK TRANSPOSED MATRIX

The analyst creates, in rows 45:73 of the “TransMatrix” sheet, a structure like the one created
for the Transposed Matrix in rows 4:32. Each cell of this new structure contains the same
formula as the corresponding cell of transposed matrix, but different in the strip where
the amounts are picked up: the source of data of the project Transposed Matrix is the
project strip (rows 68:71 of the “SplitScreenStrip” sheet), whereas the source of data of the
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benchmark Transposed Matrix is the benchmark strip (rows 83:86 of “SplitScreenStrip”
sheet). For example, the value V{j in cell I47:

147 = INDEX( SplitScreenStrip!$G$83 : $Y$86,
MATCH($D47, SplitScreenStrip!$D$83 : $D$86,0),

the result of this formula is the number of the row
in the benchmark four-area strip that has
the same label as cell $D47 (“+V°”)
MATCH (1$45, SplitScreenStrip!$G$82 : $Y$82,0)

the result of this formula is the number of the column
in the benchmark four-area strip that has
the same label as cell 1$45 (“Vy”)

(see Figure 46).
147 w fx | = INDEX( SplitScreenStripl3G583:5Y586, MATCH( $D47, SplitScreenStriplD383:5D586, 0 ), MATCH( 1545, SplitScreenStripl$G562:5Y562, 0 ) )
A|lB|C D E F G H | J K L M N 0 p Q R
1
2 [ I F 2022 2023 2024 2025 2026 2027
3
43 Benchmark transposed Matrix
44
45 V, V. V. V. v, V,
47 | o= —r—Jeb5e22]| ge504| 14403 so61| 1501 0
48 + 7! + 7! 2975| |5.026| 8765| 13299 | 18700 0
49 + 22647 | 935209 | 23258 | 22259 20,201 0
51 vl o764] 97357 4.928] 2476 0 0
52 + VT +V° 12882| 16,172 18,330 | 19,784 | 20,291 0
53 + 22647 | 93529 | 23258 | 22259 20291 0
54
55 i Y. v, Vv Vv, v v
55 @L - T [ 1 2 3 4 5 t
57 o —r—J» o e3843] 2776 24174 1344 239 10,376
58 +1" + " 0 30 50 38 133 187 428
59 + v 0| "3813| 2826| 2262| 1477 426 10,804
61 + " 0 293 221 148 74 0 736
62 +1"% +1" 0| [3521| 2605 2114| 1403 426 10,068
63 + 78 o "3813| 2826| 2262| 1477 426 10,804
64
65 FY FY FY FV. = = £FY
65 = - T [ 1 2 3 a 5 | t |
67 R ~re—1eb5622 | 90061| 6786 7706| 8714| 1,830 10,376
68 -F" +FV 2975| |8030| -3689| -4446| -5268| 18887 428
69 +F" | 22647 | '2931| 3,008| 3260 3445| 20,717 10,804
71 —p¥ 5P 9764| #2700 2650| 2600| 2550 0 736
72 -p'" +F® 12,882 231 448 660 895 | 20,717 10,068
73 +r'E | 22647 | '2931| 3,098| 3260 3,445| 20,717 10,804

Figure 46. Benchmark Transposed Matrix. Cell 147 contains the formula for picking up the economic
value of operating assets V° as of period t = 0 (“TransMatrix” sheet).

The formula written for the cell 147 can be used for 148, I51, and I52 as well. Rows 49
and 53 contain the sums of the previous rows:

149 = SUM(J47 : 148) 153 = SUM(J51:152)
—~— —_ =~ ——

Vinv Vo+V Vi VI+Vg
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The value I(Y 9 in cell I57 is obtained as

157 = INDEX( SplitScreenStrip!$G$83 : $Y$86,
MATCH ($E57, SplitScreenStrip!$D$83 : $D$86,0),
MATCH (“+"” &I$55, SplitScreenStrip!$G$82 : $Y$82,0)
)

The formula written for cell I57 can be used for I58, 161, and 162 as well. Rows 59 and 63
contain the sums of the previous rows:

159 = SUM(I57:158) 163 = SUM(I61 : 162)
—~~ —— —

Ig/inv I(\)/'o + I(\)/l I(\)/ﬁn IS/d + I(\)/e
The value FOV 9 in the cell 167 is obtained as

167 = (—1) = INDEX( SplitScreenStrip!$G$83 : $Y$86,
MATCH($F67, SplitScreenStrip!$D$83 : $D$86,0),
MATCH(” — "&I$65, SplitScreenStrip!$G$82 : $Y$82,0)
)

The formula written for cell 167 can be used for 168, 171, and 172 as well. Rows 69 and
73 contain the sums of the previous rows:

169 = SUM(167:168) 173 = SUM(I71 : I72)
—~— — =~ ——

F(;/inv Pa/o + F[;/[ FOVﬁn F[}/d 4 P(;/e

The Transposed Matrix makes it easy to calculate the sums of all the rows, which will
be employed for computing the measures of worth in Module 7. The analyst uses column
P in the “TransMatrix” sheet for calculating the sums of the rows. For example, one can
calculate the sum of book values, C (= Yj_, C¢) in cell Pé:

P6 = SUM( 16: N6 )

€9,C3,...,CY
—_—
Yio ¢

(see Figure 47).

The formula written for cell P6 can be used for P7, P8, P10, P11, and P12 as well.
In the same way, the calculation of the sum of incomes and cash flows is possible in the
other submatrices of the project (cells P16:P18, P20:P22, P26:P28, and P30:P32) and of the
benchmark (cells P57:P59, P61:P63, P67:P69, and P71:P73).
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P26 ~ Jx || = SUM{ 126:N26 )
A B C D E F G H I J K L M N o) P Q R

1

2 c 1 F 2022 2023 2024 2025 2026 2027

3

4 Cy Cy C, C; Cy Cg IC

6 et rc° | eopestesesT—o999—+aseT—oo64 5 34,681
7 +C +¢! -4.000 3,878 7714 | 12454 | 18195 0 38,242
8 +c™ 16,000 | 14423 | 13,713 | 13,853 | 14,934 0 72,923
10 +C° =@ 10,000 7,900 5,000 2,500 0 0 25,000
11 +C° +C° 6,000 6,923 8,713 | 11,353 | 14,934 0 47923
12 +c™ 16,000 | 14,423 | 13,713 | 13,853 | 14,934 0 72,923
13

14 lp Iy I I3 ly Is Zl
16 + +1° & 47506 -2+ S5 4553 CATEa) 15,997
17 + +1 0 -152 147 293 473 691 1,453
18 + 7" 0 1,354 2,388 3,399 4,627 5,783 17,450
20 + = 0 200 150 100 50 0 500
21 + + ™ 0 1,154 2,238 3,299 4,477 5,783 16,950
22 + 1 0 1,354 2,388 3,399 4,527 5,783 17,450
23
24 Fp Fy F; Fs Fy Fg EF,
26 -F + F* SO0 T—16:961 G786 100 Bt 536 15,997
27 -F +F! 4000| -8030| -3689| -4446| -5268| 18887 1,453
28 +F™ -16,000 2,931 3,098 3,260 3,445 | 20,717 17,450
30 -F + pe -10,000 2,700 2,650 2,600 2,550 0 500
31 -F +F*° -6,000 231 448 660 895 | 20,717 16,950
32 +fp™ -16,000 2,931 3,098 3,260 3,445 | 20,717 17,450
33

Figure 47. Column P contains the sums of the rows (“TransMatrix” sheet).

6.2. Reshaping the Strip as a Set of Conventional Financial Statements

A different representation of the output is in the form of standard financial statements.
Using report forms, the BS, IS, and CFS are laid out in report form (see also Part I, Figure 3).

CODE INSTRUCTIONS: STRUCTURE OF FINANCIAL STATEMENTS
The analyst creates, in his workbook, a new sheet — “ConventionalFinStat” — and sets up
some ranges of cells to host the pro forma BSs, ISs, and CFs (Figures 48-50).

Each row contains a label in column D, E, or F: they are references of the values in the
split-screen strip and report the capital amounts, incomes, and cash flows.

The standard pro forma financial statements are just a different way to show the results
of the project. The analyst picks up the values for period 0 from the “SplitScreenStrip”
sheet and feeds them into the conventional BS, IS, and CFS. Then, it suffices to copy and
paste (or drag the fill handle) to fill the strip of all the project’s BSs.

CODE INSTRUCTIONS: FILLING THE BALANCE SHEET

An effective technique for catching the figures from the split-screen strip is the use of the
combinate functions INDEX and MATCH. The technique is the same described in the
previous sections. For example, the AR are obtained as follows:

L11 = INDEX( SplitScreenStrip!$13 : $23,
MATCH($D11,SplitScreenStrip!$D$l3 : $D$23,0) ,

the result of this formula is the number of the row in the
split-screen strip that has the same label as cell $D11 (“+AR”)
MATCH(L$7, SplitScreenStrip!$12 : $12,0)

the result of this formula is the number of the column
in the split-screen strip that has the same label as cell L$7 (“Cy”)

)

(see Figure 51).
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A B C E G H | J L M N o] P Q
1
2 0 1 2 3 4 5
5
4 | F UoM 2022 2023 2024 2025 2026 2027
6
7 Balance Sheet C, C, [+ C,; C. C.
9 +C° + Operating Assets $
10 + NOWC ;| + Net Operating WC $
11 +AR + Accounts Receivable $
12 +Inv + Inventory $
13 - AP™ — Accounts Payable (manufacturing) $
14 - AP™ — Accounts Payable (nonmanufacturing) $
15 - swp™ — 5&W Payable (manufacturing) $
16 - swp™ — S&W Payable (nonmanufacturing) $
17 - TP — Taxes Payable $
18 + NFA + (Net) Fixed Assets $
19 +c' +Liquid Assets $
20 +¢c™  Investments $
22 +C +c! +Debt $
23 +C +C* +Equity $
24 +c™  Financings $
25
Figure 48. Structure of the balance sheets in the spreadsheet (“ConventionalFinStat” sheet).
A B C E G H J L M N (o] P Q
1
2 0 1 2 3 4 5
5
4 Fil ial Stat t UoM 2022 2023 2024 2025 2026 2027
25
26 Income Statement I 1 I I; I Is
28 +8 +S + Sales $
29 (-).coGs — Cost Of Goods Sold 5
30 + Alnv +Income from inventory (A Inventory) $
31 -cop” — Cost of Purchases (manufacturing) 5
32 -1c” — Labor costs (manufacturing) ]
53 Gross Profit $
34 (-)SGA - Selling General and Administrative Expenses 5
35 - Ccop™ — Cost of Purchases (nonmanufacturing) $
36 -1c™ — Labor costs (nonmanufacturing) ]
Earnings Before Interest, Taxes, Depreciation and s
37 ’EBITDA Amortization
38 — Dep — Depreciation S
39 EBIT __Earnings Before Interest and Taxes $
40 [REN | +Interest income 5
Al 1 -1 + Interest expenses 5
42 EBT _Earnings BeforeTaxes $
43 -T -T —Taxes s
44 +I° +I° Net Income $
45
Figure 49. Structure of the income statements in the spreadsheet (“ConventionalFinStat” sheet).
A B C E G H J L M N [0} B Q
1
2 0 1 2 3 4 5
5
4 | Financial Stat t UoM 2022 2023 2024 2025 2026 2027
45
46 Statement of cash flows (Direct method) Fo Fy F2 F3 Fy4 Fs5
48 +F + Cash receipts from customers §
49 41 w1 + Interest income §
50 - F®™ i — Payments ta suppliers (manufacturing) §
sl - F*"™" : — Payments to suppliers (nonmanufacturing) §
52 - F®™ | Payments to employees (manufacturing) 5
53 - FPm™ L _ Payments to employees (nonmanufacturing) 5
54 +1 - — Interest expenses 3
55 -F?® — Payments for income taxes §
§6 (a) Cash flow from operating activities $
I & 1+ Assetdisposal s
58 F ; — Capital expenditures
53? (b) Cash flow from investing activities 3
& =Ll <G + Debt B
4 i+ Newborrowing s
62 +ac — Principal repayments
. +Issuance of New stock s
63 -F — Distributions to equityholders
§lj (c) Cash flow from financing activities H
66 (a)+{(b)+(c) Change in cash and cash equivalents (ac’) §
67

Figure 50. Structure of the cash flow statements in the spreadsheet (“ConventionalFinStat” sheet).
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L11 - Jx | = INDEX{ SplitScreenStripls13:523, MATCH( 50711, SplitScreenStrip!SD$13.5D523, 0 ), MATCH( L$7, SplitScreenStripl512:512. 0 ) )
G H I J K L M N (o] P Q
0 1 2 3 4 5
Financial Stat it UoM 2022 2023 2024 2025 2026 2027
Balance Sheet C, C, C. C; [ C;
+c° +Operating Assets ﬁ
+NOWC |+ Net Operating WC s »
AR s 5—] =l

+Inv + Inventory 5 3.750
- AP™ — Accounts Payable (manufacturing) $ - 3,750
—AP™ — Accounts Payable (nonmanufacturing) $ -
_SWP™ — S&W Payable (manufacturing) $ -
- swp™ — S&W Payable (nonmanufacturing) 3 -
- TP — Taxes Payable 8 -
+ NFA + (Net) Fixed Assets 8 20,000
+c' +Liquid Assets $ -4,000
+¢™  Investments $

i+c?  i+Debt $ 10,000

i+c® | +Equity $ 6,000
+c¢™  Financings $

Figure 51. Cell L11 contains the formula for picking the Account Receivables (+AR of period ¢ = 0

from the split-screen strip (“ConventionalFinStat” sheet).

Every cell of the BS that contains a value calculated in the split-screen strip can be
filled using the function INDEX-MATCH: the analyst can copy cell L11 and paste it in cells
L12:L.19 and L.22:1.23, as shown in Figure 51.

Other cells are partial sums of the values in the split-screen strip. An example is cell
L10, which contains the value of the net operating working capital, NOWC:

L10 = SUM( L11:L17 )
— —_——
+NOWC, +ARg+Invg— AP} — AP}™ —SWPJ —SWPL" — TP,

or cells L9, L.20, and L24:

N~ S~~~ N~
3 +NOWC,  +NFAg
inv 0 1
(& 0 G
~— ~—
fin d Ce
o cd ¢
as represented in Figure 52.
L20 v fe || =19 +L19
A|B|C D B F G H | J K L M N (o] B Q

1
2 0 1 2 3 4 5
&
4 C 1 F Financial UoM 2022 2023 2024 2025 2026 2027
6
7 Balance Sheet C, c, C. C, C, C;
9 +C° + QOperating Assets $ 20,000
10 +NOWC : +Net Operating WC 8 =
11 +AR +Accounts Receivable 5 =
12 +Inv + Inventory 3 3,750
kg - AP” — Accounts Payable (manufacturing) 3 -3,750
14 — AP™" — Accounts Payable (nonmanufacturing) $
15 - swp™ — S&W Payable (manufacturing) $
16 - swp™™ — S&W Payable (nonmanufacturing) $
a7 —TP — Taxes Payable 5 -
18 +NFA + (Mef) Fixed Assets 5 20,000
ake) +c! +Liquid Assets $ - 4,000
20 +c™ __ Investments s | 16,000
22 +c? +c¢? i+Debt s ¢ 10,000
23 +c* +ct | +Equity s ¢ 6,000
24 +¢™  Financings s ¥ 16,000
25

Figure 52. Cell L.20 contains the formula fur summarizing C° and C!, which determine C™™V (“Con-

ventionalFinStat” sheet).
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Once the BS for t = 0 has been completed, the analyst can copy the cell range L9 : .24
and paste it in the cell range M9 : Q24 (or, more simply, use the fill handle).

CODE INSTRUCTIONS: FILLING THE INCOME STATEMENT
The structure of the formula used for filling the BS can be used for filling the IS. An example
of the formula is

L30 = INDEX( SplitScreenStrip!$13 : $23,
MATCH($E30, SplitScreenStrip!$E$13 : $E$23,0) ,

the result of this formula is the number of the row in the
split-screen strip that has the same label as cell $E30 (“+AInv”)
MATCH(“+"&L$26, SplitScreenStrip!$12 : $12,0)

the result of this formula is the number of the column in the
split-screen strip that has the same label (preceded by+) as cell L$26 (“Iy”)

)

(see Figure 53).

L30 ~ Jx | = INDEX( SpiitScreenStripl513:523, MATCH( SE30, SplitSereenStripl§ES13:5E523, 0 ), MATCH( "+"8L$26, SplitScreenStripl512:312, 0) )

A|lB|C D E F G H I J K| L M N 0 P Q
n —
2 0 1 2 3 4 5
E)
4 Cc | F Fi i UoM 2022 2023 2024 2025 2026 2027
o
25
26 Income Statement I 1 1, 1; I Is
28 iis : +s + Sales ﬁ
& () COGS_— Cost Of Goods Sold 5
30 Jres iy +ineome-from i v 5 a750|
31 - cop™ - cop” — Cost of Purchases (manufacturing) 5 - 3,750
32 -Lc” -Lc” — Labor costs (manufaciuring) $
33 Gross Profit §
34 (<) SGA  —Selling General and Administrative Expenses 5
35 i : - COP™ — Cost of Purchases (nonmanufacturing) 5
36 - -Lc™ — Labor costs (nonmanufacturing) ]

EBITDA Eamin_gs _Belore Interest, Taxes, Depreciation and s

37 Amortization
38 i-Dep -Dep | — Depreciation $
39 EBIT Earnings Before Interest and Taxes $
40 i+l : +1 + Interest income $
41 i+l H -1 + Inferest expenses s
42 EBT Earnings BeforeTaxes $
43 P-T i -T — Taxes 5
44 +7° +I° Net Income $
45

Figure 53. Cell L30 contains the formula for picking the inventory variation, +Alnv, of period t = 0
(“ConventionalFinStat” sheet).

I is a special case, in the sense that, while +I is available in the split-screen strip, the
value —I = (—1)-I is actually required in the IS scheme:

L41 = (—1) = INDEX(SplitScreenStrip!$13 : $23,
MATCH($E41,SplitScreenStrip!$E$13 : $E$23,0),
MATCH(“+"”&L$26, SplitScreenStrip!$12 : $12,0)

)
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The intermediate components of the income statements are not in the split-screen strip, so
the analyst must calculate them in this layout:

129 =SUM( [30:132 )
=~ ="

—COGS, +ATnvg—COPY —LClI
L33 = 128 + 129
=~ <~ =<~

GrossProfity +Salesy —COGSy
L34 =SUM( L35:136 )
~—~ ~—

—SGAg —COoPy™ —1.Cpm
137 = 133 + L34
—~ =<~ —~

EBITDA, GrossProfity  —SGA(
139 = SUM( L37:138 )
~~ ~——

EBIT, +EBITDA(—Dep,
142 = SUM( L39:141 )
S~~~ S——
EBTp +EBITo+1}— 1§

(see also Part I, Figure 5). The net income, I}, is available in the split-screen strip as well.
Of course, the analyst can pick it up and feed it into the conventional scheme (with the
combined function INDEX-MATCH) or calculate it as

144 = SUM(LA2 : L43).
S~~~ N——
I VEBT,-T,

The analyst can now copy the range L28 : L44 and paste it in the cell range M28 : Q44
(or, more simply, use the fill handle).

CODE INSTRUCTIONS: FILLING THE CASH FLOW STATEMENT
The structure of the formula used for filling the BS and for the IS can be used for filling the
Cash Flow Statement. An example of the formula is

L48 = (—1) = INDEX( SplitScreenStrip!$13 : $23,

MATCH ($F48, SplitScreenStrip!$F$13 : $F$23,0) ,

the result of this formula is the number of the row in the
split-screen strip that has the same label as cell $F48 (“—F*")
MATCH(”-"&L$46, SplitScreenStrip!$12 : $12, 0)

the result of this formula is the number of the column in the
split-screen strip that has the same label (preceded by—) as cell L$46 (“—Fy”)

)

(see Figure 54).
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L48 - fx | = (1) * INDEX( SplitScreenStripl§13:523, MATCH( $F48, SplitScreenStrip!3F513:3F523, 0 ), MATCH( "—"8L546, SplitScreenStrip!512:312, 0 ) )
AlB|C D E F G H | 1 K L M N (0] P Q

N [ = |
2 0 1 2 3 4
3
4 C | F Fi i UoM 2022 2023 2024 2025 2026 2027
26 Statement of cash flows (Direct method&\ 1 Fo F4 F2 LE] Fa Fs
28 E — ashrreceiptsfrom-customer o
49 e +Interest income $
50 — Payments to suppliers (manufacturing) §
51 — Payments to suppliers (nonmanufacturing) §
52 — Payments to employees (manufacturing) $
53 — Payments to employees (nonmanufacturing) §
54 + — Interest expenses $
55] — Payments for income taxes 5
56 Cash flow from operating activities $

"1 + Asset disposal
58 { — Capital expenditures § =L
59 Cash flow from investing activities $
61 e SE o

s i+ Newborrowing s
62 +Aac — Principal repayments

i . i . +Issuance of New stock

63 i -F — Distributions to equityholders § 6,000
§il (c) Cash flow from financing activities $
66 (a)+{b)+{c) Change in cash and cash equivalents (ac') $
67

Figure 54. Cell L48 contains the formula for picking up the cash receipts from customers, +F*, of
period t = 0 (“ConventionalFinStat” sheet).

The statement of cash flows contains values that the analyst can find in the cash-flow
column of the split-screen strip (e.g., F*", F*P™, F"P/*™) but it also contains values available
in the income columns (I/, I). For these figures, the analyst can use the same formula
employed for the IS. An example of the formula is

L49 = INDEX( SplitScreenStrip!$13 : $23,
MATCHS ($E49, SplitScreenStrip!$F$13 : $F$23,0),
MATCH("-"&L$26, SplitScreenStrip!$12 : $12,0)

)

AC* is a special case because it is not available in the split-screen strip. However, the value
C* does appear in the strip, so the analyst can pick it up with the formula already used for
the BS:

L61 = INDEX( SplitScreenStrip!$13 : $23,
MATCH($D61, SplitScreenStrip!$F$13 : $F$23,0),
MATCH(L$7, SplitScreenStrip!$12 : $12,0)
)

The variation ACfl is AC? = Cf - Cf_l ; in spreadsheet formula, this means, for period 0,

L62 = L6l — Kél
—~ =~ =~
acd cd )

(see Figure 55).
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162 v A EGEGE
A|B|C D E F G H | J K L M N [e] P Q
1 1
2 0 1 2 3 4 5
5
4 [ | F Financial UoM 2022 2023 2024 2025 2026 2027
45
46 Statement of cash flows (Direct method) Fo Fq F2 F3 Fs Fs
48 +F% + Cash receipts from customers S
49 +1 + Interest income $
50 - F®™ | —Payments to suppliers (manufacturing) $
51 + - F*"™ | — Payments to suppliers (nonmanufacturing) $
52! F - F™®™ | — Payments to employees (manufacturing) $
53 F - F™P"m | — Payments to employees (nonmanufacturing) $
54 +1 =4 — Interest expenses H
55 ~F® — Payments for income taxes $
56 (a) Cash flow from operating activities $
N v | +Assetdisposal
58 : P — Capital expenditures $ -20,000
59 (b) Cash flow from investing activities $
61 e . C + Debt 3 10,0
4 +Newborrowing
62 *+ACT | _ principal repayments s 10'000__
. +Issuance of New stock
63 i — Distributions to equityholders s 6,000
§1_! (c) Cash flow from financing activities $
66 (a)+{b)+{c) Change in cash and cash equi (ac’) $

67

Figure 55. Cell L62 contains the formula for calculating the variation ACg as the difference between
values in row 61 (“ConventionalFinStat” sheet).

The three classes of cash flows of the standard CFS are obtained by summing the
individual items:

L56 = SUM( 148 : L55 )
~— ——
Cash flow from operating activities ar 1 ap,m ap,nm SWwp,m
" ; +F0 +IO 7sw2 nm B 1_:9 t; FO
—F 0 - IO — F 0
L59 = L58
Cash flow from investing activities F(;’fﬂ
L64 = SUM(L62 : L63).
v e
Cash flow from financing activities + ACf— Ft

The sum of the three components above is the change in cash and cash equivalents (AC'):
L66 = 156 + L59 + L64

The analyst can copy the range L48 : L66 and paste it in range M48 : Q66 (or, more simply,
use the fill handle).

7. Module 7: Assessing Value Creation and Financial Efficiency

As we have seen, the NPVs can be found in the MVA matrix. This section is addressed
to calculating some measures of economic profitability that provide different pieces of
information from the NPV but are NPV-consistent and, therefore, reciprocally consistent.
They offer an alternative, but logically equivalent, view on the project’s value creation and
financial efficiency (see Part I, Section 13). A new sheet for the presentation of the absolute
and relative measures of worth must be created, called “ValueCreation”. In it, we report
the NPV and the economic residual income (ERI), which are absolute measures of worth,
and, in addition, the rate of return (i) and the cash-flow return on capital (CFROC), along
with the corresponding benchmark rates of return (respectively, p and CFROC"), which
are relative measures of worth.

7.1. Economic Residual Income (ERI)

The ERI informs about how value creation may be apportioned across the various
periods, that is, how the project has contributed to increase shareholders’” wealth in the
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various periods. The total of such ERIs provide the overall value created (see Part I,
Sections 12 and 13).

CODE INSTRUCTIONS: ERI TABLE

The analyst creates, in his workbook, a new sheet called “ValueCreation”, where he prepares
a range of cells that can contain the table of the ERIs (see Figure 56). Columns A and B
contain the labels of the area (o, [, d, ¢, inv, and fin), and a header row (row 6) which
contains the numbers of the periods. Each cell of this range contains the ERI of one area,
I{—Itv 7 j = o,1,d,e,inv, fin. These values are already available (changed in sign) in the
MVA Matrix (SplitScreenStrip!98:101), so the analyst can pick them up with the following
formulas:

C9 = (—1) « INDEX( SplitScreenStrip!$98:$101

the MVA four-area Matrix
that contains the wanted values

MATCH($B9, SplitScreenStrip!$B$98:$B$101, 0)

7

the result of this formula is the number of the row in
MVA four-area Matrix that has the same label as cell $B9 (“0”)
MATCH(C$6, SplitScreenStrip!$9:$9, 0)

the result of this formula is the number of the first column in the
MVA four-area Matrix that has the same label as cell C$6 (“0”)

)

Then, the analyst copies and pastes the same formula for the whole strip C9:H12. The same
table can also be framed in terms of investments vs. financings. For this purpose, it suffices
to use the previous ERI strip. For example, for the ERI generated by the investments is
calculated as

C14 = SUM(C9 : C10)

~~~ ——

ERINY ERI°+ERT
The ERI informs that the project subtracts value for the firm’s shareholders in the first two
periods (—2367 and —367) but adds value in the remaining three periods (1185, 3074, and
5357). Overall, the Total ERI is positive and equal to 6882. It is calculated in column I as

n
ERI = Y (I; — I}). In the spreadsheet,

19 = SUM(C9:H9).

As shown in Part I, Equations (96) and (102), the Total ERI is equal to the NPV. Therefore,
calculating the ERIs represent a way for decomposing the NPV by periods.

8 ItYs | LY Y | Y | Y | 1Y [ TotalER
9 o 0| -2338 535 932 2709 4,853 5,622
10 i 0 122 97 206 340 504 1,025
11 d 0 03 71 43 24 0 -236
12 e o| 2367 367 1,185 3074 5357 6,882
14 [iv] [ o] 2460 ] 438] 1138 3050] 5357]  6647]
15 [fin| | 0] -2460] 438 1138|3050 5357 6,647

16

Figure 56. Economic residual income (“ValueCreation” sheet).
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7.2. Rate of Return, Average ERI, and Cash-Flow Return on Capital

Beside (the NPV and the) Total ERI, which are absolute measures of worth, some
useful information is provided by the relative measures of worth, which can be extracted
with simple formulas (see Part I, Section 13). The formulas of the measures employ either
the sum of project book values or the sum of benchmark amounts. It is convenient to pick
up such figures from the “TransMatrix” sheet, where they have already been calculated.

CODE INSTRUCTIONS: SUMS OF ROWS OF THE TRANSPOSED MATRICES
The analyst builds a table in the “ValueCreation” sheet and reports all the sums calculated
in the “TransMatrix” sheet (see Figure 57). For example:

E20 = TransMatrix!P’6

G20 = TransMatrix!P16
120 = TransMatrix!P26

K20 = TransMatrix!P57
M20 = TransMatrix!P67

These values are used for assessing the project’s economic profitability (see the code
instructions below).

E20 v Jr | = TransMatrix!Pg

A B C D E F G H | ] K L M

5 Measuring value creation and financial efficiency

n o n n W
Ce I Fr 4 24
20 xC° 34681 zr° 15997 =F® 15997 ®r™ 10376 =F™ 10,376
21 zc! 38242 = 1453 EF’ 1453 ®rv 428| zp"” 428
22 A 72,923 | mr™ 17,450 [ =™ 17,450 | mrv™ 10,804 zp¥™ 10,804
24 zc? 25000 =4 s00| zFd 500 =% 736| ze¥ 736
25 e 47923 =mr° 16,950 | sF° 16,950 | =1 10,068 | zF™ 10,068
26 ECa 72,923 =™ 17450 | zr™ 17450 mv®™ 10,804 zp¥® 10,804

Figure 57. The table in the rows 18:26 contains the sums of the Transposed Matrices rows (“ValueCre-

ation” sheet).

CODE INSTRUCTIONS: ABSOLUTE AND RELATIVE MEASURES OF ECONOMIC PROEF-
ITABILITY

The analyst sets up a range of cells that can host the values of the (absolute and relative)
measures of worth, and the benchmark rate of return (see Figure 58).

NPV (COLUMN D). As noted in Section 7, the NPV is equal to the MVA at t = 0, which
can be picked up from the MVA Matrix (rows 98:101 of the “SplitScreenStrip” sheet). For
example, the NPV generated by the operations is obtained as

D31 = SplitScreenStrip!J98

(as we already know, this output is also equal to the operating Total ERI in cell 19). The
analyst can then copy cell D31 and paste it in cells D32, D35, and D36. The NPV of the
investment and financing areas are the sums of the previous rows. For example, the
investment NPV is calculated as

D33 = SUM(D31 : D32)
~~ —_—
NPVinv NPV°+NPV!
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AERI (COLUMN F). The Average Economic Residual Income (AERI) is the ratio of Total
ERI and the project’s lifespan:

F31 = 19 /Assumptions!$H$5
-~ ~~
AERI°  totalERI’ n

The analyst can copy cell F31 and paste it in cells F32, F35, and F36. The AERI of the
investment and financing areas are the sums of the previous rows. For example, the
investment AERI is:
F33 =SUM( F31:F32 )
~~ —~—
AERT™ AERI’+AERI

CFROC (COLUMN H). The Cash-flow return on capital (CFROC) is the ratio of the sum of
cash-flows, F (= Y./ ; ), and the sum of book values, C (= Yj_; C):

n
t—o Ft

CFROC =
t—0 Ct

The analyst can pick up the values of F and C from the table in rows 18:26:
H31 = 120 / E20
<~ — <~
CFROC® Y F Yii,Cy
The analyst can then copy cell H31 and paste it in ranges H32:H33 and H35:H37.

RATE OF RETURN (COLUMN J). The rate of return of the project, i, is the ratio of the sum
of project incomes, I (= Y/, I;) and the sum of the project book values, C:

i Yol
== .
t=0 Ct

The analyst can grab the values of I and C from the table in rows 18:26:

J31 = G20 / E20 .
NG S A
M VI vate

As explained in Part I, Section 13, i and CFROC must coincide, so J31 = H31, as we expect.
The analyst can then copy cell J31 and paste it in ranges ]J32:]33 and J35:J37. These rates of
return refer to all the areas of the project. They are, respectively, the average ROI, average
ROL, average ROA, average ROD, and average ROE, while cells ]33 and J37 contain the
average ROA (see Table 4 in Part I).

CFROCY (COLUMN L). The cash-flow return on capital of the benchmark, CFROCY, is the
cutoff rate associated with CFROC which signal value creation (i.e., project acceptance) or
value destruction (i.e., project rejection): it is the ratio of the sum of the cash flows generated
by the benchmark (¥} F}) and the sum of the book values, C.

Yo FY
CFROCY =
Y oCe

The analyst can grab the values of F V and C from the table in rows 18:26:

L31 = M20 / E20
~— ~ =~
CFROCY Yy (FY° Yi oCf

The analyst can then copy the cell L31 and paste it in ranges L32:L33 and L35:L37.
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BENCHMARK RATE OF RETURN (COLUMN N). The benchmark rate of return p, asso-
n
ciated with i, is the ratio of the sum of benchmark profits I 4 (- Y ItV ) , and the sum of
t=1

book values, C :
Yol
YioCt

The analyst can grab the values of I V and C from the table in rows 18:26:
N31 = K20 / E20
—~ =~ <~
0’ Yoo T ¢

The analyst can then copy the cell N31 and paste it in ranges N32:N33 and N35:N37. As
explained in Part I, Section 13, CFROCY must coincide with p, so L31 = N31 (same for the
other ones), as we expect.

A B C D E F G H | ] K L M N
1
2 Measuring value creation and financial efficiency
3
NPV AERI CFROC project CFROCY MARR
28 rate of return
v c Total ERI Yo Fe Yr—ol: n o FY e
29 o n =0 C: Yo Ce T Ce TroCe
po
NPV® 5,622 AERI’ 1,124| CFROC® 46.1% ! 461% |crroc™ 29.9% operatin, 29.9%
average ROI P g
31 8 MARR
1 pj
NV 1,025  AERM 205| crroc' 3.8% ! 38% |crroc” 1.1% |non-operatin, 1.1%
ROL p &
32 average MARR
iny iny inv i inv P v
6,647 1,329 23.9% 23.9% v 14.8% 14.8%
33 NPV ! AERI ! CFROC average ROA CFROC project MARR
Ve d d i’ vd pd
236 47 2.0% 2.0% 2.9% 2.9%
35 NP AERI CFROC average ROD CFROC debt MARR
6,882 1,376 o 35.4% i 35.4% ve 21.0% p 21.0%
36 NPV* ’ AERI® ’ CFROC average ROE CFROC equity MARR
£ £ fi i VE pﬁn
n 6,647 n 1,329 n | 23.9% 23.9% = | 14.8% 14.8%
37 NPV ! AERI ! CFROC average ROA CFROC project MARR
38

Figure 58. Measures of economic profitability (“ValueCreation” sheet).

As the reader can see, areas D31:D32 and D35:D36 of the “ValueCreation” sheet show
the NPV for the various areas: NPV° = 5,622 (value created by the project’s operations),
NPV = 1,025 (value created by the reinvestment in liquid assets), NPV? = —236 (value
lost by the debtholders at the expense of the firm’s shareholders), and NPV® = 6,882 (value
created for the firm’s shareholders). Cells D33 and D37 report the project NPV: the value
created by the project is NPV = 6,647, part of which is generated by the liquid assets
(because assumptions 21 and 24 imply that i' > 7/, that is, the interest rate on liquid assets is
greater than the required return on them). However, the equity NPV (USD 6,882) is greater
than USD 6,647 because part of it (USD 236) is lost by the debtholders. This occurs because
assumptions 19 and 25 imply i < 74, that is, the interest rate on debt is smaller than the
required return on debt (i.e., the maximum attractive financing rate for the firm).

7.3. The Product Structure

An alternative way of calculating the NPV consists in computing the product of the
total invested capital (C) and the financial efficiency of the investment, which is equal to
the difference between the rate of return and the benchmark rate of return (i — p). This
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represents an explicit link between the capital, the rate of return and the MARR (see Part I,
Equation (103), and the code instructions below).

CODE INSTRUCTIONS: ALTERNATIVE WAY OF CALCULATING THE NPV
The analyst sets up a range of cells that can host the alternative way of calculating the NPV.

TOTAL CAPITAL. Cells D42:D48 contain the total capital of the project (Y} C¢), grabbed
from the Transposed Matrix. The analyst starts from

D42 = TransMatrix!P6
~~

total investment
in operating assets

and then copies cell D42 and pastes it in ranges D43:D44 and D46:D48.

FINANCIAL EFFICIENCY. Cells F42:F48 contain the financial efficiency of the invest-
ment (i — p), obtained from the values already calculated in the table above. The analyst
starts from

F42 = J31 —N31
~ — =~
financial efficiency i p°

of the operating assets

and then copies the cell F42 and pastes it in ranges F43:F44 and F46:F48.
NPV. Cells H42:H48 contains the NPV as products of investment scale and financial
efficiency. Starting from

H42 = D42 * F42
~~ ~~ —
NPV? total investment financial efficiency

in operating assets of the operating assets

the analyst can then copy the cell H42 and paste it in the ranges H43:H44 and H46:H48 (see
Figure 59).

In particular, the total capital invested in the project is C = USD 72,923 at an above-
normal rate of return of i — p = 9.1%, which makes a USD 6,647 gain. The total capital
borrowed is C? = USD 25,000 at a rate of return which is lower than the benchmark rate
of return by ‘id —p? ' = 0.9%, so the debt NPV is slightly negative and equal to NPV¥ =
—USD236. The total capital invested by shareholders is C* = USD 47,923, invested at an
above-normal rate of return of i — p* = 14.4%, which makes a USD 6,882 increase in wealth
(see also Part I, Equation (103)).

3
40 total capital financial efficiency NPV

42 zc° 34681| i°-p° 16.2% NPV® 5,622
43 zc’ 38,242 | i'-p' 27% NPV 1,025
44 c™ 72923 | i™-p™| 9.1% NPV 6,647
46 zc*? 25,000 | if-p* 0.9% NPVY 236
47 zc* 47,923 | i*-p° 14.4% NPV 6,882
48 P 72023 | Mo p ] 91% NPV 6,647
49

Figure 59. The product structure: an alternative way of calculating the NPV (“ValueCreation” sheet).
(The red lines represent equality).

8. Conclusions

This paper provides practitioners with a guide to innovative financial modeling. Specif-
ically, it implements the accounting-and-finance engineering system (AFES) described in
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Magni (2020, 2023) on spreadsheet software. The AFES is based on the split-screen ap-
proach, and we guide the modeler step by step, showing how to build a frugal, transparent,
and easy-to-use model for performing a detailed financial analysis of a capital asset project.
The AFES articulation is such that it acts as a diagnostic tool, spotting modeling errors and
internal inconsistencies. In particular, if numbers in rows and columns do not match, there
is some inconsistencies in the calculation. Furthermore, if the absolute measures of worth
are not reciprocally consistent, then some problems arise in some parts of the model (either
in the evaluation process or, earlier, in processing the accounting and financial magnitudes).

We start from the verbal description of the project, then carry out preliminary cal-
culation and use them to obtain the split-screen strip, whereby the pro forma financial
statements are chronologically chained. We divide the model into seven modules with
seven associated worksheets and make the corresponding file available for downloading
at the following address: https://morespace.economia.unimore.it/carloalbertomagni/
spreadsheet-modeling/ (accessed 18 February 2023) (the file can also be requested at
magni@unimo.it or d.baschieri@grafspa.it)
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vestigation, resources, data curation, writing-original draft preparation, writing-review end editing,
visualization, supervision, project administer, funding acquisition: D.B. and C.A.M. The authors
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by writing to magni@unimo.it or d.baschieri@grafspa.it.
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Symbols and Abbreviations

AERI average economic residual income

AFES Accounting and Finance Engineering System
APy accounts payable

AP} accounts payable (manufacturing)

AP} accounts payable (nonmanufacturing)

ARy accounts receivable

cd debt capital

Cy equity capital

Cfin capital raised from capital providers (claimholders)
Cinv capital invested in the project

C! liquid assets

c? operating assets

CFD cash flow to debt

CFE cash flow to equity

CFL cash flow from/to liquid assets

CFO cash flow from operations

CFROC project’s cash-flow return on capital
CFROCY  benchmark’s cash-flow return on capital
COGS; cost of goods sold

COP; cost of purchases
copry cost of purchases (manufacturing)
COopPj™ cost of purchases (nonmanufacturing)

Dep, depreciation


https://morespace.economia.unimore.it/carloalbertomagni/spreadsheet-modeling/
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EBIT;
EBITDA;
EBT;

F*

Fu pm

Fta p,am
Ftsw pm
st pnm
Far

Fico gs

Ff

Ff

thin
Ftinv
Ftl no
F
P
F
EY

tp
F,

earnings before interest and taxes

earnings before interest, taxes, depreciation, and amortization
earnings before taxes

payments to suppliers

payments to suppliers (manufacturing)

payments to suppliers (nonmanufacturing)

payments to employees (manufacturing)

payments to employees (nonmanufacturing)

cash receipts from customers

payments for COGS

cash flow to debt

cash flow to equity

cash flow to capital providers (claimholders)

cash flow from project’s assets

cash flow from inventory (= 0)

cash flow from liquid assets (net of deposits)

asset disposal (net of capital expenditures)

cash flow from operations

payments to employees

payments for income taxes

benchmark’s cash flow

cash flow of the benchmark portfolio replicating the project’'s CFD
cash flow of the benchmark portfolio replicating the project’s CFE
cash flow of the benchmark portfolio replicating the project’s CFL
cash flow of the benchmark portfolio replicating the project’'s CFD
free cash flow to equity

interest expenses

net income

income from the project’s assets

income to capital providers

interest income

operating income

benchmark profit

profit of the benchmark portfolio replicating the project’s CFD
profit of the benchmark portfolio replicating the project’s CFE
profit of the benchmark portfolio replicating the project’s CFL
profit of the benchmark portfolio replicating the project’s CFO
return on debt (loan interest rate)

return on non-operating assets (interest rate on liquid assets)
inventory

income from inventory (change in inventory)

labor costs

labor costs (manufacturing)

labor costs (nonmanufacturing)

minimum attractive rate of return

net fixed assets

net operating liabilities

net operating liabilities (manufacturing)

net operating liabilities (nonmanufacturing)

net operating working capital

net present value

project cost of capital (required return on assets)

cost of debt (required return on debt)

cost of non-operating assets (required return on non-operating assets)
cost of operating assets, pre-tax WACC (required return on operating assets)
MARR for the project
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o? MARR for the debt

p° MARR for the equity

o' MARR for liquid assets

0° MARR for the operating assets

ROA Return On Assets

ROD Return On Debt

ROE Return On Equity

ROL Return On Liquid Assets

Sy sales

SGA; selling, general, and administrative expenses
SSM Split-Screen Matrix

SWP; salaries and wages payable

SWP}" salaries and wages payable (manufacturing)
SWPp}" salaries and wages payable (nonmanufacturing)
T; taxes

TP, taxes payable

T; income taxes

|4 project’s economic value

Vi economic value of debt

V¢ economic value of equity

th economic value of non-operating assets

Ve economic value of operating assets

WACC weighted average cost of capital

Appendix A. Alternative Schemes for CFE Calculation

In this paper, we have described the case where the firm applies a payout ratio to the
net income for determining the CFE. In real-life applications, many different schemes may
be employed. In this Appendix, we illustrate two alternative schemes, based on FCFE.

Let us assume that the firm determines the CFE by applying the payout ratio (20%) to
the FCFE (instead of the net income). This implies that Table 7 turns to Table A1.

Table Al. Breakdown of CFE (payout ratio: 20% of FCFE).

TIME 0 1 2 3 4 5
CASH FLOW Shareholders’ investment —6,000 0 0 0 0 0
TO EQUITY Interim payout (20% of FCFE) 0 0.2 - FCFE; 0.2 - FCFE, 0.2 - FCFE3 0.2 - FCFE, 0
(Ff) Liquidation dividend 0 0 0 0 0 Ci+I
The difference between Tables 7 and Al lies in the “Interim payout” row.
CODE INSTRUCTIONS: CASH FLOW TO EQUITY CALCULATED AS A FRACTION OF
FCFE
Section 2.2.3 contains the formula used for filling the cells —F; of the full-scale matrix. The
spreadsheet code for the cell 123 (—Fp) is:
interim payout
(20% of
net income)
—_— liquidation
—F¢ period equity financing period n 1§ 20% dividend
~ —— - ——
123 =IF( 19 = 0,Assumptions! $H$21,IF( 19 < $D$2,— H23 *$D$6,-(G23 + H23)))
—
case t=0 case 0<t<n case t=n
case t#0

Assuming FCFE is the calculation base for the CFE, one only needs change the part
of the formula that calculates the interim payout (“—H23 * $D$6” in the example above).
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_Fé?

period

4 —~—
123 =1F( 19

Specifically, net income (—H23) must be replaced by FCFE. The latter is equal to the
difference between CFO and CFD (FCFE; = F? — F{) and the CFO is equal to

Pap,m . Pap,nm . stp,m .

o __ rar
Ft_Ptft t t

| UL

The new spreadsheet code for 123 is then

=0,

equity financing

Assumptions! $H$21,

case t=0

interim payout
(20% of
FCFE)

FCFE

—F&"-0

ap,m , .apnm
+F, +F,

+ Foswp,m + Foswp,nm

nfa , .tp
—F," "+F,

period n =CFOg —Féi 20% liquidation dividend

IF( 19 < $D$2,— (— SUM(I13:120) + 122) * $D$6, —(G23 + H23) ))

case 0<t<n caset=n

case t=0

At https:/ /morespace.economia.unimore.it/ carloalbertomagni/spreadsheet-modeling
(accessed 18 February 2023), two Excel files are available, one where the payout ratio is
applied to net income and another one where the payout ratio is applied to the FCFE.

Other ways to determine the distribution policy are possible and one just has to replace
the nested formula that calculates the interim payout. For example, the payout to equity
holders might be calculated as the minimum value between net income and FCFE:

MIN( I§, FCFEg)
FCFE,

€ CFO, -F¢ 20%

interim payout (period 0) = — MIN( H23, (-~ SUM(113:120) + 122) ) * $D$6

More generally, a firm may not be willing (or may not be allowed) to distribute cash to
its shareholders if either the net income or the FCFE is negative. In this case, the previous
formula changes to

MIN(I§, FCFE,)
I FCFE, 20%

interim payout (period 0) = — MAX( MIN( Hi23, (~SUM(I13:120) + 122) ),0) * $D$6

which implies that the firm will pay the minimum between net income and FCFE only if both
are positive (if one of them is zero or negative, then MIN(H23, —SUM(I13 : 120) 4 122),0) < 0
and MAX(< 0,0) = 0).
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123 ~ Jx | =IF(19 =0, Assumptions!$HS21, IF( 19 < §D3$2. - (- SUM(I13:120) + 122 ) * $D$6, - (G23 + H23) ) )
A B = D E F G H | 1 K L M N (o] P

1

2 n a5

3 T 30 r 15.00%

4 i 380% | ' | 100%

5 i 200% Y, ¢ | 300%

& a 0%

7

8 [ c [ 1+ [T F ] [ + T F [T c [T v [T F [ ¢ ]
o [ T o Teo [ o [ T 4 T « T 2 [ 2 [ 2 ]
10
11 Project: Full-scale Matrix \ \

12 area C 1 B C4 +lg -Fo Co +14 -F4 C, +13 -F» C,
13 Customers + AR +8 \—\F"" 0 0 0 0| 60,000 | -45205| 14,795 | 66,000 | -64,521 | 16,274
14 Inventory + Inv +Alnv | -0 0 3,750 0 3,750 375 0 4125 413 0 4,538
15 Suppliers (m) - AP™ -Ccop™ | + F® 0] -3,750 0| -3,750| 15,375 3,750 | 15,375 | 16913 | 15375 16,913
16 Suppliers (nm) - AP™ | -COP™™ | + P 0 0 0 0| -9,000 0] -9,000| -9900 9,000 | -9,900
17 Employees (m) -Swp™ | -Lc” + pEm \Q 0 0 0] -24,000 | 24000 0] -26,400 | 26,400 0
18 Employees (m) | - swp™ | —Lg™ | + pBm N 0 0 o| -6000| 6,000 o| -000| 6000 0
19 Fixed assets + NFA - Dep - g 0 0] PO,000| 20,000| -4,000 0| 16,000 | -4,000 0| 12,000
20 Treasury - TP =T +F® 0 \ 0 0 0 -494 494 0 -943 943 0
21 Financial market = +1! - \Q -4,000 | -4,000 -152 6,609 2,457 93 3,322 5872
22 Debtholders +c? + 79 _p? 0] ~~ 0,000 | 10,000 200 -2,700 7,500 150 | -2,650 5,000
23 Equityholders +c* +1° -F* & & 6,000 5,000 1,154 | -1652 5,501 2,200 -831 5,871
24

7

Figure Al. An alternative way to determine the Cash Flow to Equity in cell 123 (“SplitScreenStrip”

sheet).

Notes

1 We assume the reader is already familiar with Magni (2023). If not, we recommend reading it before tackling this applicative part.

2 Some graphs are included in the spreadsheet file as well, conveying information in a visual form.

3 In principle, the & operator is not even necessary if one uses homogeneous labels (see Section 4).

4 For simplicity, we will refer to Magni (2023) as “Part I”.

> The COGS are computed as COGS; = COP}" + LC}" — Alnv;.. However, the relation between material used and manufacturing
COP is as follows: material used in t = COP}" — Alnv;; material used in f is an estimated figure, based on the projection of units
produced (equal to units sold by assumption). Material used in ¢ = units sold in f - unit cost. Hence, COP}" = units sold in t - unit
cost + Alnv; and we can also write

COGS; = unitssoldin t - unitcost + LC}".
The latter equality may be used for checking consistency of COGS calculation in the model.

6 The vertical bar in Figure 6 is now in Indian red. As explained in Part I, its meaning changes as follows: for each row, the sum of
the three elements preceding the bar (C;_1 + Iy — F;) is equal to the element following the bar (C;).

7 We note, again, that column D describes a statement of capital amounts (equality of investments and financings), column E
describes a statement of incomes (equality of income from investments and income to capital providers), column F describes a
statement of cash flows (equality of cash flow from investments and cash flow distributed to capital providers).

8 Those unfamiliar with these functions may turn to Avon (2021, Ch. 11) or to any guide to spreadsheets.

? In principle, labels in the “TransMatrix” sheet may be adjusted with the addition of “+” so that the “&” operator is not necessary.
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