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Abstract:  Agile methodologies are improvised version of traditional software development methodologies. In 

Agile the client’s requirement are taken as user-stories, which will be analyzing to find risk and cost of risk by 

TRAM Framework and Structure phase using TRAM (Technical risk assessment methodology). By survey it is 

concluded that this is not the appropriate and effective method to manage risk due to variation in judgment of 

different expert and parameters. In this research a risk assessment (mathematical) model is to be developed to 

calculate risk and cost of risk of case study of technical questionnaire solutions; for companies that engaging 

engineers. This research work proposed models are applied to a compound system that is similar of actual business 

situation and help in improving skill efficiency of candidates. 
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I. INTRODUCTION  

In earlier period, control understanding of risk management has increased hastily. Companies from small 

scale to large scale have start realizing the significance of risk management. Risk management is a 

process of finding risk and then design strategies to lessen the risk. Different techniques have suggested to 

developed solution for managing risk. The major two concepts come under risk management are 

quantitative and qualitative approach. 

 

Qualitative approach requires expert opinion. An expert can be the one who has high knowledge about the 

project or it can be group of expert who have broad knowledge of their particular field. Quantitative 

approach requires a systematic framework that can describe the risk. 

      

II. AGILE REQUIREMENT FRAMEWORK FOR MANAGING RISK.-TECHNICAL RISK ASSESSMENT 

METHODOLOGY(TRAM) 

 

Technical Risk Assessment Methodology (TRAM) is a framework developed by Klein and cork (1998) to 

find the technical risk associated with the project. The major principle of TRAM is the principle of 

disintegration, in which a project or system is not consider as a whole during the risk identification 

process, it will be decomposed into subparts on which all work will be carried out. 

A) TRAM Framework 

TRAM can be characterized as consisting of seven phases. These seven phase are logical structure which 

is flexible and iterative in nature. 

B) Structure Phase 

In the structure phase, the whole system is divided into sub-parts with as much as lower level that are 

required. The first five phase of TRAM are bound assessment area and last two are concentrating in 

integrating assessment result. 

i) Risk identification phase, Assessment method identification and risk assessment phase : The 

assessment method  identification involves the determination of various assessment method that various 

assessment method that can apply to the risk. The risk assessment involves estimation of particular risk by 

using any technique. 

ii) Method Integration and Risk Integration phases: In method integration, the overall view of risk 

comes from combining all the result comes from each phase. 
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Figure 1: Logical Structure of TRAM 

  

iii) Hierarchical Integration Phase: In the final phase of TRAM, all the assessment is systematically 

integrated in bottom up manner. 

 

iv) Problems with Existing TRAM: 

The main problems with this approach are variation in judgment of different expert, subjectivity during 

the project and it is also not a standardized approach. 

 

PROBABILISTIC RISK ASSESSMENT (PRA) 

Due to complex structure of project, there is an uncertainty in the risk management process that should be 

addressed. There are many factors that affect the risk management process which includes technology 

change, global economy and changes in process of work. The key solution to solve this uncertainty is 

through study of probability. There are many strategies that all subject to uncertainty and probability. 

 

A) Simple Probabilistic Concept 

William (1993) developed an approach to identify risk using two factors: 

i) Probability, which is chance of undesirable situation to be occur. 

ii) Impact, which is effect that can be done if that situation occur. 

 

R= P * I 

Where  

 R= amount of risk 

P = probability of risk 

I= Impact of risk 

 

B) Exceedance  Probability 
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The EP curve is a approach given by kunreuther (2002). It is a key element for evaluating risk. It define 

the degree of uncertainty that can be associated to a risk assessment. 

 
 

Figure 1: Exceedence Probability (EP) Curve 

 

EP Curve help to specify the probabilities about a certain level of losses will be exceeded. 

 

C) Monte Carlo Simulation 

Monte Carlo Simulation is designed to get the uncertainty associated with input parameter of probabilistic 

risk assessment. The combinations of simulation with probabilistic risk assessment help in manager to get 

sufficient data to choose from quantile of risk. 

 

Problem with Existing Probabilistic Risk Assessment Model 

The major problems with quantitative approach are providing an adequate information regarding failure 

of project, consequences and event that can occur due to that. 
 

III. PROPOSED WORK 
The proposed work seeks to combine the qualitative and quantitative approaches to find risk in the large 

and complex environment. There are different factors that affect this agile environment. This proposed 

research combines the both management framework as well as probabilistic risk assessment that reduce 

the subjectivity in the system. 

Major tasks associated with this are: 

 
(I) Developing A  Hierarichal Risk Management    Framework 
       Risk management framework is just a representation of risk identification which is used to identify 

the risk factor. These factors later will be quantify by probabilistic   risk assessment model. 

       The risk management has 5 phases: 

       Phase1: The first is the aim or objective that is to be          fulfilled. 

       Phase 2: The second phase is to identify the risk. Which mean to divide the work into sub-parts . 

       Phase 3:   It began with assigning risk factors. 

       Phase 4:  This phase to calculate risk magnitude. 

       Phase 5: The resource will be allocated and risk will be mitigated. 
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Figure .Proposed risk management framework 

 

(ii) DEVELOPING A RISK ASSESSMENT MODEL 

Probabilistic Risk Assessment model is a mathematical approach that helps to quantify risk and help to 

address uncertain situation in highly complex environment with the reduction in the subjectivity. The 

Probabilistic Risk Assessment model quantifies risk based on the past historic data and defines it in the 

term of probability. 
Proposed Risk Assessment Model  

The model works on two basic principles: Principle of disintegration and Baye’s probabilistic principle.  

a) Principle of  disintegration:  
The system is not taken as a whole, during the entire risk assessment process, but it should be disintegrate 

or divide into subsystems on which detailed risk assessment is carried out. 
b) Baye’s probabilistic principle: 

Bayesian use the old concept of condition probability, that allow computation of the posterior probability 

of event given its prior probability 

Risk at Parent node = total risk of their child * impact of that node to whole project. 
 

(iii.) PROPOSED ALGORITHM 

The proposed algorithm explains the various step involves in prioritizing the backlog in agile 

environment. 

 Define the probability of risk of each user stories using prior probability of node and current 

probability of the node. 

 

 Impact is calculated by financial value of the node affecting total financial value of total node. 

 

 Compute the risk of all the iteration.             
Risk at Parent node = total risk of their child * impact of  that node to whole project 

 

 Draw a graph between the iteration and risk factor to identify the most risky iteration. 

 Calculate total cost of risk management using risk cost table. 

                   

             Total cost of risk = ∑ risk of iteration I * cost of risk of release                
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(IV) PROPOSED RISK MANAGEMENT DIAGRAM 

The risk management diagram explains the various steps involved in risk management of user stories in 

the Agile environment. 

 

Proposed risk management diagram 

 

 

 

 

 

 

 

 

 

        

 

 

 

 

      

 

 

 
IV.  Evaluation And Results 

  
The section proposes a mathematical model to calculate risk in agile environment. The model is also 

evaluated experimentally by performing all mathematical calculation on a case study of technical solution. 

The whole project is divided into different sprint and each sprint has some user story to be work upon. 

 Phase 1 

In this phase, table 1define the probability of user stories and iteration in which the user stories is carried 

out. The method to choose user stories depend upon the prioritization method defined in “prioritizing user 

stories in agile environment by naresh chauhan”. The table 2 define the impact of all iteration. This is 

based upon the amount of work completed in that iteration. Total risk of all iteration is calculated using 

proposed formula and graph is designed. 

 

 

Table 1. Probability and Iteration If User Stories 

S.no Story Probability Iteration 

1. As a Tech lead, I want 

to show all the existing 

quiz questions 

0.5 1 

2. As a Tech lead, I should 

be sure that I am able to 

access all the related 

topics  of my skills. 

0.5 2 

3. As a Tech lead, I can 

add more questions and 

0.3 1 

Compute the risk 
value at each node till 

iteration 

 

Calculate total cost 
of risk using risk cost 

table 

 

Define the probability 

of user stories and 

impact of each 
iteration 
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topics to my quizzes. 

4. As a Tech lead, I can 

create a customized 

questionnaire 

0.4 3 

5. As a Tech lead, I can 

share quiz with my staff 

0.2 2 

6. As a Tech lead I can 

create a list of students 

for all the related topics 

0.2 3 

7. As a Tech lead, the quiz 

can be made online to 

students 

0.5 4 

8. As a Tech lead, I can 

invite foreign student 

0.3 4 

9. As a Tech lead, I can 

see the quiz to check 

students 

0.2 5 

 

10. 

As a Tech lead, I can 

start skill improvement 

program 

0.4 5 

 

 

 

TABLE 2.IMPACT OF ITERATION 

 

S.No Iteration Probability 

1. 1. 30 

2. 2. 20 

3. 3. 15 

4. 4. 20 

5. 5. 15 
 

 

Risk at iteration = total risk of their user stories * impact of  that iteration to whole 

project 

 

Risk of iteration 1= ((0.8 * 30)/100) = 0.24 

Similarly 

Risk of iteration 2 = 0.14 

Risk of iteration 3 = 0.09 

Risk of iteration 4 = 0.18 

Risk of iteration 5 = 0.09 
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Figure : Risk factor in each iteration 

 
                                                                           

Phase 2 

In this phase we calculate cost of all iteration using the proposed formula .The total 

cost of risk can be calculated by adding cost comes in all iteration. 

 

TABLE 3. RISK COST TABLE 

S.No Risk Range Cost 

1. 0.00 – 0.05 10000 

2. 0.05 – 0.10 20000 

3. 0.10 – 0.15 30000 

4. 0.15 -0.20 45000 

5. 0.20 – 0.25 60000 

6. 0.25 – 0.30 75000 

7. 0.30 – 0.35 90000 

8. 0.35 – 0.40 110000 

9. 0.40 – 0.45 135000 

10. 0.45 – 0.50 165000 
 

Total cost of iteration = risk of that iteration * cost      of risk           

Cost of iteration 1 = 0.24 * 60,000 = 14400 

Similarly 

Cost of iteration 2 = 4200 

Cost of iteration 3= 1800 

Cost of iteration 4= 8100 

Cost of iteration 5=1800 

Total cost of risk = ∑ risk of iteration I * cost of risk of release        

Total cost of risk of release= 14400 + 4200 + 1800 + 8100 + 1800   = 30300 
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V.CONCLUSION AND FUTURE WORK 
 

This paper in explaining the risk in different aspects, As it will not talk risk as a whole. It will divide the 

risk in smaller segment and parent node risk is always dependent on the child node risk. The managing 

risk and calculation of cost of risk of each iteration is highly depends on the user stories in that iteration, 

probability of the iteration. In this work, project risk is calculated in iteration and Risk at Parent node is 

equal to the total risk of their child multiplied by impact of that node to whole project. By this method 

calculation of risk for small and medium size project can be calculated efficiently.  
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