
BOSS Tools Instructions and Notes 
Updated: 2/16/16 

 

General Notes 
¶ Biomarkers, Outcomes and Stats Software (BOSS) is brought to you by Michael 

McNamara and the Laboratory of Cancer Immunotherapy , led by Dr. William Redmond, 

Earle A Chiles Research Institute, Providence Cancer Center (Portland, OR) Providence 

Health and Services. It is licensed under a Creative Commons Attribution 4.0 

International License. 

¶ The BOSS tools are designed to run in the Google Chrome web browser. They may not 

function properly in other browsers. 

¶ These instructions are also available in video format @ 

http://www.mycancerproject.org/boss/ 

¶ If you would like to contribute to the development of this software, visit the GitHub 

page @ https://github.com/theoregonconnection/BOSS/ 

¶ If you would like to report any bugs, have suggestions, or need additional information 

feel free to send me an email: Michael.McNamara@providence.org. 

 

 

Formatting the Data Table 
 

Helpful Hints 
¶ ¦ǎŜ ǘƘŜ ά.h{{ 5ŜƳƻ 5ŀǘŀ CƛƭŜέ ŀǎ ŀ ǘŜƳǇƭŀǘŜ ŀƴŘ ǊŜǇƭŀŎŜ ǘƘŜ ŜȄƛǎǘƛƴƎ Řŀǘŀ ǿƛǘƘ ȅƻǳǊ 

data. That file can be downloaded @ http://www.mycancerproject.org/boss/ 

¶ Data tables can be edited in Excel, or similar programs. 

¶ ¢ƘŜ .h{{ ǘƻƻƭǎ ƻƴƭȅ ǊŜŀŘ ŦƛƭŜǎ ƛƴ /{± ŦƻǊƳŀǘΦ ¦ǎŜ ǘƘŜ ά{ŀǾŜ !ǎέ ƻǇǘƛƻƴ ǘƻ ǎŀǾŜ ŀƴ 9ȄŎŜƭ 

worksheet in CSV (comma delimited) format.  

¶ Do not these symbols anywhere in your data table:  ( ύ Σ ά Ψ ;  

¶ These symbols should only be used in column headers, where specified:  : 

¶ These symbols are OK: { } | * - + . ? & ^ $ # @ ! 

¶ Everything is case-sensitive 

 

http://www.mycancerproject.org/boss/
http://www.mycancerproject.org/boss/


 

Data Types 
There are 7 types of data that are recognized by the BOSS programs. The (software?) uses the 

header of each column to determine the type of data that it should find in that column.  

Data Type Header Text 
bold = required format 
Italics = customizable 

Customizable 

Header 

Data Must be Numeric? 

Patient/Specimen ID PatientID No No 

Data Timepoint Timepoint No Yes 

Type of Cancer/Disease CancerType No No 

Type of Treatment Treatment No No 

Group Subset Info Group - Anything Yes No 

Outcomes Data Outcomes - Anything Yes Yes 

Parameter Data Category: Parameter Yes Yes 

 

 

 
 

 



Descriptions and Notes for Each Data Type 
 

PatientID 
The PatientID value is a unique identifier for each patient (or animal on study). The PatientID 

value should be the same for a given patient at all timepoints. The column header is case 

ǎŜƴǎƛǘƛǾŜ ŀƴŘ Ƴǳǎǘ ōŜ άtŀǘƛŜƴǘL5έΦ 

 

Timepoint 
The Timepoint column identifies the timepoint for all of the data in that row.  Every PatientID-

Timepoint combination should have its own row, all of the data associated with that specific 

patient for that timepoint will be in that row. Timepoints must be in numeric form (eg. do not 

ǿǊƛǘŜ άday 8έΣ Ǉǳǘ ƛƴ Ƨǳǎǘ ǘƘŜ ƴǳƳōŜǊ 8). The timepoint structure is arbitrary ς but we generally 

set the pre-treatment baseline as Timepoint 0. If you use a timepoint of 0, the software will 

assume that is a baseline value, and will attempt to calculate the change in each parameter 

value between the baseline and each experimental timepoint.  The column header is case 

ǎŜƴǎƛǘƛǾŜ ŀƴŘ Ƴǳǎǘ ōŜ ά¢ƛƳŜǇƻƛƴǘέΦ 

 

CancerType 
The CancerType column identifies the type of cancer (or other disease) for the data in that row.  

The values in this column are case sensitive (CT26 and ct26) would be treated as separate types 

ƻŦ ŎŀƴŎŜǊǎΦ ¢ƘŜ ŎƻƭǳƳƴ ƘŜŀŘŜǊ ƛǎ ŀƭǎƻ ŎŀǎŜ ǎŜƴǎƛǘƛǾŜ ŀƴŘ Ƴǳǎǘ ōŜ ά/ŀƴŎŜǊ¢ȅǇŜέΦ  

Note: The combination of the CancerType value and Treatment value is used to define a basic 

cohort for that patient (eg. Cohort = CT26 ς PD1/CTLA4). These cohorts are used to populate the 

Cohort Selection options in the user interface. 

 

Treatment 
The Treatment column identifies what type of treatment that patient received in this study. 

This value is designed for a high-level summary of the treatment, rather than an exhaustive 

description. The values in this column are case sensitive (PD1/CTLA4 and pd1/ctla4) would be 

treated as separate treatments. The column header is also case sensitive and must be 

ά¢ǊŜŀǘƳŜƴǘέΦ bƻǘŜΥ  Treatment information can be replaced with other types of information (eg. 

cancer subtype) to create different cohorts (eg. Cohort = Melanoma ς Cutaneous). These 

cohorts are used to populate the Cohort Selection options in the user interface. 

 

 

 



Groups 
Group columns can be used to identify specific populations of patients (eg. Group ς Race). 

DǊƻǳǇ ŎƻƭǳƳƴǎ ŀƭƭ ōŜƎƛƴ ǿƛǘƘ άDǊƻǳǇ - άΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ ƭƻƻƪǎ ŦƻǊ ŀƴȅ ƘŜŀŘŜǊǎ ǘƘŀǘ ōŜƎƛƴ ǿƛǘƘ 

άDǊƻǳǇ - ά ŀƴŘ ŘŜŦƛƴŜǎ ǿƘŀǘŜǾŜǊ ŎƻƳŜǎ ŀŦǘŜǊ ǘƘŜ ŘŀǎƘ ŀǎ ǘƘŜ ƎǊƻǳǇ ŎŀǘŜƎƻǊy (eg. Group ς 

Race). The software then reads down the data table and defines all of the options within that 

group category (eg. Caucasian, Asian, Native American, etc). These values are used to populate 

the Group Selection options in the user interface. There is no limit to the number of group 

categories, or the number of subgroups within each category. Group categories should be 

unique ς avoid duplication. 

 

Outcomes 
Outcomes columns can be used to identify many types of outcome (eg. Outcomes ς Overall 

SurǾƛǾŀƭ 5ŀȅǎύΦ hǳǘŎƻƳŜǎ ŎƻƭǳƳƴǎ ŀƭƭ ōŜƎƛƴ ǿƛǘƘ άhǳǘŎƻƳŜǎ - άΦ ¢ƘŜ ǎƻŦǘǿŀǊŜ ƭƻƻƪǎ ŦƻǊ ŀƴȅ 

ƘŜŀŘŜǊǎ ǘƘŀǘ ōŜƎƛƴ ǿƛǘƘ άhǳǘŎƻƳŜǎ - ά ŀƴŘ ŘŜŦƛƴŜǎ ǿƘŀǘŜǾŜǊ ŎƻƳŜǎ ŀŦǘŜǊ ǘƘŜ ŘŀǎƘ ŀǎ ŀ ǘȅǇŜ ƻŦ 

outcome (eg. Outcomes ς Overall Survival Days). Outcomes data must be in numeric form. 

These values are used to populate the Outcomes Selection options in the user interface. There 

is no limit to the number of outcome types. Outcome types should be unique ς avoid 

duplication.  

Hint: Outcomes data is specific to the timepoint.  

 

Parameter Data 
Parameter columns can be used to identify any type of type of parameter data (eg. CD4 T Cells: 

Percent FoxP3+). Parameter columns are identified by the presence of a colon (:) in the column 

header. Whatever comes before the colon is defined as the parent parameter (eg. CD4 T Cells). 

Whatever comes after the colon is defined as the specific (child) parameter for that parent (eg. 

Percent FoxP3+).  The headers of parameter columns are the only place in the data set where 

the use of colons is allowed. The software looks for any headers that contain a colon and 

identifies the parent parameter and child parameter.  Parameter data must be in numeric form. 

The parameter header values are used to populate the Parameter Selection options in the user 

interface. There is no limit to the number of parameters. Parent-Child parameter pairs should 

be unique ς avoid duplication. 

Hint 1: You can add extra sub-sets for both the child and parent by using a dash (eg. CD4 T Cells 

ς Effector Memory: Percent FoxP3+). You can also use different types of data, such as the 

sample source, as the parent category (eg. Peripheral Blood: CD4 T Cells ς Percent FoxP3+). 

Basically, you can structure it however you want, as long as you use a single colon. 

Hint 2: You can analyze outcomes data as a parameter by duplicating the outcomes column and 

ŎƘŀƴƎƛƴƎ ǘƘŜ ƘŜŀŘŜǊ ƻƴ ǘƘŜ ŘǳǇƭƛŎŀǘŜŘ ŎƻƭǳƳƴ ŦǊƻƳ άhǳǘŎƻƳŜǎ ς ά ǘƻ άhǳǘŎƻƳŜǎΥ άΦ  



 

Formatting Rows 
Each PatientID-Timepoint pair should have a unique row. All of the data for that patient at that 

timepoint should be in the same row. Do not create multiple rows for a patient at the same 

timepoint. 

 
 

Exporting Data Table from Excel for Analysis 
The BOSS tools accept CSV (normal comma delimited) files. They will not read a file in Excel 

ŦƻǊƳŀǘ όŜƎΦ ΦȄƭǎ ŦƛƭŜǎύΦ ¦ǎŜ ǘƘŜ ά{ŀǾŜ !ǎέ ƻǇǘƛƻƴ ƛƴ 9ȄŎŜƭ ǘƻ ǎŀǾŜ ȅƻǳǊ Řŀǘŀ ǘŀōƭŜ ƛƴ /{± ŦƻǊƳŀǘΦ 

 

 

  



Using BOSS Tools to Visualize and Analyze a 

Data Table 
 

Overview 
There are currently two publicly available BOSS tools ς 1) BOSS Relationships and 2) BOSS 

Comparisons.  

1) The BOSS Relationships tool analyzes the correlations between biomarkers and 

outcomes, and characterizes their predictive utility. The BOSS Relationships tool 

generates an interactive Scatter Chart.  

2) The BOSS Comparisons tool analyzes how parameters differ between cohorts of 

patients. The BOSS Comparisons tool generates an interactive Column Chart. Use of 

these visualization does not require any special software, just a compatible web 

browser (Google Chrome), and a compatible Data Table (CSV format). Visualizations 

are rendered with the Google Charts library (https://developers.google.com/chart/). 

 

Accessing the BOSS Tools 
Both of the BOSS tools, along with a demo data set and instructions are publicly accessible @ 

http://www.mycancerproject.org/boss/. Source code and development notes can also be 

accessed on GitHub @ https://github.com/theoregonconnection/BOSS/. If you have any 

thoughts or ideas that you would like to share, or to report bugs, feel free to post your 

comments on the GitHub page, or email Michael.McNamara@providence.org. 

 

Getting Started 
The easiest place to start is by using the BOSS Demo Data File 

(http://www.mycancerproject.org/boss/).  

 

Step 1: Save the BOSS Demo Data File to your desktop.  

Step 2: Open the BOSS Relationships tool by clicking on the link. Note: Use Google Chrome 

with all BOSS tools. 

 

https://developers.google.com/chart/
http://www.mycancerproject.org/boss/
https://github.com/theoregonconnection/BOSS
mailto:Michael.McNamara@providence.org
http://www.mycancerproject.org/boss/


 
Step 3: Upload the Boss Demo Data File ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ άChoose Filesέ ōǳǘǘƻƴΦ ¢ƘŜ ōǳǘǘƻƴ 

should be in the top-left corner of the screen. Select the Boss Demo Data File from your 

desktop. 

 

 
Step 4: The BOSS Relationships tool should populate itself with the uploaded data and look like 

this: 

 



 
Now you are ready to use the BOSS Relationships tool. Uploading data tables to BOSS 

Comparisons works exactly the same. Both tools read the same data tables. For specific 

information on how to use each tool, see below. 

 

 

 

BOSS Relationships 
Understanding the Visual Display 
¶ Outcomes values are plotted on the X-axis, and parameter values are on the Y-axis. 

¶ Each individual shape represents one patient. The shape corresponds with the 

CancerType value for that patient (eg. Circle = Melanoma). The outline color on the 

shape corresponds with the Treatment value for that patient (eg. Pink = Drug A). 

¶ Mousing over a shape will open a bubble displaying the Timepoint, Parameter and 

values for the outcome and parameter. Clicking on a shape will display the PatientID 

and Cohort (CancerType ς Treatment) values in the upper-right corner of the screen. 

¶ The fill color on the shapes corresponds to the Parameter (at a given Timepoint) being 

visualized. 

¶ The Line of Best Fit (calculated by linear regression) and r2 value for each Outcome-

Parameter relationship being visualized is displayed on the right side of the screen. 

 



 

 

Understanding the Selection Options 
All of the selection options are dynamically generated from the uploaded data table. The goal 

of the selection system is to maximize the number of relationships that the user can visualize 

and analyze. The selection options are in tabs that can be toggled into and out of view by 

clicking on the buttons immediately below the chart. /ƭƛŎƪ ǘƘŜ ά±ƛǎǳŀƭƛȊŜ {ŜƭŜŎǘŜŘ 

wŜƭŀǘƛƻƴǎƘƛǇǎέ ōǳǘǘƻƴ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ŎƘŀǊǘ ǿƛǘƘ ȅƻǳǊ ǎŜƭŜŎǘƛƻƴǎΦ 

 



Outcomes 
hǳǘŎƻƳŜǎ ǎŜƭŜŎǘƛƻƴ ōƻȄŜǎ ŀǊŜ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ǘƘŜ άhǳǘŎƻƳŜǎ ς ά ŎƻƭǳƳƴ headers in the 

uploaded data table. Only one outcome can be selected at a time. 

 

Timepoints 
The timepoint selection menu is populated with the timepoints from the uploaded data table. 

Multiple timepoints can be selected at the same time. The fill color of the shapes reflects the 

visualized Parameter and Timepoint. The same parameter at different timepoints will be 

represented by different colors. If there is a baseline timepoint (Timepoint = 0) in the data set 

and additional experimental timepoints, the software will attempt to evaluate the difference 

between each parameter at each experimental timepoint and the baseline value, for each 

patient. The software creates a new timepoint that represents those differentials (eg. Day 85 vs 

0) and populates that into the timepoint selection menu. In this example, selecting this option 

will show you the change in the selected parameter between Timepoint 85 and Timepoint 0. 

These differential values are calculated by subtracting the parameter value at the baseline from 

the parameter value at the experimental timepoint for each patient, where both values exist.   

 

Parameters 
The parameter menu populated with the parameters defined in the column headers of the 

uploaded data table. Parameter options will automatically sort into alphabetical order. Multiple 

parameters can be selected at the same time.  

 



Cohort Selection Options 
The Cohorts Selection Options are created by dividing the total patient population into cohorts 

based on their CancerType and Treatment values (eg. Melanoma ς Drug A). Multiple cohorts 

can be selected at the same time. The shape of the data points and their outline color are 

defined bȅ ǘƘŜ ǇŀǘƛŜƴǘΩǎ /ŀƴŎŜǊ¢ȅǇŜ ŀƴŘ ¢ǊŜŀǘƳŜƴǘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ Note: There are a limited 

number of shapes and colors available, so only the first 7 cancer types will receive unique 

shapes, the remainder will all be circles. Only the first 10 treatments will receive unique outline 

colors, the remainder will have no outline. /ƘŜŎƪƛƴƎ ǘƘŜ ά{ŜƭŜŎǘ !ƭƭέ ƻǇǘƛƻƴ ǿƛƭƭ ǎƘƻǿ ŀƭƭ ƻŦ ǘƘŜ 

cohorts, regardless of any individual selections. When the chart is updated by clicking the 

ά±ƛǎǳŀƭƛȊŜ ǎŜƭŜŎǘŜŘ ǊŜƭŀǘƛƻƴǎƘƛǇǎέ ōǳǘǘƻƴΣ ƻƴƭȅ the selected cohorts will be visualized. The line of 

best fit (LOBF) equation and r2 value will automatically update to reflect the subset of patients 

being visualized. When Cohorts and Groups selection options are both used, only those 

patients that meet all of the selected criteria will be shown. 

 
 

Group Selection Options 
The Groups Selection Options are created from the Groups categories in the data table and the 

options contained in those columns. For example, a Groups data column may have the header 

άDǊƻǳǇǎ ς {ŜȄέΣ ŀƴŘ ǘƘŜ ǇƻǎǎƛōƭŜ ǾŀƭǳŜǎ ŎƻǳƭŘ ōŜ άaŀƭŜέΣ άCŜƳŀƭŜέ ŀƴŘ ά¦ƴƪƴƻǿƴέΦ Lƴ ǘƘƛǎ 

ŎŀǎŜΣ ά{ŜȄέ ƛǎ ǘƘŜ ŎŀǘŜƎƻǊȅΦ ²ƘŜƴ ǘƘŜ ǎƻŦǘǿŀǊŜ ƛŘŜƴǘƛŦƛŜǎ ŀ Groups column, it will automatically 

read down that column and make a list of all of the unique values it contains. This data is then 

populated into the Groups Selection Options in the format of Group Category: Specific Value 

(eg. Sex: MaleύΦ {ŜƭŜŎǘƛƴƎ Ƨǳǎǘ ǘƘŜ ά{ŜȄΥ aŀƭŜέ ƻǇǘƛƻƴ ǿƛƭƭ ŎŀǳǎŜ ǘƘŜ ŎƘŀǊǘ ǘƻ ǎƘƻǿ ƻƴƭȅ Řŀǘŀ 

from male patients. Multiple selections within the same category are additive (eg. Selecting 



ōƻǘƘ ά{ŜȄΥ aŀƭŜέ and ά{ŜȄΥ CŜƳŀƭŜέ ǿƛƭƭ ŎŀǳǎŜ ōƻǘƘ ƳŀƭŜ ŀƴŘ ŦŜƳŀƭŜ ǇŀǘƛŜƴǘǎ ǘƻ ōŜ ŘƛǎǇƭŀȅŜŘύΦ 

Selections from diŦŦŜǊŜƴǘ ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ ǎǳōǘǊŀŎǘƛǾŜ όŜƎΦ  {ŜƭŜŎǘƛƴƎ ōƻǘƘ ά{ŜȄΥ aŀƭŜέ and ά!ƎŜΥ 

30-оф ȅŜŀǊǎέ ǿƛƭƭ ŎŀǳǎŜ ƻƴƭȅ ǇŀǘƛŜƴǘǎ ǿƘƻ ŀǊŜ ƳŀƭŜ and 30-39 years of age to be displayed). 

¢ƘŜǊŜ ƛǎ ƴƻ ƭƛƳƛǘ ǘƻ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƎǊƻǳǇ ǎŜƭŜŎǘƛƻƴǎ ǘƘŀǘ Ŏŀƴ ōŜ ƳŀŘŜΦ /ƘŜŎƪƛƴƎ ǘƘŜ ά{ŜƭŜŎǘ !ƭƭέ 

option will show everyone, regardless of any individual selections. When the chart is updated 

ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ά±ƛǎǳŀƭƛȊŜ ǎŜƭŜŎǘŜŘ ǊŜƭŀǘƛƻƴǎƘƛǇǎέ ōǳǘǘƻƴΣ ƻƴƭȅ ǘƘŜ ǇŀǘƛŜƴǘǎ ǿƘƻ ƳŜŜǘ ŀƭƭ ǘƘŜ 

selected criteria will be visualized. The line of best fit (LOBF) equation and r2 value will 

automatically update to reflect the subset of patients being visualized. When Cohorts and 

Groups selection options are both used, only those patients that meet all of the selected 

criteria will be shown.  

 

 
  

 

 

Statistical Analyses in the BOSS Relationships Tool 
Overview 
All of the statistical analyses in the BOSS relationships program use the same basic approach.  

1. Parameter-Outcome relationships with less than 5 value pairs are ignored.  

2. For the subset of patients being analyzed, the relationship between the selected 

parameter and the selected outcome is analyzed by conventional linear regression (least 

squares), which generates an equation for the line of best fit (LOBF) and an r2 value for 

the goodness of fit.  



3. Using the LOBF determined by linear regression, the probability that the parameter 

predicts the outcome is estimated in the following manner: 

a. The null hypothesis is assumed to be a line with a slope of 0 and a Y-intercept at 

the mean of the selected parameter values.  

b. The highest and lowest parameter values in the selected data set are used to 

define the observed range for that parameter. 

c. For each individual data point, the software estimates the probability that the 

data point is as close to the LOBF as it is observed to be. It does this by 

calculating the vertical distance between the data point and the LOBF. Then it 

calculates the maximum possible vertical distance that a data point could be 

from the LOBF at that X position (based on the observed range of parameter 

values). ¢ƘŜ ǇǊƻōŀōƛƭƛǘȅ ŜǎǘƛƳŀǘŜ ŦƻǊ ǘƘŀǘ Řŀǘŀ ǇƻƛƴǘΩǎ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ [h.C ƛǎ 

defined as (observed distance / max distance). The same method is used to 

estimate the probability that the data point is as close to the null hypothesis line 

as it is observed to be. This process is repeated for every data point in the 

selected data set. All of these values are collected into two groups: LOBF 

probabilities and null hypothesis probabilities.        

d. The group of LOBF probabilities is compared the group of null hypothesis 

probabilities by t-test. The p value generated by this t-test is an estimate of the 

probability that the group of LOBF probabilities are not significantly different 

than the group of null hypothesis probabilities. This p value is what is reported in 

the stats outputs. 

4. It is important to keep in mind that the statistical approach used in this software is not 

intended to be a definitive analysis of the tested relationships. The point is to make it 

easy to identify relationships that are likely to be meaningful ς from large and complex 

data sets. Furthermore, the code for this software is open-source, and we encourage 

members of the research community to add/improve the statistical capabilities where 

they see fit. 

 

 

 

Individual Statistical Analyses 
 

Overall Relationships 
The software attempts to evaluate the relationship between every parameter and every 

outcome at every timepoint where sufficient data exists. For the Overall Relationships analysis 

the software evaluates all of the patients in the data table with the requisite parameter and 



outcome data, irrespective of their group or cohort. The statistical analysis is described above. 

The relationships are sorted by p value (lowest to highest), and the top ~5000 are populated 

into the Overall Relationships window. These results can be downloaded in CSV format by 

ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ά9ȄǇƻǊǘέ ōǳǘǘƻƴ ƛƴ ǘƘŜ ǿƛƴŘƻǿ ƘŜŀŘŜǊΦ  

 
 

Deep Stats 
The purpose of the deep stats analysis is to identify specific subsets of patients where there 

may be unique Parameter-Outcome correlations that are more robust for that subset than for 

the patient population as a whole. Note: In some cases, there may be an insufficient number of 

patients (<5) for analysis. In these cases, the relationship summary windows will be empty. 

 



 
 

Cohort Relationships 
The point of the Cohort Relationships analysis is to identify the most robust Parameter-

Outcome correlations within specific cohorts (groups of patients defined by their CancerType 

and Treatment). To generate Cohort Relationships the software runs the correlation analyses 

described above for each individual cohort. The result sets for each cohort are then combined, 

and these combined results are then sorted by p value. The top ~5000 correlations are 

displayed in the Cohort Relationships window. These results can be downloaded in CSV format 

ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ά9ȄǇƻǊǘέ ōǳǘǘƻƴΦ 

 

Group Relationships 
The point of the Group Relationships analysis is to identify the most robust Parameter-

Outcome correlations within specific subgroups of patients, such as male patients (Sex: Male). 

To generate Group Relationships the software runs the correlation analyses described above 

for each individual sub-group within each group category. The result sets for all of these 

analyses are then combined, and the results are sorted by p value. The top ~5000 correlations 

are displayed in the Group Relationships window. These results can be downloaded in CSV 

ŦƻǊƳŀǘ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ά9ȄǇƻǊǘέ ōǳǘǘƻƴΦ 

 

Cohort-Group Relationships 
The point of the Cohort-Group Relationships analysis is to identify the most robust Parameter-

Outcome correlations within specific subgroups of patients within each cohort, such as patients 

with melanoma who received Drug A and are also male (CancerType = Melanoma and 


