
Hostage 
Survival 
Probability
Judge Hal Campbell, Ph.D. 
Email@justiceacademy.org 
Sept 2016



Research Team Members  

Judge Hal Campbell, Ph.D., The Justice Academy  

Commander Sid Heal, LASD SEB (Retired)  

Lieutenant Mike Albanese, OIC LAPD SWAT(Retired)  

Sgt. Bryan Whoolery, Travis County SWAT Texas

James R. Walker, Ph.D. Texas A & M University  

Lieutenant John Sullivan, Ph.D., LASD  

Senior Deputy Phil Geisler, LASD, 

Lieutenant Commander Rich Lavigne, DHS-USCG  

Lieutenant Commander Andrew Campbell, DHS-USCG  

Jake Campbell, Ph.D. , Claremont Graduate University

Greg Boggs, Technical Systems Coordinator



The Hostage Survival Probability Model 
study was sponsored by JusticeAcademy, 
NTOA, and the California Association of 
Tactical Officers, and was conducted over a 
one period in order to capture the 
experiences of law enforcement agencies 
from across the country. 

The study endeavored to identify and 
analyze discriminant factors that possess a 
degree of influence over the outcome of 
such situations.

Based on the information provided by 
approximately seventy SWAT teams from 
throughout the nation regarding past 
incidents, the research team used DFA to 
assemble these contributive factors into 
primary, secondary, and tertiary levels of 
influence in order to create a survivability 
equation that can be applied to future 
hostage situations.  



The survivability equation  
created was determined to 
be exceptionally reliable 
(p<.00001) and MAY serve as 
a valuable tool to aide in 
making judgments about 
potential risk.  

It is not a replacement for 
intuition, experience, or 
decisive action, but it MAY 
lessen the likelihood of harm 
to the hostage, based on 
statistical probability that is 
predicated on the analysis of 
the cases that were made 
available by the national 
audience of tactical teams. 



Y’      =            X1               +        X2           +           X3





Regarding the interpretation of the discriminant 
functions associated with this study, an 
Eigenvalue of 11.93 was generated for the two 
sample groups.  This relatively large Eigenvalue 
indicates that there exists a wide centroidal 
separation (geometrically) between the Hostage 
Killed and the Hostage Not Killed sample 
groups.  

This finding leads to the next computation 
which measures the degree of association 
between the predictor variables and the two 
sample groups.  This statistic is identified as the 
canonical correlation coefficient and in this case 
was calculated at .96.  This finding indicates that 
a very strong positive correlation exists 
between the predictor variables (collectively) 
and their ability to predict group membership.  



The next statistic important to the study was the 
Lambda. The Wilk’s Lambda is used to 
determine the collective degree of residual 
discrimination possessed by the predictor 
variables in determining group placement 
beyond the sample elements and is portrayed in 
inverse fashion. The Lambda statistic obtained in 
this study was computed at .0773.

The level of significance for the Wilk’s Lambda 
statistic achieved in this case can be determined 
by converting the Lambda coefficient into an 
approximation of a Chi-Square. The resulting 
Chi-Square achieved in this case was 106.23, 
df=45, which consequently provides statistical 
significance beyond the .00001 level.







Z              Situational Outcome   (1 – Hostage Survived, 2 – Hostage Died)                                           Revision Date Jan 25,2014
 
 
bX1         Survival Disposition of the Subject (1-Low, 2 - High)

bX1a                           Flight –  No expressed desire to escape (1 – False, 2 – True)
bX1b                           Control – Subject appears to enjoy the situational control (1 – False, 2 - True)
bX1c                           Fear – Subject appears fearless (1 – Fearful, 2 – Fearless)
bX1d                           Doom – Expression of impending doom (1 – False, 2 – True)
bx1e                          Suicidal – Subject has expressed a suicidal tendency (1 – False, 2 - True)

 
bX2         Mental Illness (1 – Not Impaired, 2 – Impaired)
                bX2a                           Delusion – Subject displays a level of delusion that impacts reasoning (1 – No, 2 – Yes)
                bX2b                           Voices – Subject hears voices guiding their actions (1 – No, 2 – Yes)
                bX2c                           Severity – On scene judgment re: mental impairment  (1 – Not Severe, 2 – Severe)
                bX2d                           Aggressive – Hostile and aggressive behavior toward hostage or police (1 – No, 2 – Yes)
                bX2e                           Violence History – Does the subject have a history of violent tendencies (1 – No, 2 – Yes)
                bX2f                            Suicidal History – Has the subject tried to commit suicide previously(1 – No, 2 – Yes)
 
bX3         Subject’s Violence Motivation (1 – Low, 2 – High)
                bX3a                           Religious – Is the subject motivated by religious beliefs (1 – No, 2 – Yes)
                bX3b                           Criminal – Was the situation that perpetuated the incident a criminal act (1 – No, 2 – Yes)
                bX3c                           Terrorism – Is the subject a terrorist (1 – No, 2 – Yes)
                bX3d                           Revenge – Is the incident predicated on revenge (1 – No, 2 – Yes)
 
bX4         Situation Violence (1 – Low, 2 – High)
                bX4a                           Killed Hostage – Has the subject killed a hostage already (1 – No, 2 – Yes)
                bX4b                           Verbal Threats – Has the subject made verbal threats to kill the hostage (1 – No, 2 – Yes)
                bX4c                           Restrained Hostage – Have the hostages been neutralized by restraint devices (1 – No, 2 – Yes)
                bx4d                           Hostage Bravado – Hostage demonstrating a threat to the subject (1 – No, 2 – Yes)
                bX4e                           Calming Force – A calming force is involved in the situation (1 – True, 2 – False)
 
bX5         Situational Demography (1 – Not Influential, 2 – Influential)
                bX5a                           Subject’s Ethnicity (1 – Caucasian, 2 – Minority)
                bX5b                           Subject’s Gender (1 – Female, 2 – Male)
                bX5c                           Hostage Gender (1 – Female, 2 – Male)
                bX5d                           Subject’s Age (Age in Years)       
                bX5e                           Subject’s Intellect Level (1 – Normal, 2 – Diminished)
                bX5f                            Ex-Con – Does the subject have a criminal history with time spent in prison (1 – No, 2 – Yes)
                bX5g                           Gang Member – Is the subject a member of a street or prison gang (1 – No, 2 – Yes)
 
bX6         Participant Relation (1 - Not Influential, 2 – Influential)
                bX6a                           Co-Worker (1 – No, 2 – Yes)
                bX6b                           Family (1 – No, 2 – Yes)
                bX6c                           Enemy (1 – No, 2 – Yes)
                bX6d                           Authority Figure – Is the hostage an authority figure to the subject (1 – No, 2 – Yes)
                bX6e                           Stranger – The hostage is a stranger to the subject (1 – True, 2 – False)
 






