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System requirements

• Microsoft Windows 7 or higher

• Microsoft Excel 2007 or higher

• Permission from your IT department to enable macros in 
Excel

• The Frestimate software standard edition

• The software is authenticated via the web.  If your computer 
isn’t online, you will need to retrieve the activation codes 
online from another computer or email the activation code.



Estimation Menu



Estimation main menu

Select the “Estimation” tab from the Main Menu.



Setup

The first time you create an estimation project you will see the above 
prompt.  If you do not know the first day of software testing press the 
cancel button.  Once this date is entered, it cannot be changed.  



Setup

Once the “first day of testing” is entered, it cannot be modified.  During 
testing, you will regularly enter the defects found during testing by 
changing the “most recent day of testing”.  For example, if 4/15/16 is the 
most recent date that you have for testing data then enter it here.



Data Input

The data input page will now show a data 
row starting with the first day of testing 
and ending with the most recent day of 
testing.

For each day of testing enter the number of hours spent testing on every computer 
testing the same version of the software.  If any defects were found in the software on 
that date, enter the amount just for that day.  If there is no testing on a particular day 
then enter 0.  If there are no defects found on a particular day then enter 0.



Data Input

The data can be imported via the 

“Import” button.  Select a file to 

import.  The import file must 

formatted as shown next.



Data Input - Import
• Copy and paste the “Data input Import” 

template to another name.

• Edit the file.

• Change only the first date in cell A2. The 
rest of the date cells will automatically 
populated.

• Enter the defects found per day in the “f” 
column and the test hours per day in the 
“x(hrs)”.

• Do not change the columns or format.  
• The date column must be in column A, the 

“f” column must be in column B and the 
“x(hrs)” column must be in column C.

• The data must start on row 2.

• While gross errors are detected on 
import, it’s recommended that the user 
input only integers or decimal values for 
the “f” and “x(hrs)” data cells and a valid 
Date format for cell A2.



Fault rate

The fault rate tab shows the parameter estimations used by the models.  
On the left are the parameter estimates for the Exponential models and on 
the right are the parameter estimates for the Logarithmic models.



Fault rate

n = actual cumulative number of defects found from the start of testing to date as per the “Data Input” 
tab. t = actual cumulative number of test hours from the start of testing to date as per the “Data Input” 
tab.  The actual n and t values for every data point can be viewed by pressing the “Defect and time 
predictions for all data points” button.



Defect and time predictions for all data points
This table shows 
the cumulative 
defects and test 
hours for each 
day of testing.  
Notice in this 
case that the 
defect rate (n/t) 
is decreasing.



Fault rate

The estimated y axis of the n versus n/t graph is the estimated inherent defect.  The 
estimated x axis is the estimated initial failure rate.  K = 1/slope of the line.  The estimates 
for every point on the graph are displayed by pressing the “Exponential model parameters 
for all data points”.



Exponential model parameters for all data points

This table shows 
all of the 
estimates for 
inherent defects 
(N), initial failure 
rate and slope of 
n versus n/t.

Notice that over 
time the 
estimates for the 
inherent defects 
are increasing. 

This is typical as 
the estimates are 
more accurate 
with more data.



Fault rate

The logarithmic model parameters are determined by plotting n versus the ln(n/t).  Theta is 
the per defect change in the failure rate and is estimated by abs(1/slope) of the line. The 
estimates for every point on the graph are displayed by pressing the “Logarithmic model 
parameters for all data points”.



Logarithmic model parameters for all data points
This table shows 
all of the 
estimates for 
Theta and the 
slope of the 
graph of n versus 
ln(n/t).

Notice that over 
time the 
estimates for 
theta are 
changing. 

This is typical as 
the estimates are 
more accurate 
with more data.



Model Results

The model results are displayed only when
• There is enough data to be modeled
• The fault rate is not increasing 
• The user did not enter 0 for the number of test hours for the first day of testing



Model Results

The results can be displayed for all models or for one model at a time.  Press the 
“Graphical Display” button to see the results in graphical format.



Model results graphical format

The graphical format can be adjusted to filter out the earlier data 
points that are often associated with an unpredictable failure rate.  You 
can redraw the graph by ignoring any number of early data points.



Model results graphical format

In this example, notice the clarity of the trends when ignoring the first 
10 data points.



Model formulas
Output Estimated failure rate
Time Based Exponential 
Model N0ke-kt

Defect Based Exponential 
Model 

k (N0- n) 

Logarithmic Time Based 
Model l 0 /(l0* q* t )+1)

Logarithmic Defect Based 
Model (1/q) * (( ln (l0* q*t )+1)

Cumulative t/n

Actual Time to Next Failure 
fi/xi where i is an interval of testing, f is the 
number of failures in a time period and x is the 
amount of test hours in that time period 



Exponential model parameters

Output Exponential models group 

N0 - Estimated 
inherent 
defects 

If the fault rate is decreasing this will be the Y intercept of the fault 
rate graph. This is an estimate of how many total defects are in the 
software as of this point in time. This estimate can and will change as 
you add fault and usage time data. The more data you enter, the 
more accurate this estimate will be. This estimate is used in the 
Exponential models. 

l 0 - Estimated 
initial fault rate 

If the fault rate is decreasing this will be the X intercept of the fault 
rate graph. This is an estimate of the first fault rate. This estimate 
can and will change as you add fault and usage time data. The more 
data you enter, the more accurate this estimate will be. This estimate 
is used in the Exponential Models. 

Estimated K 
value 

K is a parameter that is used by the Exponential model. 
K = -estimated inherent defects/ estimate initial fault rate 

Output Logarithmic model group 

Slope The slope of ln(n/t) versus n as graphed 

q - Theta The inverse of the slope of ln(n/t) versus n.



Relative accuracy

Every time a software failure occurs in testing, the previous estimate of 
the failure rate can be compared against the actual time between the last 
two failures to compute the relative accuracy.

The top row shows the average of all relative error estimates for all data 
points.  This is useful for determining which model(s) are estimating most 
accurately overall.

The bottom row illustrates the average of the “x” most recent data points.  In the 
above example the relative accuracy of the last 12 days of testing.  This is useful for 
determining which model(s) are estimating most accurately given recent data.



Confidence Bounds

The confidence bounds tab shows the upper and lower bounds of the 
estimates for each model using either 95%, 90%, 80% or 50% confidence 
bounds.  95% confidence bounds will be wider than 50% confidence bounds.  
The results are displayed for all model estimates for all days of testing.

Select a model to view the 
confidence bounds.  The 
“Graphical Display” button 
illustrates the bounds 
graphically.



Graphical Confidence Bounds

The confidence bounds for the selected model are shown so as to 
show the upper and lower bound around the estimated values for 
every estimated MTTF for every day of testing.  As with the other 
graphs, the display can be filtered to ignore the earlier noisy data 
points.



Forecast

The Forecast menu displays the estimated future MTTF for each of the 
models.  The future MTTF is calculated at a point in time that is “X” 
test hours in the future.  In the above example, the forecast is 1000 
test (not calendar) hours in the future.

The forecast is useful for determining what the MTTF is likely to be at the 
end of testing or at some future testing milestone.  To see the forecast for 
all data points in graphical format press the “Graphical Display” button.



Forecast

This graph shows the estimated future MTTF for every day of testing. 
In this example, the trend is clearly downwards because the estimates 
for the inherent defects are increasing.  As with the other models, you 
can choose to filter the early noisy data.



Forcasting calculating

Model Forecasted failure rate

Time Based or Defect Based 
Exponential Models lpe -kDt

Logarithmic Time or Defect 
Based Models

(q *Dt)+MTBFp

Dt =how many additional test hours are planned

MTTFp= current calculated MTBF using the model

l0= current calculated failure rate using the model



Residual

The purpose of the residual tab is to estimate the remaining defects 
and test time in hours to meet a specific objective using any of the 4 
models.



Residual tab

In the above example, the results show the estimated number of 
defects and test hours needed to reach a 1000 hour MTBF assuming 
the Time Based General Exponential Model.



Residual calculations

Using the exponential models: 

Dt = (N0/l 0 )* ln(l 0 /l f )   
-Dt is the number of test hours required to meet the objective

-N0 is the estimated inherent defects

-l0 is the initial failure rate (the actual very first observed failure rate 

from the first day of testing)

-lp is the objective or desired failure rate

Dn = N0 /( l0 *(lp – lf ))

Where:
-Dn is the remaining number of defects assuming an Exponential model

-l0 is the initial failure rate (the very first failure rate data point from first 

day of testing)

-lf is the objective (desired) failure rate

-lp is the present failure rate


