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Sammanfattning 
Målet för denna studie har varit att skapa en första version för ett verktyg i vilket 

analytiker inom finans kan skapa sina långsiktiga scenarion och väga olika rikser samt 

möjligheter mot varandra.  

Idén till ett sådant verktyg har funnits inom företaget i flera år, men de tidigare 

idéerna har varit för specifika för att kunna användas. Detta har främst berott på tidsbrist samt 

att de som utvecklat dem inte har haft tillgång till en bra utvecklingsmiljö. 

De enda begränsningarna för verktyget har varit 1) ”Det behöver kunna visa 

inverkan av manipuleringar”, 2) ”det behöver finnas så mycket funktionalitet som möjligt, 

utan att det finns knappar överallt” och 3) ”det får inte ändra något av input datan”. 

Eftersom dessa är abstrakta specificationer behövdes mock-ups, observationer 

och användbarhetstest för att kunna skapa ett verktyg som förenklar de mest använda 

manipulationerna. Verktyget måste också låta användaren enkelt ticka i och ur sina 

manipulationer så att dessa inte behöver göras om varje gång användaren vill testa ett nytt 

utfall. 

Observationerna och testerna har visat att användarna jobbar på olika sätt, och 

därför behövde verktyget vara flexibelt. Detta innebar också att det behövdes både generella 

samt specifika manipulationer. De visade också att verktyget behövde delas in i två delar, en 

för att skapa rapporter och en för att visa rapporten. Detta då rapporteringsprocessen ej får 

ändras. 

Fokus för denna studie har varit MDI, Människa-datorinteraktion. Detta innebär 

att den färdiga produkten bör vara intuitiv och väldigt enkel att lära sig att använda för 

användarna. Detta kan vara svårt då användarna arbetar på mycket olika sätt. 

Den färdiga produkten för denna studie har lyckats klara alla de mål som satts 

upp. En mock-up som gjorde användarna nyfikna på programmet, skapades i Java. Det 

bestämdes därmed att detta var det programmeringsspråk som skulle användas. Ett 

användargränssnitt som var enkel, men samtidigt hade en komplex funktionalitet lades till. 

Detta gjorde att användarna frågade sig själva ”Kan det verkligen vara så här enkelt?” samt 

”Varför har vi inte gjort detta innan?”. Tillslut skapades en fungerande produkt som var både 

enkel att använda samt att den gjorde många av de enkla beräkningarna åt analytikern. 

Den enda del som ej blivit fullt implementerad innan slutet för denna studie är 

mallen för de Excel rapporter som ska skapas av verktyget. Denna del av verktyget 

utformades av en ekonom som vet vilka grafer som kan vara intressanta att ta med i en 

rapport. Nu, när verktyget genererar en rapport, genereras endast de grafer som syns i 

verktyget, totalen för scenariona (uppdelade i olika kategorier) samt alla de 

manipuleringsrader som skapats för de tre olika scenariona.  

 

Nyckelord: Människa-datorinteraktion, VBA, Java, Finansiell prognos. 
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Abstract 
The goal with this study has been to create a first version for a tool in which 

financial analysts can create their long-term scenarios and weigh different risks and 

opportunities against each other. 

The idea to such a tool has been around for years within the company, but the 

earlier ideas were too specific to be usable. This has mainly been due to the lack of time and 

available tools to realize the ideas. 

The only restrictions for the tool have been 1) “It needs to show the impact of 

manipulations”, 2) “it needs as much functionality as possible without having buttons all over 

it” and 3) “it should not alter any of the input data”. 

Because these are quite abstract specifications, mock-ups, observations and 

usability tests have been used to create a tool that simplifies the most used manipulations and 

enables the user to tick in and out their manipulations so that the manipulation does not have 

to be redone every time the user wants to test a new outcome. 

The observations and tests have shown that the users work very differently from 

each other, and so, the tool needed to be very flexible. This meant that there needed to be both 

general and specific manipulations which are based on general formulas. It also showed that 

the tool needed to be split into two parts, one for creating and one for showing reports, 

because the reporting process should not be altered. 

The focus of this study has been HCI, Human Computer Interaction. This means 

that the finished product should be intuitive and also easy to learn how to operate by the users 

which could be difficult when the users do work in different ways. 

The resulting product of this study has reached all of the goals. A mock-up that 

got the users interested in the program was produced in Java, which decided the programming 

language. A GUI that was simple, yet had complex functionality was added. It made users ask 

themselves “Could it really be this easy?” and “Why have we not done this before?”. And, at 

last, a working product were produced, that was both simple to operate and at the same time 

did a lot of the calculations for the analyst. 

The only part of the product that has not been fully implemented before the end 

of this study is the template in which the Excel Report is supposed to be generated. This part 

of the tool was taken care of by an economist that knew which graphs that could be interesting 

to create a report of. Now, the tool generates a report with only the graphs that are shown in 

the tool, the totals for the scenarios (split into different categories) and all of the adjustment 

rows for the three scenarios. 

 

Keywords: Human-computer-interaction, VBA, Java, Financial Forecast. 
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Terminology 
HCI Human Computer Interaction 

NS Net Sales, the amount of sales generated by a company after 

deduction of allowance, returns and any discounts allowed. 

UM Unadjusted Margin, the total sales revenue minus its cost of sold 

goods. 

UM% Unadjusted Margin percentage – The ratio of UM to NS. 

ISAT Interactive Scenario Analysis Tool – The product of this study. 

GUI Graphical User Interface – The part of the product that the user 

interacts with. 

VBA Visual Basic Applications – The programming language used in 

Excel. 

CAGR Compound Annual Growth Rate – The year-over-year growth rate. 

CU Customer Unit 

KA Key Account 

CTRY Country 

BU Business Unit 

CMDY Commodity 

NUM Numeric – An absolute number. 

JRE Java Runtime Environment – Needed in order to use the tool. 
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1 Introduction 
Ericsson AB is one of the leading companies in the rapidly-changing 

environment of communications technology. They provide equipment, software and services 

to mobile and fixed network operators all over the globe. In 2013 their net sale was 227.4 

billion SEK and they have over 500 customers [1]. This means that, as a financial analyst, 

there are a lot of different variables that needs to be balanced in order to make a correct 

financial forecast. 

Due to the fact that there are a lot of different measures to take into account, the 

making of a financial forecast can be a cumbersome task. In order to see which scenarios are 

the most likely and how devastating other scenarios might be, a simulation model can be used. 

This model can be presented as diagrams with different forecasted values from costumers, 

countries and products. 

 

1.1Background and Problem definition 
Financial forecasting is an area where different scenarios need to be evaluated 

according to their probabilities. Multiple choices are possible and the user needs to create a 

number of different scenarios in order to make a decision of the most likely outcome. The 

current tools used at Ericsson AB are cumbersome and built on detailed bottom-up principles, 

which creates slow processes with quality problems. As bottom-up based tools need to collect 

all of the data before a result can be shown, the result might be accurate for the known deals, 

but not for scenarios with uncertain variables. This means that the analyst needs to add all of 

the information and numbers for all of the deals before a scenario can be built and that, in 

order to be able to use it in the scenarios, even the most uncertain variables needs to be 

included. This means that uncertain variables gets mixed with certain ones and can be difficult 

to differentiate between. 

The human interface of the currently used tools is built for expert users, and 

training is needed to use them. This means that there will always be room for human error and 

the need of corrections, which is hard to make in a bottom-up based system where the changes 

have to be made in the bottom layers and their impact can be hard to realize before it is shown 

in the top layer. 

A top-down based system allows the user to see the result and make changes to 

it before committing anything to the bottom layers where it might affect sensitive data. If the 

system handles a lot of data, it is often accompanied by data from a bottom-up based tool, a 

database, so that the user does not have to enter all of the data when the system is in use. 

In this case, a top-down tool, together with the bottom-up tool data, would be 

needed in order to make a more user friendly way to create different scenarios and thus see 

the most likely outcome. It would also make it easier to see in which areas there is a need of 

improvement and to add new “last minute” deals or other changes. 
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1.2 Purpose 
The task is to build a simplified financial forecasting scenario tool with a top-

down approach and a user-friendly interface. The user interface should be developed together 

with selected key users in order to ensure usability. 

Included in the task is to investigate and propose a method to handle 

probabilities to be included in the tool. It should also give an overview of the outcome of 

different choices made by the user. The tool should give a top-down approach to the making 

of a financial forecast as a complement to the existing one. 

 

1.3 Boundaries 
Because earlier tools can be cumbersome, the users need an easy to use tool in 

order to be able to focus on their analysis. 

Therefore, the focus of the study is human-computer-interaction. It should 

determine which programming language and which parts are necessary to implement to make 

the tool user friendly for the key users, financial analysts. 

1.4 Goals 
The main goal is to create a finance forecasting scenario tool that is easy to use 

and easy to manipulate by the user (the user should be able to add and remove input data to 

the tool). The tool shall create an overview of the statistical growth/decline according to the 

input data in the form of diagrams which shows net sales and unadjusted margins. The 

diagrams should show at least three scenarios – since they often work with a realistic, a best 

and a worst case – where the user chooses their own portfolio for each scenario. A weighted 

line for each of the scenarios may also be added if deemed necessary. 

The tool will be used at the Business Finance Competence Centre at Ericsson 

AB in Kista, but might become a standardized tool if it fulfils its purposes in an outstanding 

way and is easy to maintain.  

 

The main goal can further be divided into three sub-goals: 

 Mock-up, the goal here is to understand what the user needs. 

 Interactive GUI, to realize how the GUI needs to be implemented in order to be 

understandable by the user. 

 Working product, the goal here is to combine the logic of the tool with the GUI in 

such a way that it makes scenario planning more efficient for the user. 

1.4.1 Mock-up 

In order to create this tool, the first goal is to come up with a mock-up of how 

the tool should be implemented, a kind of visible mapping of the basic functions that the 

program needs. This mock-up will be shown to and evaluated by key users from different 

analyst groups in order to make it useable for all of them. This insures the usability and that 

no training will be needed to use the tool.  
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There are a lot of different types of methods to use when creating mock-ups, 

such as creating personas [2] that you design for and paper prototypes [3] but because they 

already had two somewhat interactive mock-ups done before, it was deemed that the mock up 

should be on the same form but less specific. To evaluate this mock-up a light version of 

bodystorming should be conducted, See part 3.2, where the user pretends that the tool already 

exists and shows the observer how they would use it. It will also be evaluated by open 

participant observations with semi-structured interviews, where the observer is also a part of 

the testing and thus might come up with new things together with the users. This means that 

the questions should be formed from what the user would use the program for, how she 

conducts this task today, how the user would use the program if it already existed (by using 

bodystorming on the mock-up) and by discussing the ideas that the observer got while testing 

the tool. 

All in all, the goal here is to understand what the user needs. 

1.4.1.1 Programming language 

The programming language that had been used to create the earlier mock-ups 

was VBA and formulas in Excel. It is therefore necessary to decide upon a programming 

language which can be maintained and at the same time enable creation of the desired 

modelling tool. By building the mock-up first in Excel and then Java, this will be determined 

due to what is possible to program in the respective languages, and how compatible they will 

be to the input and output format, Excel files.  

There is also the choice of which language that will be the most maintainable 

and how it will be maintained. 

1.4.2 Interactive GUI 

The second goal is to develop an interactive user interface together with key 

users in order to make a user-friendly interface. This interface should be tested in an open 

participant observation with semi-structured interviews, See part 3.3, and then rebuilt to 

match the outcome of the observation. This kind of observation needs to be conducted several 

times according to the “Information, development, implementation and evaluation”-circle, 

See part 3.1, because the users will see new possibilities and flaws with the new interface that 

was hard to visualise, and therefore grasp, in the past observation. 

This goal is to realize how the GUI needs to be implemented in order to be 

understandable by the user. 

1.4.2.1 Hosted locally or on a server? 

When designing the interactive interface it has to be decided whether the tool 

should be local or hosted on a server and which sort of security features that should be added.  

To determine this, there are two key variables to take into account; this is the 

first version of the program and the fact that it might only be used locally at the Business 

Finance Competence Centre at Ericsson AB in Kista. This means that there is a need to make 

it safe, so that there will be no sensitive data leakage, but it does not have to be easily 

accessible. 

1.4.3 Working product 

The last goal is to develop a working tool that fulfils the testing process. Before 

this step, the logic behind the interface has only involved the user-friendliness of the interface 

such as “if I press this button, this should appear.” In this step, the formulas and algorithms 

for the statistics and other functions will be formed and implemented in order to make the tool 

useable. This will be tested by entering real, sensitive, data to the program and check if the 

calculations are correct. It will be checked by an analyst who is in charge of the data. 
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When the tool has been finished a simple user manual or help function should be 

implemented and the program(s) should be well documented so that it could be handed over 

for maintenance. 

The goal here is to combine the logic of the tool with the GUI in such a way that 

the user could use it in their work. 

1.4.3.1 Usability Testing 

A usability evaluation by usability testing, where the user is given a set of 

instructions to follow and then observed while using the program, of the finished product 

should be conducted in order to find flaws and possible new features for the program which 

could be implemented in the future, See part 3.4. 

1.5 Overview 
Chapter 2 – Previous work in this area, contains short explanations about the earlier products. 

Chapter 3 – Method, describes the methods, which have been mentioned here in Chapter 1 – 

Introduction, that have been used in this study.  

Chapter 4 – Solution suggestion, contains suggestions for solutions for some of the part 

questions from Chapter 1 – Introduction, part 4.  

Chapter 5 – Product, describes the product, what it is and how it works. 

Chapter 6 – Result, contains the result of the decisions made as to reach the goals in Chapter 1 

– Introduction, part 4. 

Chapter 7 – Conclusion, discusses the result of the product, why the decisions in Chapter 6 – 

Result, were made. 

1.6 Author's contribution 
The interface and algorithms for the tool have been developed according to the 

observations of the users. Earlier experience in developing user-friendly interfaces from two 

courses in HCI [4,5] have been used in order to analyze which decisions about the tool that 

are worth developing and which would only confuse the users. Sometimes the user does not 

know what she really wants before it is handed to her. For example, when testing a new 

application, for one of the HCI courses, which showed stores near ones location, the test 

subject wanted to write the whole address first, and then choose which store instead of first 

choosing which stores, then get alternatives that are near them and then be able to find similar 

stores on a specific street. The solution to this problem was to put the options in a list with 

titles. This way the user followed the correct order to enter the data, and also understood what 

the address field should be used for. This experience has been used when developing the 

Manage Event Tool so that the user is only shown the input fields for the correct manipulation 

type and that they have to choose which manipulation type before they can make any input. 

 Aside from the key users, which have been selected by the 

supervisor, Louise Follin, who have been developing the financial formulas for the tool have 

also worked as a sort of persona and has been able to test the tool along the way. She has 

tested the tool by adding possible scenarios and checking the outcome.  

Because the key users work a lot with Excel, we have come to the conclusion 

that they will understand directly how the tool works if it has a similar look and shape as 

Excel, but simplified so that they can focus on their analysis. As Louise has been working a 
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lot with Excel as well, she has drawn up how the input fields should look and how the output 

could be shown in order for it to be similar enough to Excel.  

By piecing these parts together in a user-friendly pattern and thinking up names 

that could easily be understood by the user, along with figuring out which help buttons and 

such that need to be implemented in order for the user to be able to find what they are looking 

for, the tool have evolved from an idea into a working prototype. 
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2 Previous work in this area 
Ericsson AB already has tools for their forecasts and budgets, but they are built 

on bottom-up principles. These are also not specifically built for long-term forecasting nor are 

they built to handle scenarios. The tool that is used today in order to do this is E4, which 

craves a lot of work and administration to even get the basic data into the system. In this 

system, handling scenarios can be done by copying different versions of manually made 

corrections. 

The usability of this system has gotten a lot of critique and to implement the 

functionality to create a long-term plan would not be possible. 

The different systems used for forecasting and budgets are SAP, E4, BUSY, 

Business Warehouse, Econ and Excel. 

SAP is a transaction system for economic transactions, which also have the 

functionality where it is possible to import budget/forecasting data for cost centers. This is not 

used for sales forecasting within Ericsson. 

E4 is a forecasting system for sales and margins (OB/NS/UM), this is a 

cumbersome tool to import data to, and Ericsson’s process today only admits limited time 

planning. There is no functionality for scenario handling. 

BUSY is a reporting system which is partly used for planning cost centers, 

reporting outcomes (for both sales and margins) and costs. 

Business Warehouse is also a reporting system which compile data from other 

systems (since it does not have its own planning system). 

All of these are tools build on a bottom-up principle, which is not what we are 

looking for. When searching for a tool, where it would be possible to create top-down 

adjustments, the tools either have too many manipulation types to be useful, or they can only 

make changes to specified fields. 

The work that is the most similar to this tool is the mock-ups that have been 

done before. This could mainly be because the first new mock-up implemented a lot of the 

ideas from the earlier ones. These two earlier mock-ups are explained in Chapter 6 – Result, 

part 1. 
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3 Method 
The method for creating the tool is the “Information, development, 

implementation and evaluation”-circle, See Figure 1. Where information about the problem is 

first gathered, then a version of the tool is created and presented to the users. After that, the 

tool is evaluated and new information is gathered and a new version is made and so on and so 

forth. The reason for using this method is because the users are a crucial part of the 

development of the tool; if they cannot use it then it has to be changed.  The reason why this 

method has been used  instead of other development methods, is because the users did not 

know what they wanted nor needed from the tool. It therefore had to be explored by several 

tries. 

As the tool has been sought for, for a long time, there already exist different 

types of mock-ups for it. These have been gathered from the first information gathering and 

can be used in the other information gatherings as a reference to what they, inside the 

company, have come up with. The problems with developing the existing mock-ups have 

been the limitations of time and tools. The tool that has been used is Excel, which is the tool 

that the final outcome should be visualized in, in order for the users to create their reports. 

A short evaluation of which programming language, VBA or Java, that should 

be used to create the tool should be conducted in order to make the tool as user friendly as 

possible. This will be determined by creating the first mock-up in both of the languages and 

then decide according to what is possible to program in each of the languages and how 

compatible they will be to the input and output format, excel files. There is also the variable 

of which will be the most maintainable. 

The security issue of the files has to be taken into account when designing the 

tool. Should the data from the input file be altered by the tool? Should the tool be web based? 

It is essential that the data used in the tool is protected, because it will be company sensitive 

information. Therefore only users with access should be able to access the sensitive 

information. In developing the tool a mock-up of the information will be used instead of real 

data in order to reduce leakage in the development process. 

The problems to be faced when developing a tool for simplifying a method that 

is currently in use, is that it can be hard for the users not to be restricted by what is possible to 

do in the currently used tools. The time issue is also a problem since not all of the key users 

can be asked to evaluate each mock-up due to unavailability. This means that some of the 

development has to be done without the key users, but according to similar tools. 
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3.1 Information, development, implementation and evaluation-

circle 
This circle builds from the first analysis of 

who the user is and what the user needs to the 

development of a tool, to the implementation of the tool 

and then to the evaluation of the tool, usually by testing 

it with the user. The result from this test is then the input 

for the information gathering for the next turn of the 

circle. As seen in Figure 1, the circle never ends, which 

is true for most of the maintained software products 

today. Because, when a version of the program has been 

implemented, new resources and data is gathered in 

order to make the next release of the program.  

When the evaluation part of the cycle 

meets the standards that has been decided on, the 

product is finished. In this case, the user should be able 

to import at least one Excel sheet, create three scenarios 

that they are happy with and then export the scenarios in some way to an Excel document. For 

more information on Software development, the foundation to this method can be found in Ian 

Sommerville’s book Software Engineering [6]. 

3.2 Light bodystorming 
Bodystorming is when the test user is asked to pretend that the program already 

exists and, by using an artefact, describes and shows how they would use it [7]. In this case 

there already exist mock-ups for how the tool could look. This means that the bodystorming 

artefact has been the mock-ups and that it has been used, not to create the idea to the tool as it 

is already there, but to come up with new ideas and to show if there are flaws in their user-

friendliness. 

This method was chosen over brainstorming in order to come up with new ideas, 

because the users needed to be part of the idea generating part, and in order to get to know the 

users and how they work. 

3.3 Open participant observation 
In this method the participants are observed while testing out the system while 

parts of the system can be discussed in order to find better solutions for the problems [8]. 

The problems to be faced when developing a tool for simplifying a method that 

is currently in use, is that it can be hard for the users not to be restricted by what is possible to 

do in the currently used tools. The time issue is also a problem since not all of the key users 

can be asked to evaluate each mock-up due to unavailability. This means that some of the 

development has to be done without the key users, but according to similar tools. 

An open participant observation means that the user is given a task, but that they 

may ask the observer to help them understanding the tool if they get lost. This means that the 

user could be encouraged to come up with ideas as to how to correct the way something is 

done, in order for it to increase the usability. 

In an open participant observation the observer could also take part of the test 

and therefore come up with new ideas, of their own, to improve the tool.  

In this case, the observers have first shown the tool, then let the users try to 

create a simple new scenario and then created a simple new scenario themselves. The users 

have been asked about different parts of the creation of the scenario, throughout the session. 

Figure 1: Information, development, 
implementation, evaluation-circle 
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This method was chosen because it gives an insight into the mind of the user, as 

well as giving the observer the chance to take part in the development by coming up with 

ideas and asking the users if they like them directly. Only using participant observation  

means that it is only the users and how they react that generates new ideas, not the observers. 

3.3.1 With Semi-structured interviews 

The interviews with the users have been structured as follows: 

1. How does the user create scenarios today? 

2. How would the user use this new tool? 

3. In what way would the new tool help them in their work? 

4. The user was asked to create a scenario and then to answer questions on how they 

reason when using the program. 

The later part of the interview could be very airy since there are different 

questions for different users depending on how they use the tool to create a scenario. The 

most important thing to remember in this step was to refrain from asking direct questions 

about something they do, such as “Why did you push that button?” because this could result 

in that the user tries to do what she thinks that the observer wants her to do instead of doing 

what she would have done in this case normally. Instead questions about the appearance of 

the tool can trigger the user to describe what they think that this part of the tool does.  

The interviewer, the observer, should always encourage the user to talk aloud 

what they do and what they think will happen when using the tool. This will give a better 

overview as to how the user thinks. 

3.4 Usability Testing and Evaluation 
Usability tests and evaluations are used within HCI research to validate novel 

design ideas and systems by showing that they will improve user performance or work 

compared to how they perform/work without the idea/system [9]. 

As Dix et al. put it: (Usability Evaluation) “assess our designs and test our 

systems to ensure that they actually behave as we expect and meet the requirements of the 

user” [10], usability evaluations can be used in order to learn if the system holds up to the 

expectations of the users. 

Usually these are done by some kind of user observations, controlled user 

studies and/or inspections. In this study, the user is asked to perform the following tasks: 
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1. Start the tool 

2. Import Growth Plan Data 

3. Create an Event 

a.  Filter on NetCom 

b. Create one Manipulation where the value for the NS for every year is increased 

by 10% 

4. Submit the Event to Scenario 1. 

5. Edit the same Event  

a. By removing the Manipulation and  

b. Adding a new Annual Growth Rate where only half of the NetCom rows are 

affected. 

6. Submit the edited Event to Scenario 1 and Scenario 2. 

7. Zoom in on the Net Sales Chart to see the change 

8. VIEW the Event Contribution and add a description to it. 

9. Create a new Event  

a. with a general Manipulation that changes the UM% to 40%. 

b. And one Manipulation which increases sales on the Existing Businesses with 

50 on UM for every year. 

10. Submit the Event to ALL Scenarios. 

11. Tick out the First Event in Scenario 1 and the second Event in Scenario 2.  

12. Copy the First Event and add a Currency change where the currency rate has 

decreased slightly 

13. Add This Event to Scenario 1. 

14. Change The names of Scenario 1,2 and 3 

15. Save your Scenario Analysis 

16. Pick up a new Scenario Analysis window. 

17. Import your saved data 

18. Import Actuals 

19. Create an Excel Report for the Scenarios 

20. Delete The first Event from Scenario 1 

21. Delete The second Event from all of the Scenarios. 

22. Create a new Event with a new Business. 

23. Submit the Event to ALL Scenarios 

24. Create a new Event with a 10% decline of the newly added Business. 

25. Submit the Event to ALL Scenarios 

26. Tick out the Event with the newly added Business in Scenario 1. 
 

These tasks ensure that the user gets to try out all of the major functions of the 

program. 

The users will be observed while performing the tasks and the observer will note 

what the users have problem with, which features they like and if they are curios to test other 

things than the ones specified in the test. 

This test will be used both to find usability bugs that need to be corrected as 

well as a kind of acceptance test where the performance of the users is observed to see if it 

falls within an acceptable criteria. In this study, the criteria is that the user should be able to 

understand, in the rough, where they should look for the wanted functions as well as be able 

to understand where the wanted functions are after consulting the help-menu. 
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4 Solution suggestions 
Because some research has already been done in this area as to how the program 

could work, there are keywords to be found in each of the earlier mock-ups that can be used in 

the making of the new tool. For example, it is important to show the scenarios both in 

diagrams and in numbers, as well as it is important that the user should not have to enter a lot 

of values in order to create a scenario. In short: keep it visible and keep it simple.  

4.1 Programming language 
The input for the tool is an Excel sheets and there are VBA programmers which 

would be able to maintain the program if it is to be written in VBA. This means that handover 

and maintenance could suffer if the program is to be written in another language. 

On the other hand, it’s easier to create a graphical user interface in Java where 

there are a lot of different development libraries to help and a lot more help forums where 

others have asked similar questions before. It would also, in a way, disconnect the user from 

the input file so that there cannot be any unwanted alternations while the program is working. 

The output of the program has to be compatible with Excel so that the reports 

can be shown there. 

4.1.1 Programming in VBA 

To write the program in VBA would make it compatible with the input and 

would make sure that the output is in the right format. It would however make the user 

interface less user-friendly since there are a lot of restrictions (compared with Java) as to what 

can be programmed. According to the book Excel 2010 Power Programming with VBA 

however, it should be possible to create a scrollable list with checkboxes, which is an 

important part of the graphical components: “You can display the items in a ListBox either as 

check boxes (if multiple selection is allowed) or as option buttons (if a single selection is 

allowed). The display type is controlled by the ListStyle property.” [11] it should be possible 

to create listboxes with checkboxes in them. But, in the mock-ups this had not been used 

because it was not as simply as this citation suggests. Instead, a box with a scrollbar had been 

used so that the values from one page could be scrolled through. The problem with this 

though was that the checkboxes could not be scrolled along with their data. The best way to 

solve this in VBA would therefore be to try to create the listboxes with checkboxes. 

Where the alterations, that the scenarios should show, is stored is also 

cumbersome. They need to be placed under the values from the input sheet in order to work 

with the VBA and formula mix. This means that it can be cumbersome to look at the 

alternations if there are a lot of rows in the input file. It also means that the input file has been 

altered, which has been specified earlier that it should not be. 

4.1.2 Programming in Java 

To write the program in Java will help with the alteration problem. Workbooks 

and worksheets can be read into objects and then be altered without altering anything in the 

files. This approach also has the advantage that there are a lot of graphical libraries so that the 

tool can be modelled as user friendly as possible without much limitation. 
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To use the program for showing reports though, would mean that it would have 

to have different views for different users. It would also mean that whole of their reporting 

system would have to change and that they would have to have and start the program in order 

to show the report. It would not be as user friendly as if the program would generate an output 

where the report is in an Excel file that the users want to use for their reports. 

Of course, other programming languages like C and C++ could be used to create 

this kind of tool, but because of the time limit of 10 weeks, it’s better to use high level 

programming language like Java or C#. C# was not used because it needs different programs 

for different platforms in order to work. The Java platform however, is already installed on all 

of the financial analysts’ computers. 

4.1.3 User friendliness 

To make the tool as user friendly as possible, it has to be as familiar and 

intuitive as possible. The user should not be able to destroy the coding by mistake (formulas 

for cells for example can very easily be changed in Excel which can freeze all of the open 

Excel windows) but the final report should be similar to the standard way of reporting done 

today. This means that a mix of Java, VBA and formulas could be used to make it the most 

user friendly and the most fool proof. 

If the input is in excel, it can be read into a Java variable and then used in a Java 

program where the user can alter it as much as they want and create as many different 

scenarios as they want without touching any of the data in the input file. If the user doesn’t 

choose to save any of the alterations, none of them have any effect on any files. 

The reports are usually put in Excel, which means that the Java program has to 

be able to create an Excel file and put the graphs and scenarios in the report. The report will 

not have the same functions as the java program, it will only show the different scenarios, 

which fulfils the requirement that different users should be able to see/do different things with 

the tool. Because we cannot create diagrams in Excel while using XSSF [12] which is the 

(Apache) POI Project's pure Java implementation of the Excel 2007 OOXML (.xlsx) file 

format, the output report can be created by making a template file that the Java program can 

copy and add information to. This template file could be produced from files that are used 

already and that has the diagrams that the user wants to show. 

4.2 Security issue 
Because the data used in the forecasting tool will be sensitive, there are a lot of 

security issues to think about. All of the data needs to be handled with care, and the report 

should be in a different sheet than the data so that it can be shown without showing exact 

numbers from different deals. 

4.2.1 Mock-up files 

The Excel files used in this study are all mock-ups during the development 

phase. This is to ensure that there will not be any sensitive data leakage while testing the 

unfinished product. The format of the files however will be the same so that the program will 

be able to find the data when searching through the sheets. 

Because the mock-up files are much smaller than the real ones, the data can be 

calculated and compared to the calculations of the program to check that everything is in 

order. 

If something goes wrong, and the program writes over cells, no real data has 

been lost and the corrupt data could be written over with new mock-up values. 
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4.2.2 Altering data 

The user should not be able to change the input data by mistake when using the 

program. This is to ensure that none of the data is corrupted. This could be solved by creating 

variables that hold the input data and that are never changed when running the program. The 

variables that are being altered could copy the input and build on it and then, when the user 

removes the manipulation, it simply replaces the manipulation data with a new copy of the 

original data again. 

4.2.3 Web based vs locally based 

Making the tool web based would make it easier to reach, but it would also 

mean that sensitive data would be handled in a less secure manner than if it were to be 

handled in a local program on the user’s computer. Because this is supposed to be a working 

prototype, it is not necessary to create a web based version, and risking sensitive data leakage, 

instead a locally based application that only can retrieve documents from the users local 

computer could be implemented. 

4.2.4 User restrictions 

Different users should be able to do different things with the tool. The scenario 

makers should be using a part of the tool that can create scenarios which alters data and 

graphs, while the ones who will read the analysts’ forecasts should be using the part of the 

program that displays the analysts scenarios where they can choose which scenarios should to 

see. This could be done by creating an application which creates reports. The application is 

used by the scenario makers and the reports could be read by the ones that they are shown to 

(authorized users). 
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5 Product  
The product have evolved from a very specific and time consuming process into 

an easy-to-use tool where the focus have been to create as much functionality as possible with 

as few buttons and specific manipulations as possible. This way, the user does not get 

distracted by all the fancy features and they can form their scenarios, events and 

manipulations with regard to their own liking rather than adapting to the tool’s limitations. 

5.1 User group and Key users 
The key users for this product have been financial analysts, and so, the 

development of this tool has been focusing around how they work today and what they would 

need in order to improve their work performance. 

These users do a lot of their work in Excel, and because this study focuses on 

HCI, the user needs to recognize parts of the interface. This has been done by mimicking the 

input fields of Excel when the user is to adding their manipulations. Instead of creating 

adjustment rows by hand for all of the rows that are affected, the users could now, with this 

product, simply choose which rows are affected and then enter the adjustment only once. 

They need not add these adjustment rows to three different sheets in order to have them in 

their three scenarios, instead, they only have to tick in/out which scenarios they want to 

include them in and the tool does it for them. 

For the more general adjustments, such as changing the annual growth rate, See 

5.2.3 for more information about the annual growth rate feature, the user is shown the old 

growth rate for all of the three scenarios. This means that the user does not have to calculate 

this manually, which saves time. 

During the development of the product, a new group of users have been 

introduced as possible users for this tool. These are the customer units, which gather forecasts 

from different customers. They usually make up some scenarios themselves and could 

therefore use this tool. At the same time, if they were to use this tool, which implements the 

new growth plan structure, it would also mean that their input gathering would already be on 

the –soon to be- standardized form. This would help in creating one standard for gathering 

data for forecasts and therefore make the process quicker. 

5.2 Important terms 
Because the users have their own way of naming the different parts that build up 

their analysis, the first thing that had to be done was to create a structure where all of the 

users’ different approaches could be satisfied. From the open participant observations the 

keywords “Case”, “Scenario”, “Event”, “Manipulation” and “Adjustment” were gathered. 

These were used by different users in different ways, which meant that a decision of what 

would mean what had to be made. Because the users often talked about three different 

outcomes that had a lot of different manipulations -that could sometimes be connected to each 

other- and because the tool was specified as a tool where the user could analyse different 

scenarios, the three terms “Scenario”, “Event” and “Manipulation” were chosen. These three 

types create a hierarchy with the scenario at the top and manipulation at the bottom. 
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5.2.1 Scenario 

The user can create three different scenarios in this tool. These are represented 

by one line each in the three diagrams-Net Sales, Unadjusted Margin and Unadjusted 

Margin%-, as well as by one box each where the user can see the total of the diagrams and 

which events that affect/ build up their scenarios. The user can build as many events as they 

like in order to be able to analyse their impact on the scenario. 

5.2.2 Event 

As mentioned in part 4.1.1, the user can create as many events as they want and 

add them to their scenarios. They can choose to add the event to one, two or all of the three 

scenarios.  

As the name suggests, an event symbolizes that something happens. Though, 

this event might not only affect one area or it could affect different businesses in different 

ways. This means that an event has to contain different manipulations that could be of 

different types (different formulas are used to manipulate the data). An event can contain as 

many of these manipulations as needed and new manipulations could be added to the event 

after it has been submitted to the scenario. 

5.2.3 Manipulation 

These are the smallest of the building blocks in the 

hierarchy and possibly the most important objects to mention. A 

manipulation defines an adjustment. It could be a small adjustment 

where a value is increased with an absolute number or a more 

general adjustment where the UM% is changed to a new target. 

These different manipulations could be found under the menu button 

Add Manipulation, See Figure 2. Depending on which manipulation 

type that is selected, the user is shown a different input window so 

that the user will be able to keep their difference apart. 

5.2.3.1 Adjust NS/UM (%) 

This kind of manipulation adjusts either the NS or UM (Net Sales or Unadjusted 

Margin) of the businesses (rows) with the provided percentage. 

The user gets to input a percentage increase or decrease to the filtered rows for 

each of the four years. If the user only wishes to change one of the years, they need only 

change the percentage of that year and let the other boxes remain with zeros. 

As seen in Figure 3 and 

Figure 4, these two input tables for the 

different manipulations look very similar 

even though they are quite different. 

Because of this, the label above each 

chosen input type has been added. Note 

also that the headers of the tables are 

different in Figure 3 from Figure 4. 

5.2.3.2 Adjust NS/UM (NUM) 

Adjusts either the NS or UM (Net Sales or Unadjusted Margin) of the businesses 

(rows) by dividing the provided absolute number between the businesses. The absolute 

number is divided between the businesses depending on their contribution. This means that 

the businesses (rows) that contribute with a lot will also get adjusted with a bigger part of the 

absolute number than one with lesser significance. 

Figure 2: Button menu 
where manipulation type 
is chosen. 

Figure 3: Input table for manipulation Adjust NS/UM (%). 
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The user can choose to 

adjust all of the four years or some of 

them and leave the rest with zeros. As 

seen in Figure 4, the default value of 

the input is already set to 0.Figure 4 

also shows the difference in the header 

of the input table. Whereas Figure 3 

has percentage signs to show that a percentage should be added, this table only has a delta 

(contribution). 

5.2.3.3 Annual Growth Rate 

A manipulation of this type changes the growth rate of the selected businesses 

(rows) to the new target. This means that if the growth rate between this year and the next is 

14% and the new target is 15%, the affected rows will get adjustment rows where they are 

raised so to meet the target. The user can see what the growth rate is in all three of the 

scenarios, and when the event is added to the scenarios, the target will only affect the annual 

growth rate of the rows in the scenario it is submitted to. 

This manipulation allows the user to set a new target for the growth rate 

between year0-1, year 1-2 and year 2-3. If the user does not want to change the target for 

some year, the input box is left empty so that the tool understands that nothing should be 

changed these years. 

As seen in Figure 5, the different growth rates for the different scenarios are 

shown beside their label. The label has been coloured in the colour of the scenario so that it 

should be easy to remember which scenario goes with which numbers. In Figure 5, one could 

also see the CAGR 

(Compound Annual 

Growth Rate) for each 

scenario as well as the new 

CAGR which will be the 

new CAGR whichever 

Scenario that the user adds 

the event to. 

5.2.3.4 UM% Change 

This manipulation type changes the unadjusted margin percentage of the 

selected businesses (rows) to the provided target. In other words, it adjusts the unadjusted 

margin with the amount for net sales for that business that year times the new target. The user 

is presented with the old UM% for all of the scenarios so that they do not have to calculate 

this themselves. 

Unlike Annual Growth Rate, See Figure 5, the user can choose to adjust the 

UM% of all of the four years or 

some of them and leave the rest out 

see Figure 6. The different UM% 

for the different scenarios is shown 

beside their label. The label has 

been coloured in the colour of the 

scenario so that it should be easy to 

remember which scenario goes 

with which numbers. 

Figure 4: Input table for manipulation Adjust NS/UM (NUM) 

Figure 5: Input table for the manipulation type Annual Growth Rate. 

Figure 6: Input table for the manipulation type Annual Growth Rate. 
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5.2.3.5 Currency fluctuation 

This manipulation type is the least developed one. It changes the fluctuation of 

the selected businesses (rows) from the specified rate to the new one. The user also decides 

whether this should affect the net sales, the cost or both.  

The user has to 

enter new values into all of the 

eight input fields, See Figure 7 

in order for this manipulation to 

work and they need to have the 

input on the form 

(currency/SEK).As seen in the 

figure, the choice of what part 

to affect with the manipulation is easily changed with the drop down list. 

5.2.3.6 Add New Business 

By adding a new business, the user creates new business rows and then chooses 

which to enter to the table with all of the businesses. These businesses will then only be 

counted in if the event where they were created is ticked in. 

Although, the user is still able to create manipulations where these new 

businesses is affected in later events, but if the event where they were created is ticked out, 

the manipulations done on them will not have any effect on the scenario (because they cannot 

be done on rows that do not exist).  

As seen in Figure 8, the user could choose from values taken from the growth 

plan values if the new business is within any of them. They can also decide to write them by 

hand. When the user clicks Add row, the row is added to the table under the input boxes. This 

means that the user gets an overview of the rows that they want to add. It also means that they 

can remove a row before committing it, by clicking the X-button beside the row. When the 

user has put together the rows they want to add. They click Add Rows to Event to submit the 

rows to the table with the rest of the rows.  

Though, in order to manipulate on these, the user must choose Show New or 

Show Both in the filter function. Why the rows is not just added to the table is because the 

numbers of the new rows probably are correct and does not have to be corrected in as many 

ways as the growth plan data rows might. It is also because we do not want to mix the growth 

plan data with rows from an event.

 
Figure 8: Input fields for all of the columns needed for a new row. The drop down lists can be used to quickly choose 

the name of a CU, KA, CTRY etc. Because a business could consist of many rows, the user is first shown the new rows 

before they can submit them. 

One or many manipulations build up an Event and their adjustments can 

contribute with different numbers depending on earlier manipulations in earlier events in the 

same scenario. For example, if we raise a deal with 10% in one event and then decrease the 

same deal with -5% in a following event the decrease will be calculated on the new sum 

where 10% have been added. This will give the event a different contribution to the scenario 

than if only the -5% adjustment would have been added. 

  

Figure 7: Input table for the manipulation type Currency fluctuation 
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At the beginning of making this tool, the manipulations did not affect each 

other, and so the events did not affect each other. This is still true for the events that do not 

affect the same deals, but it would not be realistic to ignore the earlier manipulations when 

creating new ones. They are interrelated because they affect the same business in the real 

world, and so they need to be interrelated in the tool as well. 

5.3 Data Management 
The product handles two types of files: .xlsx and object files. To create a new 

Scenario Analysis, the user has to import an Excel file with the growth plan data. The 

Scenario Analysis could then be saved as two files, one .xlsx file for the underlying data and 

one object file for the scenario objects.  

5.3.1 Importing and manipulating data 

The user can import Growth Plan data, some Actual data and saved Scenario 

Analyses. The files containing these sensitive data are copied by the tool into variables and 

then closed so that no sensitive data could be manipulated by the tool. The tool does not do 

any manipulations on the actual data; this is only used to analyze the growth plan and 

scenarios against former years. It does not do any manipulations on the variable that contains 

the growth plan either. Instead, it copies the copies of the growth plan as a starting point for 

every scenario. It is then on these copies that the manipulations are made. When the user 

discards manipulations, the scenario goes back and copies the original growth plan again. 

The saved Scenario Analysis is also read and closed so that if the user does not 

want to save it, or say wants to save different versions of almost the same scenarios, they can 

just close/save a new copy and the originally saved Scenario Analysis will still be saved. 

5.3.1.1 Growth Plan and Actual data document structure 

The Growth Plan data needs to have the columns CU, KA, CTRY, DEAL, 

BUSINESS TYPE, BU, CMDY and then NS for four years -beginning from this year-, for 

Example: NS14, NS15, NS16 and NS17. It also needs four columns for UM on the same form 

as NS. As long as these are included in the input file, and all of their fields have a value, the 

user could have other columns wherever they want or text/labels before these labels. When 

copying the input file, the tool creates a sheet where only the needed columns and only the 

rows under these are added, it disregards all else.  

The tool also creates three sheets for the scenario variables so that these are 

never mixed with the growth plan data. 

Actual data also needs the columns CU, KA, CTRY, DEAL, BUSINESS TYPE, 

BU, CMDY but instead of four years of NS and UM it needs three of the past years. Just like 

the growth plan data, the tool creates a new sheet and copies only the necessary columns for 

this data into the new sheet. These values are only used to be shown in the diagrams in the 

tool; no manipulations are made on these years. The user could import these data and then -by 

ticking in/out a checkbox in the upper left corner of the Scenario Analysis view- decide 

whether they want to see them or not. 

5.3.1.2 Saved Scenario Analysis structure 

The Scenario Analysis have two save files, explained later in 4.3.2, the .xlsx file 

contains the sheets from the original Growth Plan data input file as well as the stripped sheet 

with only the important columns. This sheet is called Data.  
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It also contains three sheets called Scenario 1-3 where the scenario adjustment 

rows have been saved. In association to this the file also contains a sheet called Financial 

Forecast which contains the total of the actuals, the growth plan and the three scenarios. This 

table could be used to create a chart in excel if there is a hurry to create these charts instead of 

letting the tool create a report from the template, which could take some time. In this table, 

the scenarios are called by the name that they had when saved instead of Scenario 1-3. 

5.3.2 Save data 

As mention earlier, the Scenario Analysis is saved in two different files. The 

reason for creating two different save-files instead of one is because attempts to put the 

scenario objects with their event and manipulation objects in excel resulted in very large 

databases that quickly became slow and limited, and because Excel sheets became 

cumbersome to serialize into the object file. 

Now the user needs both of the files to be in the same folder when importing the 

saved data, but they only need to import the .xlsx file for the tool to retrieve the object file as 

well (which is the reason why they need to be in the same folder).  

Saved Scenario Analysis files could be passed to other financial analysts/ other 

users with the product. They can then import the analysis in their copy of the tool and make 

changes and give their input on the scenarios, save the suggestions and send them back. 

5.3.3 Dynamic data 

Because the manipulations and events build on each other in a hierarchy, the 

change factor -the formula that the rows are adjusted with- needs to be dynamic. For example, 

the change factor for UM% change is calculated by first calculating the old UM% by adding 

up first the NS and UM and then dividing UM with NS to get the old UM%. The change 

factor is then the new UM% target minus the old UM%. Whenever an event is ticked out, this 

change factor has to be recalculated because the old UM% can now be different from before. 

The manipulation types that use this kind of dynamic change factors are Annual 

Growth Rate, UM% Change and Adjust NS/UM (NUM). This is because all of them are 

depending on the totals of the earlier events. 

5.4 Interactive graphical user interface 
The challenge when designing the GUI is to implement as much functionality as 

possible, but at the same time keeping it simple so that the user directly understands what is 

going on and where they can find the different components. 

In this tool, the interface has been divided into two pages; Scenario Analysis and 

the Manage Event view. As their names suggests, the Scenario Analysis view is where the 

user can see their scenarios represented as lines in diagrams, as totals in a box and as a box 

full of events. In the Manage Event view the user could manage the manipulations that build 

up their event, so that they can manage the structure of their event. 
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5.4.1 Scenario Analysis view 

Because the Scenario Analysis page is where the user will grasp how their 

scenarios will develop, it needs to be very clean with as little non-related content as possible. 

The components visible are three charts with the different scenarios, three tables with the 

totals of the three scenarios, three boxes with the events that could happen in the scenarios, a 

button that takes the user to the Manage Event page, and of course the label that says 

“Scenario Analysis”. This part of the tool could be used during meeting presentations where 

the analysts can discuss which events that should be used in their scenarios and then exported 

into neat graphs. As the user can also save their scenarios, these files could be shared so that 

others could change them. The process of saving Scenario Analyses and handing them over 

also enables light-weight users to remove/add an event in the last minute before a meeting.  

In order to keep the Scenario Analysis page as clean as possible, there are 

hidden functionalities. If the user double-clicks on the name of an event, a pop-up message 

pops up and asks the user if they want to see the value of the event, edit the event, delete or 

rename it. This functionality is explained in the help section that can be found under the tab 

“help” in the menu-bar. 

As seen in Figure 9, everything that is cohesive with the scenario has the 

scenario colour. The components of this view resize depending on the window size. This is a 

conscious choice because the users expressively ordered a tool where the analysis could be 

overviewed without the need for scrolling up and down. 

So, when the events fill up the provided scenario box, the box gets a scroll bar 

instead of the whole window. Note that there is a checkbox for Actuals. This is because the 

users need to be able to choose if they want to see the actuals in the view or not. To see the 

actuals could be good if the user wants to analyse the trend line, but might be irritating when 

trying to analyse small changes from events. 

 

  

Figure 9: The Scenario Analysis view with diagrams and the scenario boxes. 
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5.4.2 Manage Event view 

The Manage Event page has a lot more functionality. From earlier experience, it 

is a good thing to, in some way, show the user in which order that the program should be 

operated, especially if there are a lot of clickable content. When the user first enters the 

Manage Event page, it only contains a back-button, a table with deals in, a button where the 

table could be seen in a new window and a button which enables the user to choose what type 

of manipulation they want to do. When the user has clicked one of the manipulation types, an 

input type which depends on the chosen manipulation shows up together with an input box 

where the user can name their manipulation. This way, the user sees that they should first 

choose which deals to add a manipulation to, and then choose their manipulation. When the 

user has added a manipulation, it shows up in a tree under the leaf with the name of the 

manipulation type so that the user can see which manipulations they have made. Because the 

user has already been guided through the work flow, they know how to make another 

manipulation without the need of the program to reset the page. After the first manipulation 

three checkboxes shows up together with an input box. The checkboxes symbolize the three 

scenarios and the input box is where the user can name their event. So, when the user is happy 

with their manipulations, they decide which scenarios that they should belong to and name 

their event.  

If a user edits an event, the input box for naming the event does not appear, but a 

copy-button appears in the right corner. When the copy-button is pressed, the user needs to 

name it with another name than the original event, so the input box for the event name shows. 

Even though there are a lot of buttons on this page, it is still seen as simple because the user is 

guided through it. In the open participant observations, the interface has gotten reactions such 

as “Can it be this simple?” and “Can you do that?” which shows the potential of the usability 

of the tool. The first described reaction aims at the design of the tool. It is easy to understand 

how to create scenarios and directly see how they behave according to the manipulations. The 

second reaction is rather aimed at the functionality of the tool. Even though there are not 

endless amounts of manipulation types, they are very dynamic and could therefore be used to 

create a lot of different combinations. The user is in control of how complicated they want 

their scenarios, events and manipulations should be. 
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As seen in Figure 10, there are a lot of functions, tables and buttons in this view. 

If the user were to be greeted by this view directly, they could get intimidated. Instead, all of 

the input and the manipulations list is hidden from the user to begin with. When the user 

presses Add manipulation button, the input table for the manipulation type is shown together 

with an input field where the user could name their manipulation. When the user adds their 

manipulation, the tree with all manipulations for this event is shown together with an input 

field and input boxes so that the user could name their event, choose which scenario to add it 

to and then add their event to the chosen scenarios. 

 

 
Figure 10: The Manage Events view where all of the functions have been shown. 

5.5 Interactive graphical user interface 
The logic behind the tool has been changed several times throughout the 

development. The biggest change was when the tool had to be able to have dynamic change 

factors, see part 5.3.3. This meant that a lot of calculations had to become more effective 

since it otherwise meant that the tool would get extremely slow because of a lot of for-loops. 

5.5.1 Class Diagram 

There are two classes keeping the two views, ScenarioAnalysis and 

CreateScenario. The ScenarioAnalysis class is in command of the Scenario Analysis view, but 

it also has a lot of static variables. It also contains the main() class which is where the 

program starts from. Other than holding a lot of objects and setting the font, the 

ScenarioAnalysis class does not have a lot of the functionality. Instead, it uses the classes 

ChartCreator and ScenarioBox to get the graphical components. As seen in Figure 11, an 

Event has a list of Manipulation which has A Case. This Event is then stored in a list in 

ScenarioBox. This structure has been chosen because a Case, which variables that are used, 

could be different and because it reflects how the user might picture the structure. The user 

puts manipulations in an event and then adds it to one or more scenario boxes. 
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 In Figure 11, we can see that ScenarioBox has a lot of update 

methods. This is because ScenarioBox holds the methods for calculating the new estimates 

provided by the Events that the user has created. New deals that have been created by the user 

are kept in a different list than the other manipulations. It is also stored both in the Event and 

CreateScenario, because the user needs to be able to see it as a new deal in later events, but if 

the event where it was created is ticked out, neither it nor it’s manipulations should be added 

to the scenario. The more complex input tables have their own classes, as can be seen in 

Figure 11.  

Note that ScenarioAnalysis calls CreateScenario from a button that is created in 

the message() method to get to the Manage Event view, while CreateScenario calls the 

message() method in order to get back to the Scenario Analysis view. 

  

Figure 11:The Classdiagram explaining the structure of objects and views. 
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5.5.2 Sequence Diagram 

When creating an Event, the user goes from the method message() in 

ScenarioAnalysis to the CreateScenario. When input has been added, CreateScenario calls 

updateScenarioBox(Event,Boolean). It does this to Scenariobox one to three depending on 

which scenarios that the user has chosen to add the Event to. In Figure 12, the user has chosen 

to only add the Event to one of the scenarios. When the ScenarioBox updates itself, it uses 

updateEventVariables() to calculate the new values that should be shown in the charts. It then 

calls updatechart(name,adjustmentRows) three times to update all of the three charts. In this 

method, name is the name of the chart. When the Charts have been updated, CreateScenario 

calls on the method message() in ScenarioAnalysis to get back from the Manage Event view 

to the Scenario Analysis view. 

5.5.3 System Requirements 

The tool has been exported as a runnable jar. It takes up 39MB and needs a JRE 

in order to run. There is no need for any other installation than Java 7, which have been 

preinstalled on the workstations at Ericsson AB.  

It also needs input documents with the new Excel format .xlsx in order to do any 

estimates. 

5.5.3.1 System requirements Java 7 for Windows 

 Windows 8 (Desktop) 

 Windows 7 

 Windows Vista SP2 

 Windows Server 2008 

 Windows Server 2012 (64-bit) 

 RAM: 128 MB; 64 MB for Windows XP (32-bit) 

 Disk space: 124 MB 

 Browsers: Internet Explorer 7.0 and above, Firefox 3.6 and above, Chrome 

Figure 12: Sequence Diagram of when the user adds a new Event to one of the Scenarioboxes that changes all of the 
charts. 
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5.6 Adjustment Formulas 
As explained in 4.2.3 there are different kinds of manipulations. These have 

different formulas that calculate the new results. After the new results have been calculated, 

they are kept in rows like the input data. These rows are called adjustment rows. 

5.6.1 Adjust NS/UM (%) formula 

If the Net Sales is changed by a percentage, the following formula is used: 

∆NS=NSRow*percentage. 

∆UM=UMRow*percentage. 

If instead Unadjusted Margin is changed by a percentage, it only affects UM: 

∆UM=UMRow*percentage. 

5.6.2 Adjust NS/UM (NUM) formula 

The value for Net Sales adjustment row is calculated by the following formula: 

∆NS=(NSRow/NStot)*percentage. 

This means that if we have chosen the deal “Superdeal”, and increase it by 10% 

in the first year, which has the value 100 before, and the total value for that year (over all the 

rows) is 1000 we get: 

∆NS=(100/1000)*10 

But, as this also affect the Unadjusted Margin, the adjustment row change in 

UM is calculated by: 

∆UM=(UMRow/UMtot)*(10*(UMtot/NStot)) 

This means that the adjustment for UM differs from the change in NS by the 

Unadjusted Margin percentage. This is because the Unadjusted Margin percentage should not 

be changed by the manipulation. 

If, instead the Unadjusted Margin adjustment row is calculated, it is done by this 

formula: 

∆UM=(UMRow/UMtot)*percentage. 

Here, the Net Sales is not changed by the manipulation, which means that the 

UM% will increase/decrease. 

5.6.3 Annual Growth Rate and CAGR formula 

The value for Net Sales adjustment row is calculated as follows: 

∆NS=NSRow*(((1+GRnew)/(NStoty1/NStoty0))-1) 

This manipulation also affects Unadjusted Margin, which means it needs to 

adjust the UM for the adjustment row with: 

∆UM= NSRow *(NStot/UMtot) 

This means that the UM% is left unchanged. 

CAGR could be calculated in two ways, note that we in this formula produce the 

CAGR for four years, this year and three years forward: 

CAGR=((NSy3/NSy0)^(1/3))-1. 

Or 

CAGR=((1+(NStoty1/NStoty0))-1))*(1+(NStoty2/NStoty1))-

1))*(1+(NStoty3/NStoty1))-1))^(1/3))-1. 

5.6.4 UM% Change 

Unadjusted Margin percentage depends on the ratio of Net Sales to Unadjusted 

Margin. This formula changes the Net Sales of the adjustment row: 

∆NS=NSRow*(UM%new-(UMtot/NStot)). 
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5.6.5 Currency fluctuation 

This adjustment uses a fix change factor. This is calculated by: 

CF=oldValue/newValue. 

If the rate affects both Net Sales and Costs, NS+COS, these formulas are used: 

∆NS=NSRow*(CF-1) 

∆UM=UMRow*(CF-1) 

Else, if the rate only affects Net Sales, these are used: 

∆NS=NSRow*(CF-1) 

∆UM=NSRow*(CF-1) 

If the rate only affects COS, the following formula is used: 

∆UM=(NSRow-UMRow)*(1-CF). 

5.6.6 Add New Business 

This manipulation does not need a complicated formula. It just adds the 

adjustment row numbers to the totals. 
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6 Result  
One thing that the results clearly shows is that it is important to work closely 

with the users and to understand how they think, but it is also important to remember that the 

users mostly speak from what they already know, and not always for what they need.  This 

means that not all of the changes that the users suggest should be implemented. Instead, the 

interface could be changed in order for the user to understand it better.  By making the 

interface clearer and easier to navigate through, completely new features could be 

implemented. 

6.1 Mock-ups 
Because different types of mock-ups for this tool had already been made before 

the beginning of this study, the first step was to evaluate these and to try to implement them 

with VBA (Visual Basic for Applications) programming. The choice to implement these was 

not only to see if it could be done in VBA, but also to learn more about the programming 

language and its limitations.  

6.1.1 Earlier Mock-ups 

The first mock-up presented three boxes, with upsides, risks and the more 

realistic events. In these boxes the user could tick in the deals that they wanted to be part of 

their scenario. See Figure 13. When a deal was ticked in the upsides box, it appeared in the 

risks box and vice versa. The ones in the realistic box however stayed in place whether they 

were ticked out or not. What might be unclear in Figure 13 is that the ticked in upside is 

removed from upsides when ticked in, which is why it has been greyed out in the figure. 

Whenever a risk or upside were ticked in, the growth plan data (the blue bars in Figure 13) 

moved according to the up and downsides. 

In the other mock-up, See Figure 14, the user could see the total for every deal 

and choose to add a best, realistic and worst case for all of the deals. The user could then 

choose to show the best/realistic/worst case of the deal in the graph. 

  

Figure 13: An earlier mock-up made at RECA, Ericsson AB. 
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The problem with this mock-up was that the user had to create a best, worst and 

realistic case for all of the deals in the input file, which is very time-consuming. What was 

good, on the other hand, was that it showed the values of the different scenarios, and that the 

growth plan data stayed 

in place instead of as in 

Figure 13 go up and down 

depending on which up- 

and downsides that were 

added. 

 

The problems with 

implementing the existing 

mock-ups have been the 

limitations of time and 

the developing tool. In 

this case, the developing 

tool has been Excel, 

which is used by the 

analysts when creating 

their forecasts. They therefore have people who know how to create macros in Excel. 

6.1.1.1 Light bodystorming 

During the bodystorming, the users were asked to click around in the two 

different mock-ups. They were encouraged to speak their mind while doing so and, when they 

had tried it out they were asked to state what was good and what was bad with the mock-ups. 

In the beginning, because the mock-ups were somewhat interactive, but did not 

always respond as the user would like them to, the users commented a lot on what needed to 

be done in order to make them work rather than if the mock-ups had what they were looking 

for. To correct this, the user was repeatedly asked to imagine that the tool did what they 

wanted (as they should in a bodystorming session). This made the users look for cases in 

which they could use the tool, which was on the right track. 

The result was that they liked the idea of having a best, realistic and worst case, 

as well as they liked the idea that they could simply tick in/out any of the deals. But, instead 

of having to create a best, realistic and worst case for every single deal, they wanted to be able 

to do this on a higher level with an object that could contain several deals. These were, in this 

session named by the users as “Scenarios”. 

6.1.1.2 Programming language 

VBA modules could not be used since, in this version of Excel, See 4.1.1 for 

explanation, there is no way of creating a scrollbox with ceckboxes, which has been deemed 

as an essential part of the tool. The program also becomes drastically slower the more input 

data it has to handle, especially if the input data is in different sheets. This is not acceptable as 

the analysts will have to be able to quickly make small changes to the deals before presenting 

their scenarios. Another way to tackle this problem had to be taken into consideration. A 

simple GUI in java, where the main functionality of the mock-up could be tested was 

introduced. The possibilities for the tool with Java programming were far greater than the 

currently used language, which meant that it was decided that Java should be used to create 

the tool instead of VBA.  

  

Figure 14: An earlier mock-up made at RECA, Ericsson AB. 
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6.1.2 New Mock-up 

Because there were two completely different mock-ups and because of the 

feedback from the bodystorming session, a new mock-up that had the key elements from both 

were created. There was a need for one page where three scenarios were shown and one page 

for creating the scenarios. This mock-up, See Figure 15, showed a best case, where all of the 

best case variables had been added to the plot, a worst case where the worst case variables had 

been added to the plot and a realistic case that changed according to which case variables had 

been marked in the checkbox list.  

When comparing Figure 13, Figure 14 and Figure 15, we see that Figure 15 has 

elements from both Figure 13 and Figure 14, but that it is on another format. This mock-up 

was created in Java and was semi-interactive, which meant that the user could press buttons; 

change the selected value in the boxes and so on, even though the functionality had not yet 

been implemented. This meant that the user could click on a button and say what they 

expected to happen when the button was pressed.  

Figure 15: The mock-up made from the information gathered at the first bodystorming session. 
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6.1.2.1 Light bodystorming 

When discussed and used with the key users, this mock-up got very different 

responses. Some thought it was great, others wanted the “realistic case”, which was based of 

their growth plan to be static instead of following the scenario variables, and many wanted to 

decide for themselves which variables should be in which of their three scenarios so that they 

could put together their own portfolio (for example only have best cases in the first scenario). 

The colour of the scenarios in the mock-up was not appreciated and was seen as the biggest 

problem after the fact that the buttons were moving when the window was resized. This was 

seen as a major problem, especially in the Scenario Tool part of the tool, See Figure 16, where 

there were a lot of different buttons.  

In Figure 16, the user had to put in the percentage that the deal would go 

up/down with for all three cases best, realistic and worst, for all of the years and for both Net 

Sales and Unadjusted Margin. This meant that the user had to put in a lot of values in order to 

make a small correction. 

Figure 16: The Scenario Tool view of the new mockup. 
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In the bodystorming session, it was also noted by the users that the values for 

the years were seen in CU instead of the name of the CU. This was just a cheap solution when 

programming the mock-up and was told to be ignored by the users in the session. The point 

was to test out the views and if they were enough to create scenarios in. 

The result of the second bodystorming session was that the users thought it was 

too much work to write a best, worst and realistic case for every single adjustment. Instead, 

they wanted to be able to write in a best case and put it in one scenario box and then, if 

needed, write a worst case and put it in another scenario. They also wanted three charts 

instead of one; Net Sales, Unadjusted Margin and Unadjusted Margin percentage. 

And, after a suggestion, instead of having to calculate all of the adjustments 

themselves and add them, they wanted to be able to have some of the known formulas 

implemented so that the program could do some of the work too. 

The cornerstones for the tool had now been gathered. The user wanted one view 

for analysing the data, where they could have three boxes, in which they had put together their 

own scenario portfolios. They also wanted another view where they could filter on the 

different labels and then add different adjustments to them. They wanted to be able to tick 

in/out these adjustments to be able to see their contribution and make their estimates. 

6.2 Interactive user interface 
Because the users are used to creating their scenarios in Excel, the interface has 

to be similar to the features that can be created in Excel. For example the input could be in 

tables instead of input boxes. 

The first version of the interactive user interface, the interactive version of the 

mock-up, got very different responses, see part 6.1. What could be gathered from the 

bodystorming sessions with the interactive user interface was that there should be four plots in 

each diagram, one for the growth plan and one for each of the different scenario portfolios. 

Because the user was asked to write a best, a realistic and a worst case for each of their 

variables, they should be able to change which of them to be included in the scenario. There 

should also be different kinds of manipulation types included in the scenario so that numbers 

that might be wrong also could be corrected. There was also a change in names so that the 

three scenarios became three “cases” that had different events in them which had different 

“keyblocks”. An attempt to make the input tool look and feel like excel, a better filter with a 

whole table and a table for the input numbers were implemented. The buttons were also fixed 

so that they stayed in place.  
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6.2.1 First open participant observation 

There were three participants and two observers present at this observation. 

The second version of the interactive user interface which implemented the 

changes that had been suggested by the users got a lot of critique. It had to be simplified. 

Instead of entering a best, a realistic and a worst case for all of the scenarios, the users wanted 

to create different scenarios if there was a best/realistic/worst case of the scenario. This would 

minimize their work if there was only one case. Therefore, as seen in Figure 17, the former 

Scenario Tool had now been renamed into Manage Events, the deal table contained the total 

for each year for each deal and the user could change manipulation types. 

 Different scenario types needed different input fields for user-

friendliness. From this statement, the structure of the Manage Events page had to change 

drastically so that the manipulation type decision decided which kind of input field should be 

shown, compare Figure 17 and Figure 18.  

Figure 17: Manage Event view after remodeling, with Annual GR Manipulation open. 
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The names of the building parts had to change after this observation as well, 

since there were confusion about what parts was what. The three Cases became Scenarios 

once again and what had been called keyblocks changed into “manipulation”. This meant that 

the user could create a manipulation, add it to an event, then chose to create another 

manipulation and add it to the same event. The manipulation would then show up in a tree 

structure which showed the added manipulations. See Figure 19. When the creation of the 

event had been done, the user could choose which of the three scenarios to add the scenarios 

to. 

Figure 18: Manage Events view with manipulation type Ajust NS/UM (%) open. 

Figure 19: Changes made after first open participant observation. 
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6.2.1.1 Security 

During the observation, the users were asked to comment on the security of the 

interface and whether they would like it to be web based. 

Because this will be the first version of the tool, and because it has to keep the 

data safe, it was decided that the tool should run locally on the analyst’s computer. This 

means that only the data reachable by the analyst can be used in the program and that only the 

selected users have access to the tool itself. Making the tool web based would make it easier 

to reach, but it would also mean that sensitive data would be handled in a less secure manner 

than if it is to be handled in a local program on the user’s computer. 

Because not everyone should have access to all of the data, it would be out of 

the bounds for this study to build a database and then restrict it for different users. 

6.2.2 Second open participant observation 

During the observation of this second version of the interactive user interface, 

with three participants and one observer present, it was gathered that it would be a good idea 

to implement a simple help function with instructions as to how to operate the tool. Even 

though most of the users understood how to create a new event, some of them went to the help 

button that had been added to the view 

to test whether there was a need for it.  

Instead of automatically 

importing a sheet, this version had a 

menu for the tool that implements the 

functionality of importing and exporting 

from/too Excel, See Figure 20. 

The colour of the bar plot 

had been changed to a, Ericsson 

standardized, pink colour which 

annoyed the users to the point that it 

had to be changed during the 

observation in order to get the users to 

talk about other parts of the program. 

When resizing the 

window, a new problem occurred, 

because the bars did not resize the 

same, the users said that they would not be able to use the tool at all if the charts did not have 

the same sized bars. This had not been an issue before, when the tool had been shown on a 

bigger screen, but when optimized to a smaller screen, the interface did not resize properly. 

As the users often work on their laptops, this would become a big problem. 

6.2.3 Third open participant observation 

The third open participant observation, where two participants and two 

observers were present, revealed functionality problems rather than design problems such that 

there should be a way of rearranging/deleting events and manipulations. The users found the 

placement of the graphical elements intuitive and they could without help create an event with 

manipulations in it. This meant that the basis for the interface had been worked out and that it 

now was a matter of placing the new functionality in such a way that their placement would 

be intuitive.  

  

Figure 20: File menu. 
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The element of rearranging, deleting and adding events to other scenarios 

together with the demand that the events needed to be dependent on each other made a small 

impact on the user interface where option boxes were added and the plots in the charts 

behaved differently, but it meant that the whole structure of the business logic behind the 

buttons had to change. 

As seen in Figure 21, the 

simple addition of a popup window 

made it possible for the users to 

change and delete their events. When 

the user chooses change, they can also 

add their event to another scenario, the 

same way they added an event to the 

scenario in the first place. 

Because a lot of the 

different manipulations that will be 

made might not have big outcomes, it was brought up during this observation that there 

needed to be smaller adjustment types, which would look and feel the same way as the other 

manipulation types, that would have the need for the user to be able to see the total sum of the 

deals they are interested in. Where this total should be placed was discussed, but the users 

could not come to a conclusion during the observation. Another suggestion to put small 

graphs of what would happen to the graphs for each manipulation was also discussed, but due 

to the fact that the manipulations tend to be small it was agreed upon that it would be better to 

show this input as total numbers instead of small graphs. Also, as the Manage Event part of 

the tool already has a lot of features and buttons, the users felt that they would like to add as 

few new things as possible to it in order for it to be simple to understand and use. 

As seen in Figure 22, the solution to the problem of the total numbers was to add 

a new table, somewhat parted from the filter deal table, where the Scenarios total for the 

filtered data was shown. 

A total table for the scenarios was also added above the respective scenario box. 

These had a coloured header like the scenarioboxes, which made the users, in the fourth 

observation, refer to the Scenario Analysis view as “The Caramel view”. 

6.2.4 Fourth open participant observation 

This was the final open participant observation, with two participants and two 

observers, where most of the necessary functions had been added. The focus for this 

observation was instead the colour choices of the scenarios and that everything that had to do 

with a specific scenario needed to be coloured in the same colour as the scenario. 

Figure 21: Popup window where the user can choose to change or 
delete the selected event. 

Figure 22: Deal table and the total sum for the deals in the different scenarios. 
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Standardized Ericsson colours in yellow-orange, purple and green were 

introduced instead of the magenta colours. This was because the users wanted the colours to 

be natural, but at the same time they wanted to be able to tie the colours to, the earlier 

discussed, best, worst and realistic cases, See Figure 23.  

As mentioned in part 6.2.3, the users pointed out that the Scenario Analysis had 

too much colour and flashy effects on the charts. They started referring to the view as “The 

Caramel view”. This was changed so that the Scenario colour was shown by the colour of the 

scenario label and a two pixel border around the tables, See Figure 23. 

The users also wanted to be able to see the contribution of different events as 

well as which manipulations that the events had. They also wanted to be able to give the event 

a description. This was solved by adding another button to the popup from Figure 21, called 

VIEW. When the VIEW button was pressed, a new window with event information such as 

contribution, manipulations and an area where the user could enter any text, popped up, See 

Figure 24. Note in Figure 24 that the contribution table has the same colour in the header as 

the scenario box from where the information of the scenario was opened. Unlike the 

manipulations and event description boxes, this table has scenario specific contribution and 

might vary depending on earlier events. 

Figure23: Scenario boxes with their respective colour and total table. 
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Figure 24: The pop up window with Event information such as its contribution to the scenario,  its manipulations and 

the notes from the user. 

6.3 Working Product 
Before, the analysts have had to create their scenarios “by hand” with the data 

from a tool called E4. The Scenario Analysis tool has been designed to let the analysts create 

their own three scenario portfolios where every little change can be seen directly in the 

diagrams, in the event contribution and in the scenario total. It gives them an easy way of 

trying different variables in different scenarios without changing any of the sensitive data. 

They can realize risks and upsides, where they need to grow and where they need to work 

more to get sales. 

The manipulation types provided in the tool covers all of the adjustment types 

that the analysts normally work with, and, if not directly, then they can be mixed to get the 

wanted outcome. 
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6.3.1 Usability Evaluation 

To ensure that the tool was not designed for an expert user, but instead designed 

for the key user group, the usability of the tool was tested on four technical educated users 

and five users from the key user group. The results from this were quite interesting. While the 

interface was easy to use, the key user group understood it better than the other group, which 

was the point. 

None of the test users had to go back to the help menu for the same function. 

6.3.1.1 Result of Technical group 

The total result from testing on this group was that they did not really 

understand what the manipulations did; they went to the help menu whenever their first try 

did not work and they wanted to be able to right click to get popup menus. Whenever they 

were going to add something, they went to the file menu instead of searching for the add 

button. 

Although, they quickly learned how the program worked. After having tried out 

a function, they could use the same function again without help. They also understood the 

help provided by the tool to the extent that they did all of the questions without much of a 

problem. 

The most problematic functions were the zoom in/out on the charts, which is 

done by marking the area one is interested in/dragging the mouse upward in the chart, and 

where to put input in the target manipulations (Annual Growth Rate and UM% Change). 

Instead of changing, for example, the last row with the label “New Annual GR”, the user tried 

to change the values that are provided by the tool so that the user can see what the annual 

growth rate is in the different scenarios. 

They also wanted to right-click the scenario label in order to change it, or have a 

menu where it could be changed. Only one from this group commented “Oh, the mouse 

changes so that it’s obvious that you could just write something new here.”.  

6.3.1.2 Result of the Key user group 

This user group did not trust the tool to do as they wanted it to do and that they 

could rely on the tool to make the calculations, in the beginning. This meant that they often 

said “Do I need to get my calculator now?” or “I cannot see that, can I?”. 

They quickly learned, after the first try, how the functions in the tool worked. 

They learned that if it had to do with the event, you double click on the event. The only flaw 

in this was that the copy event button is added to the Manage Event view, so naturally, even 

though they had seen this button before and commented on it, they did not find it when they 

were asked to copy an event. 

They all understood where they should click in order to change the name of the 

scenario, but not all understood they could change it until after they had read the help 

instructions. 

Another function that was hard to understand for both of the test groups was the 

“Remove manipulation”-functionality. Some of the users understood this functionality 

directly, while two test users did not even see it. The tree structure seen in Figure 25 

represents the manipulation structure of the event. All manipulations are added and can be 

viewed in this structure. They can also be removed by choosing the manipulation and then 

clicking on the button Remove Manipulation. 
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Another thing that divided the users was how to 

filter on newly added deals. Some of the users loved the 

functionality that you could filter on newly added deals while 

others wanted to be able to filter on the deal name they had 

provided instead. This meant that it probably would be a good 

idea to add both of these functionalities to the filtering. 

One of the users wondered why there was no 

“other”-manipulation, so that the users could make “other 

manipulations” than the specified. I used the “Why-why-why”-

method from the book thoughtful interaction design [13] which 

made the user realize that the specified manipulations could cover 

for the “other”-manipulations that they wished to implement. 

The result of the evaluation showed that the key 

users could use the tool, and quickly learned its functions. They 

commented on how easy the tool was to use and were eager to try 

it on some of their real scenarios instead of these made up 

questions, See 3.4. 

Some of the problems that the users had 

encountered were realized as needed to change. For example, 

when the user adds a manipulation, the leaf in the tree should be 

shown directly. Another thing that needed to be changed was that 

the copy button needed to be moved from the Manage Event view 

to the popup that pops up when the user double-clicks on the 

event name. 

All of the users got the error message that they had 

not entered an event name and said “But, I have already entered a 

name!”. This meant that the user could get slightly annoyed that 

they needed to enter a name for each manipulation and then one 

for their event. But, if the user has several manipulations, they 

need to be able to name them in order to keep track of them. If the 

user does not wish to do this, they do not have to name their 

manipulations, only their event. If the user adds the manipulation 

without a name, a default name -“Manipulation” + the index of the manipulation in the event- 

is added instead.  

Figure 25: Manipulation 
structure. 
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7 Conclusion 
In order to create a usable GUI, the appearance of it does a lot. In all of the tests 

that have been performed, the users could not even consider to use a tool which did not have 

the right colours or the same size of the same components. 

It was very important to listen to the users and understand their problem, what 

needed to be done and if their work could be done in a more effective way. Close contact with 

the users, ensured that they would be able to use it, and as seen in part 6.3.1 in the usability 

test, users who had not seen the program before could use it after their first try. 

7.1 Making Mock-ups 
Mock-ups are necessary to create in order to grasp which parts of the tool that is 

important to the user. What has been shown in this study is that it is important not to limit the 

ideas for the product by what is known to be possible to do today. The mock-up needs to be 

designed out of what the user need, not depending on what the creator knows how to make. 

This is because it is merely a tool to understand the user’s needs and how they think. It is also 

a sort of a guideline as to how the product should look and feel when it is finished. 

In this case there were already two mock-ups and the users liked different parts 

from both of them. Although, when interviewing the different key groups of users neither of 

the two mock-ups had enough functionality to cover their different working habits. This 

shows that the mock-ups had been done out of what could be done in Excel, and not out of 

what the user needed. At the same time, they still had elements that could be reused in the 

new mock-up, such as the charts, the thought that the analyst should be able to create three 

different scenarios and compare them against each other and that it should be easy to test 

different parts of the scenario by, for example, ticking in checkboxes.  

7.2 Programming language 
The programming language used at the unit is VBA (Visual Basic Application); 

therefore the tool could be maintained by the users if it were to be written in that language. 

Though, during the testing of simple methods where the input was read from the pages, it was 

discovered that the tool became a lot slower the more input there were. Because of the 

realization that the tool could become very big very fast, and since some key functions such as 

listboxes with checkboxes could not be created in the currently used version of Excel, it was 

deemed useless to program the tool in VBA. The users needed to be able to easily add/remove 

variables from the scenarios in real time without removing them from the scenario.  

Instead, the language Java was used to implement the mock-ups. In this 

language it didn’t take extra-long time for long input, and as Java is a language with a lot of 

libraries for nice graphic interfaces, a lot more of the functions that the users needed also 

could be implemented. 

Deciding on which programming language is not always easy and in this case 

VBA was the language that the employer wanted. Though, because the program would get 

slow very quickly the larger the program got, it was the right decision to go with Java. The 

program could probably be even faster if it gets a little more time and thought. A lot of the 

algorithms could probably be shortened, given more time to thought, but it needed to be done 

in 10 weeks. As it is now, it is not so slow that the user begins to complain, but locks have 

had to be added so that the user cannot break the calculations done whenever the scenarios are 

changed in anyway. 
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7.3 Interactive GUI 
The hardest thing to deal with when creating an interactive GUI is to know what 

to implement and what not to implement. As the designer, it is ones responsibility to define 

which ideas that are good and which ones to disregard. There have been many times that the 

users have requested to remove/add components that they later liked/did not need. This meant 

that new features that were not crystal clear were put on hold until they had been requested 

more than once. 

It is interesting to realize how different users perceive different things in 

different ways. Especially when testing on the key user group, they all have the same kind of 

work, but they still have different ways to deal with what is going on in the screen. And, of 

course, not all of the differences could be taken into account, but the product must at least be 

formed in such a way that the users could easily learn how to navigate through it. Consistency 

and familiar wording need to be used to create an understanding of what the tool is trying to 

communicate. At the same time, too much words and too long sentences annoys the user more 

than it helps them. Therefore, the texts need to be as short as possible and could then be 

explained further in a help function. The test is to find a short and precise but still meaningful 

way to name the functionalities. 

In this case, the different parts of the program have been renamed many times 

because the users were not sure what they wanted to call the different parts. Even at the 

usability tests new things were realized about the names of some of the buttons and such. 

Some of the users wanted everything to be labelled, but labelling everything 

would create confusion and it would take up space, instead only the ones that could be 

mistaken or that needed more explanation (such as the manipulation tree) were labelled. 

The objects were then placed and modelled in such a way that they would 

remind the user of either functions in Excel or other common functionalities. 

7.4 Security versus practicality 
In this study, only mock-up data have been used when the tool has been tested. 

These have been useful while testing whether the tool’s business logic is working, but when 

using it for testing the tool on the key users, the users have been confused by the unrealistic 

numbers. This created a lot of confusion before the tool could be packaged into a runnable jar 

file and moved to the user’s computer. In this way, the user could test the program with 

realistic data without risking any sensitive data leakage.  Because of the fact that the users did 

not have the time to always go through the program under an observation, and because all 

input that could be gathered would be useful. The users were sometimes asked to take a 

version of the program, try to use it and write down everything they could come up with. This 

kind of testing gave a lot of great input, but it had to be complemented by the open participant 

observations in order to observe how the user interacted with the tool. For example, in the 

beginning a lot of the users were worried that the files that they used in the tool could be 

changed by the program, and therefore they only used the program on copies. But, after they 

realized that the program did not manipulate the data from their files, there were more users 

that felt that they could trust the tool with their sensitive data. As this is the first version of the 

tool, it is stationary implemented on each and every of the user’s computers and does not 

communicate with anything but the files on it. This means that the user could also trust the 

program not to leak any sensitive data. 
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When the user decides to export the scenarios to Excel, a copy of the input file is 

added to one sheet, another sheet contains pictures of graphs and then there are three sheets 

with adjustment rows which symbolize the three scenarios. All of the data is separated so that 

there should not be any confusion as to what is dependent on what and as to what is part of 

the original data. 

Some of the users have wondered if there shouldn’t be a web based version of 

this tool, and in this stage it has been deemed that it would be too much of a risk to do this 

with the first version. Instead, if this tool becomes a success, a web based tool would be 

developed then, but as there are no similar tools today, the employer feels that it needs a test 

period with the closest users first. 

7.5 Working Product 
The tool has gone through a lot of changes during this study. The idea has 

stayed somewhat the same, but a lot more functionality has been added. In the beginning, the 

user had to do a lot of work in order to do any manipulations to the data, but when they had 

made their events, they were easy to tick in/out. 

Now, the user only has to decide which manipulation type, which rows and how 

much the change/target should be. The tool does the rest. 

The next step for this tool is to be able to import information from central 

databases and to be more scalable. As of now, the user only gets to have three scenarios, they 

can save these and create more, but they cannot look at them in the same chart. This could 

either be solved by letting the user add more scenarios to the view, or letting the user import 

scenarios individually. 

As of now, the user could only tick in/out actuals, but if the user were to import 

more than the three scenarios that are given today, it would be better if they could choose 

exactly which scenarios to show in the diagrams by ticking in/out scenarios. 

The output Excel Report of the tool needs to be structured properly. Now it 

creates three graphs and tables for creating other graphs, but it would be better if it could 

create the most commonly used graphs so that the users do not have to do it themselves. The 

output reports are created from a template that could be changed by the user by changing the 

jar to a zip and then add the new output template. This means that this part of the program 

could be maintained by the analysts themselves. 

7.6 Usability testing 
The usability tests have gone surprisingly well. The best thing was that the users 

were not afraid that they would “do something wrong”, which could give wrongful data as to 

how the user would use the program. Instead of acting as they would if they were not 

observed, the test person could start doing what they think that the observer “wants them to 

do”. 

Luckily, however, the users responded to the program with curiosity and, 

sometimes, tried out functions that were not part of the scripted “test-flow”-assignments. We 

know that this was not because the user tested another button by mistake, as we had instructed 

the users to tell us what they did and why. The users usually said “I am just going to test 

this..” before they did something that was not in the scripted flow. 

The test showed that the goals, set up in the beginning, had been reached. The 

users understood how to use the tool and quickly learned how to use its functionalities. It had 

as few visual buttons at the same time as possible so that the user would not get confused and 

it could work with and to Excel files. 
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7.7 Impact analysis 
This product has been modelled with the users in mind. The goal has not been to 

do their work for them, but to ease the work effort.  The user still need to add the changes, 

like they did before, but instead of adding adjustment rows with the adjustment for all of the 

rows, they only have to tell the tool which rows to do the adjustment on. These adjustments 

are not mixed with any of the old data; they are stored separately, which means that the user 

does not risk adding faulty data to the sensitive data. By making it easier to make changes and 

adjustments, the users may focus more on the analysis part of their work so that they can 

create better estimates. 

Before, when the users needed help with their analysis, they had to explain all of 

the adjustment rows, now they can share their analysis where they could add a description to 

why they have made the adjustment. This means that they do not have to sit beside the person 

who checks their analysis, which could save more time. 

The problem would be if the users start to trust the tool too much, and instead of 

checking the numbers, trust that they are always right. The tool uses simple and general 

formulas, so they might not always do what was really intended by the user.  

The tool has a quite simple structure, which means that future work will be 

relatively easy to implement. The tool is also Java based, which means that it can be used on 

most platforms. But, in order to make the program faster, some of the functionalities, like the 

diagrams and tables, should be reprogrammed so that they fit better with their role in the 

program. 

7.8 Future Work 
From the observations and usability test a lot of ideas for new functionality has 

been gathered. Unfortunately, there has not been enough time to implement all of these. 

The most important features to add, for a better way to interact with the program 

is drag and drop between and in the tables, and moving the Copy button to the same popup 

where Deleting, Viewing and Renaming is done. Moving the button became clear when the 

users had trouble finding it, and, it was realized that the users went to this popup in order to 

find it. 

The drag and drop feature would facilitate the structuring of the event hierarchy. 

As of now, the user either has to add the events in the right order, or they have to move their 

events to another scenario and then move them back in the right order. 

Another thing to implement would be to enable the user to edit their 

manipulations. This should be implemented so that the user presses the edit button and then 

directly gets the filtering that was done when creating the manipulation, as well as the 

manipulation type with the entered numbers. The functionality of being able to change the 

order of the manipulations would be good to have for the more advanced users. 

When editing an event, the users wanted to be able to see which event they were 

editing, and if it was a copy, they would like to be able to see which event it was a copy of. 

This could be done by simply adding a label, preferably in the top right corner where copy is 

as of now. This should not be too huge, but it should be in a noticeable colour so that the user 

sees it. 
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The Currency manipulation type needs to be changed. Different users use it 

differently and therefore, there needs to be a check here. Also, there are documents with the 

old currency exchange forecasting value, so in order to make it easier for the users; they 

should be able to choose to import this document. This would mean that the user could, 

instead of entering eight values each time; they only need to change four. As of now, the user 

needs to enter the old and new value for each of the years, this need to be changed so that if 

the user does not wish to write a new value, they should not have to. 

Some of the functionality like Add Event and change the name of a scenario 

could be added in a new menu called Edit. They should not be changed or replaced, but some 

of the users liked to use the menu for finding things in text instead of graphic. This would 

help with the problem that it was “too easy” to change the name of a scenario. Because the 

user simply had to go to the scenario label and write over the old one, they thought it could 

not be that easy, so they tried other things even though they many times marked the label. 

A “filter-in-filter” function have been requested by the users so that, if they filter 

for a specific customer, only see the deals for this customer in the filtering function. 

The event description is automatically saved, but the user wants a save button. 

This button does not have to do anything, or it could close the window as some of the users 

requested a “save and close” button. 

The tables where totals or other values are shown for specific scenarios (that 

cannot be changed) should be coloured in a light version of the scenario colour so that the 

user sees that they are not editable. 

The Cheat Sheet (help function) should begin at the top when the user enters it, 

as of now it is scrolled down to the bottom by default. 

The diagram function needs to be changed, the users does not like the zoom 

in/out functionality. They want to be able to double click or right click to zoom in/out. 

Right now, when the user chooses “New Scenario Analysis Window”, a new 

window is opened, but the old window is closed. The users want to be able to have several 

windows open at the same time. As of now, they have to start up a new window manually by 

double clicking the jar file again. 

The users would like to be able to have more than three scenarios to look at, and 

they would like to be able to tick in/out which of them that should be seen in the diagram. As 

of now, only actuals could be ticked in/out.  

All of these new functionalities are possible to implement by the finance IT and 

Tools development team in India. 
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