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Abstract. Yhe paper presents some theoretical and practical issues related to decision-

making in the field of economy.

Using simulation and modeling techniques to assess the possible decision alternatives by
What-If analysis.

The paper analyzes the variation of results starting from a single input variable (Goal
Seek) and provides a sensitivity analysis (Data Table), by comparing the alternatives in
order to make optimal decisions using Scenario Manager features. Restrictions are
imposed on some of the input values or on the results (Solver).
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INTRODUCTION

Spreadsheet programs have some useful options in the decision-making process.
Most of these programs offer a range of facilities to answer questions like “What if?”. For
example, "What if you reduce costs by 10%”, “What products / projects within my
business | have to sustain next?". To answer such questions, the values containing the
original data of the problem can be changed. When these parameters change the results
change also (Data Table, Scenario Manager). On the other hand we can solve the problem
in reverse, that means to find the value / input values that leads to a particular outcome
(Goal Seek / Solver). In addition to these facilities there are tools that allow data from a
spreadsheet to be permuted in order to highlight new information. (Pivot Table, Pivot
Chart).

MATERIALS AND METHODS
In our example we have information about the bills received by a particular firm

from its customers. We want to present the facilities mentioned above, linked to decision
optimization in Excel.
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1 Nr.document Data
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FACULTATEA DE MANAGEMENT AGRICOL

A B C D E
Nume client Modalitate de platd Valoare

505132 10.07.2009 lonescu Visa

505133 12.12.2009 Zamfir Cash

505134 15.12.2009 Codrea Mastercard

505135 22.12.2009 Oprea Mastercard

505136 09.01.2010 Andrei Mastercard

505137 20.01.2010 Oana Visa

505138 22.01.2010 Dan Visa

505139 09.02.2010 Dorin Cash

Fig. 1 Unfiltered data
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For the beginning, let’s take the following example: client lonescu has obtained a
credit of 20000 lei, at an interest rate of 10 %, for a period of 10 months.
We can present the Excel facilities refered to decision analysis by answering the questions,

as follow:

What is the monthly rate of payment?

A B ¢
1 Sumaimprumutatd 20000
2 Rataanuald a dobénzii 10%
3 Perioada 10 luni

4 Rata de rambursat
5

o ea |~ |en

1
1
1B
14
15
16
17
18

=PMT(B2/12;B3;8)

D E F G H I | K L
Function Arguments [ﬂ&y
pMT
Rate B2/12 = (,008333333
Nper |83 =10
Pv g1 = 20000
Fv | A
Type E =1
= -2082,80762

Calculates the payment for a loan based on constant payments and & constant intere:

Fy is the future value, or a cash balance you want to attain after the last

payment is made, 0 (zera) if omitted,

Formula result = -2092,80762

Help on this function

<t rate,

Fig.2 Function PMT

What is the value of the credit that client lonescu can obtain if he can pay 280 lei

monthly?

368



LUCRARI STIINTIFICE, SERIA I, VOL.XV (1)

1 A ! B 1 C D L E L F L G L H I I 4 J 4 K 4

1 |Suma achitata lunar -280 lei | Function Arguments

2 Perioada 10 luni

3 |Rata dobanzii 10% |

4 |Valoarea prezenta |=PV(B3/12;82;B1) Rate |B3/12 f| = 0,008333333

5 Nper |B2 R = 10

6 | Pmt B1

7 Fv

o Tyee ||

9

10 = 2675831236

1 1 Returns the present value of an investment: the total amount that a series of future payments is worth |

12 Type is a logical value: payment at the beginning of the period = 1;
| end of the period = 0 or omitted.

13

14|

15 Formula result = 2675,831236

16 Help on this function

17

Fig. 3 Function PV

It is tested how the result (the amount of the monthly payment) affects a minimal
change in the input variables, for the given example (the amount of credit and the interest
rate).

A B C D E
1 Sumaimprumutata 20000
2 Rata anuali a dobanzii E‘_‘_‘_‘_‘_‘_‘_l‘g"ié-‘:
3 Perioada 10 luni
4 Rataderambursat -2.092,81 lei
3
]
7 -2.092,81 lei 20000 30000 40000 20000
8 6%
9 8%
10 10%
11 12% 1
E [ Data Table .5 [
14 Row input cell: ERE1
15 Column input cell: | sB&2
16
17 Ok ] [ Cancel ]
18 -

Fig. 4 A sensitivity analysis Data-What-If Analysis-Data Table
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B C D E
Suma imprumutats 20000
Rata anual3 a dobanzii 10%
Perioada 10 luni
Rata de rambursat -2.092,81 lei
-2.092,81 lei 20000 30000 40000 20000
6% -2055,41145 -3083,12 -4110,82 -5138,53
8% -2074,08418 -3111,1 -4148,13 -5185,16
10% -2092,80762 -3139,21 -4185,62 -5232.02
12% -2111,64153 -3167,46 -4223,28 —52?‘3,1.

Fig. 5 Data Table

The Pivot Table is the tool that allows the flexible association of some fields in an
interactive way, this fact leading to the re-grouping of data and presenting them in a
sinthetic manner.

WO (00 |~ | (Ln s |

F S IS S R S =S
B WKk D Wl @ R TR TR

A B C D E
INr. document Data Numeclient Modalitate de plati Valoare
s 505132 10.07.2009 lonescu Visa 253000,
505133 12.12.2009 Zamfir Cash 145000}
b 505134 15.12.2009 Codrea Mastercard 350000,
E 505135 22.12.2009% Oprea Mastercard Z?CHII-DE
X 505136 09.01.2010 Andrei Mastercard 125000,
E 505137 20.01.2010 Oana Visa 2340{1-05
: 505138 22.01.2010 Dan Visa 321456,
: 505139 09.02.2010 Dorin Cash 23456?:
[ Create PivotTable Ii‘-?:_h]
Choose the data that you want to analyze
@) Select a table or range
Table/Range: TSN

(") Use an external data source

Lonnecaon Nname:

@) Mew Worksheet
() Existing Worksheet

Location:

Choose where you want the PivotTable report to be placed

F:

[ oK l [ Cancel

Fig. 6 Create Pivot Table
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A | B ool Pl Eo | iE G | He ] Change the sat
aSum of Valoare |Column Labels |L| : et

Fig. 8 Pivot Table and Pivot Chart
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-~
4 Row Labels |~ Andrei Codrea Dan Dorin  lonescu Oana Oprea Zamfir Grand Total
5 |10.07.2009 253000 253000
6 (12.12.2009 145000 145000
7 |15.12.2009 350000 350000
8 [22.12.2009 270000 270000
9 |09.01.2010 125000 125000
1{_] 120.01.2010 234000 234000
11 (22.01.2010 321456 321456
12 |09.02.2010 234567 234567
13 Grand Total 125000 350000 321456 234567 253000 234000 270000 145000 1933023
14 : - - —

15 | | PivotTable Field List v x|
16 | Choose fields to add to report: 1
15 [C]Nr. document =
18 | =i =
19 | [¥|Hume client =

20| [T |Modalitate de plats
21 \l"alnare =
23 Drag fields between areas below:

24 | | ¥ Report Filter FH column Labels

'25 | | | | | MNume dient = | |
26 | {3 row Labels E  values |
27 | Data - | | Sum of Valoare - |

Fig. 7 Pivot Table
A B gl b | E F G H | 1 1| x

1 sum of Valoare Column Labels |~ | 400000 o )
2 Rowlabels |~ |Andrei Codrea Dan | ..
3 |10.07.2009 s B K
4 |12.12.2009 )

| ] n
5 115.12.2009 350000 250000 | sl
6 |22.12.2009 200000 [} {1 ®Dan
7 _09‘.01.201‘0 125000 .| 150000 | W Dorin
8 |20.01.2010 — | &
3 |22.01.2010 321456 | |

50000 m Oana

10 |05.02.2010 | |
11 |Grand Total 125000 350000 321456 BB s s
12 |p N ! P ] A2 =] & o o Wl ] = Zamfir

|| PivotTable Field List ¥ X | | PivotChart Filter Pane v x 3 'LEP 'LDN ’1—0\ ’\9» ’!9»
13 R R S
14 | Active Fields on the E L - EE < )

|| Choose fields to add to report: | PivotChart |
15 [INr. document | -

: “! | "7 ReportFilter

16 | Daﬁ | P
17 || | ¥]tume client E| | | il s Fields (Categories)
18 || |[[|Modalitate de plats —

| fre: 1 |Daiﬁ |Li| |
19 || |[¥]valoare -
20 | Leogend Fields (Series)

|| Drag fields between areas below: | =
21 ;i i - |
= " Report Filter 7 LegendFields ... | | |Nume ek =
23 | | | | Nume dient = | | E  Values
o4 || HE] AxisFields (Ca... E Values | Sum of Valoare
25 | Data ] | | Sum of Valoare ¥ |
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CONCLUSIONS

The analysis of the variance on the results of a decision problem based on one or
two inputs can be performed using tools like Goal Seek or Data Table.

Some issues may require multiple input variables or may be imposed restrictions
on some of the input variables or on the outcome.

The analysis of a result by modifying the values from one or more input cells and
by imposing restrictions on some input variables, or on the result from an Excel worksheet
can be done using Solver tool.
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