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Introduction 

Appendix A includes the Screening Passengers by Observation Technique (SPOT) Referral 
Report and a list of Serious Prohibited or fllcgalltcms with definit ions for coding referrals in 
each database. 

SIPOT Referral Report 

The SPOT Referral Report is the screening instrument used by Transportation Security 
Administration 's (TSA's) SPOT Program during checkpoint screening. The SPOT Referral 
Report was the original instrument and central clement in the SPOT Program when launched in 
2006. Since that time, the program has expanded to include SPOT screening operations at other 
locations. throughout the airport, as well as other SPOT playbook operations. However, the 
Referral Report instrument has remained largely unchanged since program inception and is 
central to the program's effort to identify high-risk passengers at checkpoint screening. AIR has 
inserted this document here. The associated SPOT Standard Operations Procedures (SOP) is 
found in Appendix I or available upon request. 
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Serious Prohibited/Illegal Items 

The purpose of the SPOT Referral Report is to identify "high-risk'' travelers, defined as those 
individuals who arc knowingly and intentionally attempting to defeat the airport security process. 
The analyses conducted for the Validation Study used four outcome variables to represent high­
risk travelers: ( I) LEO (Law Enforcement Officer) Arrest; (2) Possession of Serious Prohibited 
of 1//ega/ltem.f; (3) Possession of Fraudulent Documents (a subset of [2]); and (4) Combined 
Omcome (i.e., LEO arrest and/or possession of serious prohibited/i llegal items [including 
fraudulent documents]). 

Figure A- 1 provides the list of Serious Prohibited or lllegalltems, which includes fraudulent 
documents. The list is based on a TSA List of Serious Prohibited Items- that is, items for which 
the Transportation Security Officer (TSO) must notify a Supervisory Transportation Security 
Officer (STSO), who will then notifY a Bomb Appraisal Officer (BAO) for explosives or a LEO 
for al l other items or if the BAO is not available. The list also includes items that warrant 
automatic LEO notification (e.g., travel documents, drugs, specific weapons, or serious 
prohibited/illegal items). 

Figure A·1: List of Serious Prohibited/Illegal Items 
(b)(3):49 U.S.C. § 114(r) 
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Introduction 

Appendix B provides information about the Operational SPOT process, the SPOT Referral 
Report, and the datasets made available by TSA. This appendix first presents an overview of the 
SPOT process and then the Operational SPOT refen·at database is described. Finally, we present 
a brief description of the procedures adopted by AIR to support data preparation activities. 

Operational SPOT Process 

The SPOT Process 

The SPOT process involves the usc of behavior observation and analysis techniques by a pair of 
BOOs to identify potentially high-risk individuals among the travel ing population. BDOs 
conduct SPOT opera! ions at security checkpoints and other designated areas at those airports that 
have existing SPOT programs. The BOO teams use the SPOT Refen·at Report to identify and 
screen suspicious travelers. 

The SPOT. process bfgjnswjtb the BOO's assessment of the coyjronmcntal baseline and 
considers the factors (b)(3).4S u.s.c. § 114(r) hhat characterize 
the time and place in which SPOT is being conducted. Once the baseline is establ ished, the 
BOOs observe the airport checkpoint security lines (starting from the point at which travelers 
enter the checkpoint) and identify whether. any travelers are exhibiting any of the. Section 2 
indicators on the SPOT Referral Report (see Figure B-1 ). The focus of the observation is on 
displays of these indicators that deviate from what might be expected given the existing 
environmental baseline. Note that it is possible for the environmental baseline to change during 
a shi ft or security operation. 

B-2 

Sensitive Security Information (SSI) 
·;:;:; ' · ' CONTAINS SENSI1WP SI2CURITY INFORMATION TIIAT IS CONTROl I PI) UNUP.R49C.FR. PARTS IS AND IS20. NO 

I' ART OF TillS RECORO MAY BE I)ISCLO~tu , v "M""~ .. ' "'"" ' '"" " · ~ 0 1 HNrD IN 49 (" P R PARTS IS AND I ~20. I' XCI·PT 
WlTIITIIE WRITTEN PERMISSION OF TilE ADMINI'STRATOR OF Ti lE TRANSPORTATION SECURITY ADMIN Sll<l\ 1 1uro u " ,.,; , 

TRMI~PORTATION UNAUTIIORI7 m . RFI FASll MAY RESUI TI~ C'IVII PI'NAI TIFS OR OTIIFRAC'TION. FOR U.S GOVFilNMFNT AOENC'IFS. 
I'Uil l IC OI~CLOSURI' OOVERNI:D IJY 5 U.S.C 552 ANI) 49 C F.R. I' ARTS IS AI>U I 520 

Page 153 of 507 



TSA 15-00014 - 004428

Sensitive Sccnrity l nf61 malion (SSI) 

Figure B-1: BOOs Observe Travelers In Checkpoint Queue 1 

1 IIOOo-h~­" ... _......,.,._ 
_..._ 

2. 11001-r potiOI'(o -·-ouwod--. --·-- :1. ll!Do olor!<ly .,.._..,_, 
-. ..... -SI'OT ......... 
IIY_Iar_ol_l""'"'!' 

Typically, one BOO moves along the. checkpoint queue. engaging as many individuals as possible 
in a brief verbal exchange while watching for reactions to the presence and engagement of 
security personnel. The BDO partner observes reactions to the presence of security personnel, 
whi le continuing to observe the entire area for the display of behavioral indicators (i.e., SPOT 
Referral Report Section 2 indicators) .. BOOs assign points to individuals whose behavior or 
appearance deviates from the established basel ine. As shown in Fi ure B-2. to be selected for a 
SPOT referral, an individual must meet a pre-defined threshold of (b)(3):49 points that are 
accumulated during the observation. A second threshold o (b)(3):49 u points is used to determine 
whether or not to involve a LEO and is based on the number of points accrued and/or the type of 
indicators displayed. During observation, the BOOs mentally calculate the point accrual for an 
individual. For those individuals who are selected for SPOT Referral Screening, the B DOs 
typically make notes about the case and formally document the points and other notes in the 
SPOT Referral database at the end of their shift. The SPOT Referral Repor1 is completed only 
for those individuals who are selected for SPOT Referral Screening. 

1 United Slates Gcncrnl Accounling Office. (20 I 0, May). A vim ion security: EfJ'nrts w vrllidmf' TSA 's pnssengt>r 
screening behavior deteciion pro!jram underway, bm oppommities e.xi.w w sirengihen va/idaiion and address 
op.er(l[ional rlwllenges (Publication No. GAO-l 0-763). Washington, DC: U.S. Govenunerll Printing Office. 

Sensitive Security Information (SSI) 
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Figure B-2: Section 2 Screening Thresholds 

As Figure B-2 shows, there are three possible outcomes for the SPOT process at the checkpoint. 
Fi rst, if a traveler exhibits no or few indicators, at a level that is below the SPOT threshold, there 
is no fUJ1her screening and the traveler continues on to his or her destination. This outcome 
accounts for about 90% of travelers entering checkpoints where SPOT is in o eration. Second, if 
a traveler exhibits some indicators and reaches a borderline-range score of (b)(3):49 he or 
she is selected for SPOT Referral Screening. The BDOs use this secondary screenmg 
opportunity to attempt to resolve the case. If th is borderline case cannot be resolved and/or the 
traveler's SPOT score increases t~\b)\~),:49 u.s .c . § Ia LEO is called to conduct fu rther screening 
and resolve the case .. Finally, if a traveler in line is observed exhibiting enough indicators 10 

exceed a certain SPOT threshold score f(b)(3):49 u.s.c. § I the traveler is subjected to SPOT 
Referral Screening and a LEO is automatica lly called in to conduct fmther screening to resolve 
the case. SPOT Referral Screening includes a non-custodial interview with the. referred 
individual (often referred to as the Casual Conversation), as well as aA(b)(3}:49 u.s.c. !search of 
his or her accessible property. At the end of the SPOT Referral Screening, the BDO pair confer 
and confirm the details or the case. 

A LEO is also brought in to conduct additional screening if prohibited items, fraudulent 
documents, or other serious issues are identified during the SPOT Referral Screening. Once 
involved, the LEO is responsible for case resolution. The LEO may determine that the traveler 
may proceed through the checkpoint and continue to his or her destination, retain the traveler ror 
further questioning, and/or arrest the traveler. The final resolution is documented in the SPOT 
Referral Report. 

Note that although SPOT observations may be conducted throughout the aimort the foc11s orhis 
Validation Study is to examine the use of the SPOT Referral Reportl(b)(3):49 u.s.c. § 114(r) 
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only .. At the. checkpoint, SPOT observations and the corresponding SPOT Referral Report to 
document decisions are used from the tLme a traveler enters the chcckpoLnt line and proceeds 
through the magnetometer, l>icks up any belongings or bags, and is subjected to any additional 
screening, as required. The use of the SPOT Referral Report by the BOO ends for this traveler 
when he or she has completed screening and is permitted to leave the sterile area. Recently, the 
SPOT Program expanded its observation area to include locations beyond the checkpoint area. 
At the time this study was designed and first implemented, the SPOT Referral Report was used 
at the checkpoint only. Thus, the focus of this analysis was confined to this port ion of the SPOT 
screening process. 

SPOT Referral Report 

The SPOT Referral Report, which is the instrument under investigation in this Validation Study, 
is the paper-and-pencil check I ist used by BOOs to record key data and observations when 
conducting SPOT operations in the airport. As shown in Appendix A, the SPOT Referral Report 
consists of three parts: Part I- Behavioral Observation, Part II- SPOT Resolution, and Part 
111- Data Collection. 2 These three parts arc further divided into a total of nine sections. The 
following list contains a brief descJiption of the information collected within each of the nine 
SPOT Referral Report sections. 

• Part i- Belwvioral Observation 
o Section I: Environmental Baseline. This is an open text field for providing a brief 

narrative of the environmental baseline at the time of the referral. Environmental 
baseline refers to the typical behaviors and appearances that would reasonably be. 
cxoected at the time and olacc SPOT is being conductcd.l(b)(3):49 u.s.c. § 114 I 
(b)(3):49 U.S.C. § 114(r) 

o Section 2: Observation and Behavior Analysis. This section contains the checklist 
of behavioral and appearance factors used for documenting results of a BOO's 
visual assessment of individuals, their accessible personal property, and their 
interaction with others. The visual assessment focuses on identifying factors 
associated with stress, fear, and deception and assigns points to individuals whose 
behavior or appearance related to these factors deviates from the. cstabl ished 
baseline. 

2 As of March 1, 2009, as part of the change in SPOT's SOP, the SPOT Score Sheet was revised and rcllllmed, the 
SJ>OT Referral Report. Along with the name change, the sections were reordered to accommodate the inclusion of 
additional sections. Throughout this report, we usc terminology associated with this new SOP. 
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• Part /I-SPOT Resolution 
o Section 3: Unusual Items. This section is a checklist of items that the individual 

r )(3) 49 U.S.C. § 114(<) 

o Section 4: Signs of Deception. This section contains the checklist '~*-~~.~.~.~..-..., 
dece tion the BOO looks for durin 

o Section 5: Automat;c LEO Notification. This section is a checklist of reasons for 
an automatic LEO notification, such as discove of firearms dan erous 
wea ons. hazardous materials, or explosives; (b)(3):49 u.s.c. § 114(r) 

(b)(3):49 u.s .c . § 114(r ) and discovery of suspected unlawful drugs. 

• Part Ill- Data Collection 
o Section 6: Passenger Data. This is the location for documenting the passenger's 

air can·ier, tlight number, origination airport, next destination airport, and final 
destination airport. Note that no personally identifiable information (PI I) is 
included in this section or any section of the SPOT !Referral Repo11. 

o Section. 7: Prohibited Items. This is the location for documenti11g prohibited 
items uncovered during the SPOT Referral Screening as. well as where these were 
found (i.e., x-ray, bag search, surrendered before checkpoint). 

o Section 8: Resolution Statement. In th is section, the BOO enters a statement that 
documents the nature of the resolution (e.g., resolved by TSA during screening, 
denied boarding by carrier, questioned and arrested by LEO). This section also 
includes a text box for providing notes on the resolution of identified behaviors. 

o Section 9: LEO Resolution. This is the location to documenting the primary 
LEO's affiliation (e.g., Federal Bureau of lovestigation [FBI], Drug Enforcement 
Administration [DEA], local law enforcement) and, if appropriate, the reason for 
an arrest. TI1is section also includes a text box for providing notes on LEO 
resolution. 

B-6 
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Operational SPOT Referrals Database 

TSA provided the research team with yearly databases of SPOT records from all operational 
locations. Data have been made avai lable since 2006 (when the ~rogram was being piloted); 
thus, the analysis for the current stttdy reflects five years of data. The number of yearly cases 
varied as a function of program expansion as well as vary ing air travel pattcrns,4 ranging from 
25,000 to 99,000. records. The research team estimated that a total of 300,000. SPOT cases would 
be avai !able in this period. The actual total number of cases from January I, 2006, through 
October 31, 2010, was 247,630 referrals from 175 airports, which represents data available for 
this final report. 

Database Elements 

All records in the SPOT database arc positive cases; that is, they represent all travelers stopped 
during SPOT Program observations. Information collected in these records includes indicators, 
outcomes, and non-personally identifying traveler and case information (e.g. , checkpoint 
location, time/date, travel itinerary, BOOs involved). The fie lds contained in the database reflect 
four general categories of information: 

• Background 
• SPOT Referral Information 
• Flight Infom1ation 
• Database/Incident Documentation 

Table B-1 lists the database fie lds along with a brief definition of each field. 

1 Data from 2006 represent Lhc pilot testing of the program using a limited number of BDOs and locations. 
4 For example, the FAA estimated a 7.8% decrease in uir travel from 2008 to 2009 und then 2% ycnrly increases in 
air travel beginning in 2010. Federal Aviation Administration. (2008) .. /o"AA aerospaceforeccwfi.fcal years 2008-
2025. Wttshington, DC: Author. 
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Table B-1 : Database Fields and Definitions 

Variable Definition 
Background 

SPOT 10 A unique Identification number assigned to each case 
SPOT date and time Date and time of SPOT referral 
Airport code 3-letter designator to indicate airport at which SPOT Is being conducted 
Location Airport area in which SPOT Is being conducted (e.g., checkpoint, terminal) 
Team members' names First and last names of BOOs Involved In referral 
BOO responsible for initial BOO role (e.g., checkpoint, playbook, gate screening) at time of init ial SPOT 
referral referral 

SPOT Referral Information 
Environmental baseline (b)(3):49 U.S.C. § 114(r) 

Behaviors observed Documentation of behavlor(s) observed for a traveler (from Section 2 of the 
SPOT Referral Report) 

Reason for referral Brief description of the reason(s) the traveler was referred for SPOT screeninl! 
(b)(3):49 U.S.C. § 114(r) I 

Referral notes Detailed notes to document the circumstances surrounding the traveler referral 
Unusual items (b)(3):49 U.S.C. § 114(r) 

Signs of deception l)ocumentatiOn ot s1gns ot aecept1on ooservecs aunng casual conversation (trom 
Section 4 of the SPOT Referral Report) 

Signs of deception notes Detailed notes to document the signs of deception observed during the casual 
conversation 

Subtotal and total points (b)(3):49 U.S.C. § 114(r) 

Automatic. LEO notification Documentation of traveler situation that met the. threshold. for automatic law 
enforcement officer (LEO) notification l(b)(3)49 U.S.C. § 114(r) I 
l(b)(3):49 U.S.C. § 114(r) Iii 

Automatic LEO notification Detailed notes to document the circumstances associated with the automatic 
notes LEO notification 
Prohibited items-including Description of prohibited items observed with traveler (e.g., knives; liquids, gels, 
what they are aerosols) 
Prohibited items- how they Reason for discovery of prohibited item(s) (e.g., bag search, X-ray, surrender by 
were discovered passenger prior to checkpoint) 
Prohibited Items-where they Where the prohibited item was discovered (e.g., bag search, before checkpoint) 

114(r) 
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Variable Definition 
were discovered 

Prohibited Item notes Detailed notes to document the circumstances associated with the Identification 
of the prohibited item(s) 

Resolution Culminating decision or action related to the referral l (b}(3}:49 U.S.C. § 114 r 
l(b)(3}:49 U.S.C. § 114(r} I 

Resolution notes Detailed notes to document the circumstances associated with the referral 

resolution 

Primary LEO Type of LEO involved in referral (e.g., local LEO, ATF, FBI) 

Reason for arrest Descrl ption of reason(s) behind LEO decision to arrest traveler involved in 

referral process (e.g., outstanding warrants, Illegal allen, fraudulent documents) 

Illegal alien indicator Yes/No designator to indicate whether or not the traveler is an illegal alien 

(traveler) 

Self-deporting Indicator Yes/No designator to Indicate whether or not the traveler Is self-deporting 

(traveler) 

Screening manager notified Name of screening manager notified if applicable. 

LIEO notification notes Detailed notes to document the circumstances associated with the LEO 

referral/outcome of the referral. 

Flight Information 
Air carrier The airline on which the referred Individual intends to travel 

Flight number The flight number designated for the flight on which the referred individual 

Intends to travel 

Origination airport code 3-letter designator to Indicate airport where referred Individual began his/her 

travel 

Next destination airport code 3-letter designator to indicate the next airport where referred individual intends 

to travel 

Final destination airport code 3-letter designator to indicate the airport where referred individual intends to 

complete his/her travel 

Database/Incident 
Documentation 
Created by Name of Individual who Initially populated the database 

Created date and time Date and time individual initially populated the database 

Updated by Name of individual who updated information already contained in the database 

Updated day and time Date and t ime of any updates to Information already contained in the database 

The database used does not include any personal identifiable information regarding travelers. 

Changes to Operational Database 

Note that beginning I March 2009, a new standard operating procedure (SOP) went into effect. 
This resulted in slight changes in indicators, scoring, and some aspects of the SPOT Referral 
Report. These changes arc accounted for in the dataset, where necessary. The difference in the 
SOP did not change the instrument or items substantially; thus, we did not expect it to have a 
significant impact on the primary results of this study. Moreover, annual database analyses 
(reported elsewhere) show little change in patterns of referrals or case infonnation from before 
versus after the SOP changes. In addition, the database system changed in March 20 I 0. With 
the new system, certain fields allowed multiple response categories, which were not allowed in 
the previous data entry system. 
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Data Preparation 

TSA provided AIR with data in either Excel or Access database format. Upon receipt, we 
transferred the data to SPSS for data preparation and analysis. Data preparation activities 
involved receding data, collapsing and creating composite variables, and conducting data checks 
to ensure quality and accuracy. 

Recoding Variables 

The data provided by TSA came as string variables (i.e., alphanumeric characters that do not 
lend themselves to mathematical computation without prior transformation). Part of the data 
preparation activities involved creating SPSS syntax to transform string to numeric for variables 
of interest. To illustrate, the variable "illegal alien," in which a passenger is assigned a value of 
"yes" if an illegal alien and "no" if not an illegal alien, was recoded as I and 0, respectively. The 
numeric codes (1 /0) were then labeled accordingly. The transformation to numeric codes 
allowed subsequent data transformation and analysis activities. 

Collapsing Variables 

A number of variables lent tbemselves to within-variable. consolidation. For example, the field 
labeled "Resolution" describes how a SPOT refcrTal is resolved for a particular case. Across 
cases, the resolution descriptions were readily collapsible into categories (e.g., LEO involved, 
Denied board ing by carrier, TSA involved). When relevant, we collapsed string variables into 
categories afler receding them as numeric variables. 

C•·cating .Predictor and Outcome Variables 

Certain predictor and outcome variables of interest for the Operational SPOT study were derived 
from the data provided by TSA. When applicable, we created predictor (e.g., total score based 
on behaviors and unusual items) and outcome (e.g., prohibited items, arTested) variables for use 
in analysis. For example, TSA provided behavior indicator information in string variables: 
?eh.avior I, b~havior2, behavior], tl~ ro.gh bel

1
1avior8. Y"c used t~is info.nnatio.n to create? yes/no 

md1cator vanables for every behav1or (b)(3): by recodmg the strmg vanables mto numenc 
versions (b l- b8), where behaviors were assigned identical values across all eight variables. 
Then, using programming loops, we were able to identi fy each specific instance of a particular 
behavior recorded in variables b l- b8 and assign the dichotomous variable BEl-l_ X a value of I , 
indicating the presence of this indicator. If a particular indicator was not observed during the 
referral, the corresponding BEH_X variable was coded 0, indicatin that the indicator was not 
observed. As way of illustration, the indicator' (b)(3):49 u.s.c. § 114(r) 'became 
indicator variable BEH_ I. First, we assigned every case of' (b)(3):49 u.s.c. § 114(r) ' in 
variables behavior I through behaviorS a value of I in our numeric · · · ' 
~e used the looping function to identify every case of 1, or' (b)(3):49 u.s.c. § 114(r) 
~in variables b I through b8, and assigned it a value of I in the variable BEH I . This 
would indicate that in that specific referral, the passengcrfl(b)(3):49 u.s.c. § 114(r) B. If the 
loop did not find the value I (in this exam le in a referral case, BEH_ I would be coded 0, 
indicating that the passenger (b)(3):49 u.s.c. § 114(r) 
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Data Checks 

Throughout the data preparation phase, we conducted a variety of data checks to ensure the 
accuracy of the data provided by TSA in addition to the new variables created for usc in analysis. 
One data check involved running and comparing frequencies on both the original and recodcd 
variable. Another involved examining the data on individual cases (i.e., case summaries). both 
before and after recoding, to ensure that the item rccodcd properly. We conducted checks of all 
data used for analysis (e.g., airport code checks, date checks, behavior checks, unusual item 
checks, point total checks). Other such consistency checks included airpor1 (e.g., BDO name 
with airport should match the airport location listed in the airport field), resolution (e.g., the. 
number of an·csts listed under resolution should match the number of entries in the reason for 
arrest fie ld), reason for referral, and automatic LEO notification. 

Further, we checked for consistency across variables provided by TSA. For example, TSA 
provided a date and time variable. If this date was outside the range of the cases provided (e.g., 
the dataset spanned cases from March to July 20 I 0 but the date and time variable was December 
31, 2009), we noted it and contacted TSA for further explanation. 
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APPENDIXC: 

BASE RATE STUDY METHODOLOGY 
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Introduction 

Appendix C provides infonnation about the Base Rate Study methodology and data preparation 
ac tivities. First, we describe the study methodology, including information about the sampling, 
participants and the method used to determine sample size requirements and the specific data 
collection procedures. Next, we describe the database developed by the Transportation Security 
Adminjstration {TSA) to contain the Base Rate Study records, as well as summary data collected 
by the data collection teams. Finally, we present an overview of the data preparation procedures 
conducted by AIR to prepare data for analysis. 

Method 

This section details key clements of the method employed for the Base Rate Study. It includes 
i11fotmation on study participants, sample size requirements, and data collection procedures. 

Sampling Plan 

There were two goals for the SPOT Base Rate Stud{ One was to estimate the base rate of each 
of the SPOT outcomes among all persons traveling . through. the 166 US airports where SPOT is 
in operation; the other was to compare the efficacy of SPOT screening with that of a random 
screening approach to detecting these outcomes. Both these objectives involved collecting 
occurrence data from a samt>le of travelers and combining these collected data to form estimates 
of population parameters. In the fi rst case, the estimates would be of the occurrence rates within 
the total population of travelers through airports where SPOT is in operation/ while in the 
second, the estimates would be constructed to match the segments of travelers covered by the 
SPOT program. In the current study, outcome data were equally weighted in any esti mate 
produced, whether constructing base rates or SPOT comparisons. In this section we discuss this 
estimation approach in light of the way the sample units were actually selected for the study. 
For the sake of simplicity, we write in terms of the base rate estjmates. However, most of the 
considerations would be simi lar for the SPOT Comparison estimates as well, except that in the 
latter case, the estimates would be constructed to. represent only the airport checkpoints and time 
periods where and when SPOT is routinely in effect. 

Ideal Sampling Strategy 

For the SPOT base rate estimation goal, an ideal sampl ing strategy in the sense of mini mum 
sampling variance and bias, without regard to implementation cost or. operational constraints, 
would be as follows. From the population of all N travelers passing through any of the 166 
airports where SPOT is in place, at any time during the target months of the study, randomly 

6 A person who take~ more than one tlight during this period is counted as a separate fl ight truvclcr for each one-way 
trip. 
7 TSA has reported that the set of airports where the SPOT Program is in effect covers 96% of tl1c total U.S. 
traveling population. Unpublished dota (TSA, 20t0). 
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Possession of ProhibiTed/Illegal Items, and/or Possession of FraudulenT DocumenTs. Then the 
base count estimate for an outcome would be: 

h 1/ d {
1, if the traveler is of interest with respect to the outcome 

w ere Wk = Pk an xk= 0 th . , o erw1se 

The base. rate estimate for the outcome is fJR = riCIN .. It: N itself is an estimate, then fJR = 
BC I fl. (This second estimate would have higher sampling variance, accounting for the variance 
of N). 

Actual Strategy 

This ideal selection strategy, described above, was approximated by implementing a number of 
steps guided by practical considerations for airport operations. These. steps included selecting 
clusters of travelers by choosing a sample of airpotts, and by designating time periods and 
locat ions with in the airports for data collection. AIR organized the airports into strata from a 
sampling frame of 143 of the 166 current SPOT airports in Apri l 2009 (i.e., at the time when the 
sampling frame was constructed); this excluded the 23 airports considered as "non-hub primary." . 
The 143 airports were grouped into three explicit strata based on airports' total annual 
enplanements, according to FAA definitions. Airports were implicitly stratified within these 
three strata based on throughput and arrest rates. AlR made recommendations about strata 
allocations (i.e., the proportion of airports that should be selected from each). TSA,. with input 
from local airport facility management selected a sample of airports accordingly. Using the 
number of airports in the sample and in the frame from each strata, and assuming each airport in 
a strata had the same chance of being in the sample as any other, the chance of selection for each 
airport would be the ratio of the two. 

Once the airports were selected for inclusion in the study, their managers specified checkpoints 
as collection sites, as well as time periods during airport operating hours for the collections. 
These. managers were. guided by AJR to conduct data collections at times and in locations 
representative of (i.e., typical for) Operational SPOT. If random selections were spread across 
all possible checkpoints and time periods proportional to the throughput for those sites and times, 
then all passengers selected at this stage fur an airport would represent the same number uf that 
airport ' s. travelers, and it would be reasonable to assign their data equal weight in the estimates 
for this stage of sampling. Based on our examination of the Base Rate Study data in comparison 
to the Operational SPOT data, it appears that data collection times and locations in the two 
datasets are approximately the same. That is, there were no systematic differences in times or 
locations where. the Base Rate Study data collections occurred as compared to typical 
Operational SPOT observations. If the results of this limited review3 were to hold up through an 

3 This analysis of sampling was limited. by data availability as noted throughout this section. 
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in-depth analysis with the complete set o( population data, it would fwther support equally­
weighting the outcomes for this stage of sampling. 

Data analysis did assume equal sampling weights for each case in the datasets. Because the 
chances of selections for these sample units at each stage (i.e., airports within strata;. locations; 
and time slots) could not be known precisely given the data avai lable for the Base Rate Study, 
exact computation of sampling weights was not possible. While TSA could work to get the 
required data in order for the research team to compute and apply sampling weights, there were 
several difficulties in doing so thal made this analysis beyond the scope of this study. Moreover, 
considering that the airports were essentially selected proport ional to their throughput, and as just 
described, using the avai lable data, the proportion of collections within airports seem to match 
the actua l throughput across checkpoints and time periods, equal weighting is a reasonable 
approach to estimation. 9 

Resulting Airports Selected for Base Rate Study 

Figure C- 1 lists the 43 airports included in the Base Rate Study from I 0 September 2009 through 
31 October 20 I 0. 10 In September 2009, 24 airports started data collection; I airport began data 
collectiOil on I March 20 I 0; and 18 airports were added on 16 July 20 I 0. 

Figure C-1: Selected Airports 

Airport Hub Size - -
Start Date: 10 Sef)tember 2009 

Atlantic City International Airport (ACY) Small -- -
Baltimore-Washington International Thurgood Marshall Airport (BWI) Large - -
Bob Hope Airport (BUR) Medium - -
Cincinnati/Northern Kentucky International Airport (CVG) - Large 

~· 

Denver International Airport (DEN) Large 

Des Moines International Airport (DSM) Small 
- - -
Detroit Metropolitan Wayne County Airport (DTW) Large - -- -
Honolulu International Airport (HNL) Large 

- -- -
Kona International Airport (KOA) Small 

Lambert-St. Louis International Airport (STL) Medium 

Los Angeles International Airport (LAX) - Large -
Memphis International Airport (MEM) Medium - -
Newark Liberty International Airport (EWR) Large 

Oakland International Airport (OAK) Medium - -
Orlando International Airport (MCO) Large -

9 Moreover. il is A IR's assessment as well as the assessment of the external review panel that if sampling weights 
were applied to the data, the primary findings of this study would remain unchanged. 
111 A pilot study was. conducted from September through November 2009 using these airports. The primary study 
was conducted from 0 I December 2009 through 31 October 201 0 .. 
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-
Alr~rt Hub Size 

Philadelphia International Airport (PHL) Large 

Phoenix Sky Harbor International Airport (PHX) Large. 

Pittsburgh International Airport (PIT) Medium 

Portland International Airport (POX) Medium - -
San Diego International Airport (SAN) Large -- --
Tampa International Airport (TPA) Large 

Tucson International Airport (TUS) Medium - -
William P. Hobby Airport (HOU) Medium 

Start Date: 1 March 2010 
- -

Logan International Airport (BOS) Large 
- -

Start Date: 16 July 2010 - -
Austin-Bergstrom International Airport (AUS) Medium 

~ ~ 

Buffalo. Niagara. International Airport (BUF) Medium 

Charlotte/Douglas International Airport (CLT) Large 

Chicago Midway International Airport (MOW) Large -- --
Fort Lauderdale-Hollywood International Airport (FLL) Large - -
Indianapolis International Airport (IN D) Medium 

John F Kennedy International Airport (JFK) Large 

Kahului Airport (OGG) Medium - -
La Guardia Airport (LGA) Large - -
Louisville International Airport (SDF) Medium - - -
McCarran International Airport (LAS) Large -- -
Miami International Airport (MIA) Large 

M inneapolis-Saint Paul International Airport (MSP) Large 

P·ort Columbus. International. Airport. (CMH) Medium 

Ronald Reagan Washington National Airport( DCA) Large 

Salt Lake City International Airport (SLC) Large - -
Southwest Florida International Airport (RSW) Medium - -
Ted Stevens Anchorage International Airport (AN C) Medium 

~ -

Sample Size Requirements 

The research team considered sample size requirements at the level of randomly selected 
travelers to ensure that the study would provide sufficient data to make inferences about aviation 
risk in the traveling population. Jnitial sample size estimation was based on two criteria: ( I) with 
a 95% level of confidence, the study should be able to estimate the incidence of high-risk 
travelers in the traveling populatio·n within a reasonable distance from the actual population 
parameter; and (2) there should be a 90% chance that the number of positi ve outcomes (cases 
that involved a Law Enforcement Official [LEO]) would be at least 20 to ensure that results arc 
not spmious and to provide stable estimates for further analyses. 

To satisfy the fi rst criterion, we used certain assumptions about the traveling population based on 
in fom1ation from existing SPOT Program data. We assumed that each traveler either was of 
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interest or was not; no intermediary "level" of interest was considered. Further, we assumed that 
independent of each other, the travelers had a fLxcd probability, p, of beu1g of interest. Under 
these assumptions, the total number of persons of interest has a binomial distribution with 
parameter p. The number of persons of interest in a sample selected from this population would 
also have a binomial distribution. 11 

Constructing a confidence interval for a binomial parameter is a basic and important matter in 
statistical practi.ce. A very common approach, known as deriving the Wald confidence interval 
for p, is to use a normal distribution to approximate the binomial. This approximation has 
generally been considered appropriate if the sample size is large enough, say, choosing n so that 
np( l - p) > 9 (were p known). 12 It remained to consider a reasonable, yet conservative, value for 
p to usc in this formula. Lower values ofp require higher sample sizes to satisfy the normal 
approximation requirements. so a conservative conjecture would be a low value. From existing 
SPOT data, we know thatiD>f thc cases in which travelers are stopped by the program lead to 
LEO referrals. Presuming that the SPOT program is better than no scrccnin or random 
screening, and seeking this conservative value ofp, we supposed that only (b) fthe cases in 
which trave lers were not stopped have led to LEO referra ls. Weigh 

3 
·
49 

e incidence 
rates ~of those stopped and (b) f those not stopped) by the perceniage of r e population 
they refer toHb)(3):

1

1Ltopped a1 (b)(3):49 )t stopped) gave us an estimate of (b) for p for the 
entire population. Using tl11s va uc 1n np( I - p) > 9 Jed to a minimum sample size of 45,032. 

To satisfy the second of the two criteria (a 90% chance of getting at least 20 LEO-involved 
cases), we considered various sample sizes, aiming to keep the chance of getting fewer than 20 
positives less than I 0%. Computing this chance can be performed exactly for a binomial 
distribution, and using the conjectured p = 0.0002, we estimated that the required sample size 
was 130,065 travelers. Clearly, this second criterion was the more demanding one, and 
satisfying it would also satisfy the first. Although this second criterion led to a much greater 
sample size, as stated above, we felt that it was necessary to support the goals of the study and to 
lead to stable estimates of the low base rate outcome of interest. 

An initial I 0-week pi lot study was conducted from September through D · · · 
the rate. of LEO referrals for. a random selection of travelers was between (b)(3):49 u.s.c. § 114(r) 

higher rate than the initial parameter estimate o4\~1 .= I Considering the ower en o t c 
incident rate (0.05%) and using the second criterion for sample size, the adjusted sample size 
requirement was reduced to 52,000 cases. This is expected to be more than ample to make 
reasonable inferences about high-risk travelers. 14 

11 Technically, this is tn1e if sampling is done with replacement. but given the large population and a large enough 
sample size, it is very nearly tme even when sampling is done without replacement, as in the cun-cnt study. 
12 Brownlee. K. A. ( 1965). Statistical theory and methodology i11 scie11ce a11d e11gi11eeri11g. New York: John Wiley & 
so,ns. 
13 Assumptions are based on Operational SPOT analyses (AIR, 2008. 2009) and SPOT Program manager reports 
(personal communication with TSA, 12/0 1/2008). 
14 

We noto that because I he proportion of high-risk travelers is so low, I he dislribution of the sample estimate should 
really be estimated by a Poisson distribution. Using such an approximation and Lhe currently recommended sample 
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Procedure 

Data Collection 

Data collection teams comprised two SPOT Behavior Detection Officers (BOOs) and one Data 
Collection Coordinator (DCC). At each data collection location (i.e., checkpoints within 
airports), a specific and predetennined marker was designated as the point where random 
selection occurred. This selection marker was positioned as close to. the entrance of the 
checkpoint queue as possible so that the selectee was observed dudng the entire period that they 
were in the queue. When the data collection team was ready to select a traveler, the next traveler 
to cross this marker was randomly selected for the study. If multiple travelers crossed the 
marker simultaneously, then the team was directed to select the traveler on the left. Each 
randomly selected traveler was observed and scored for each SPOT indicator. Regardless of 
whether the traveler's score exceeded the threshold, every randomly selected traveler was next 
directed to the SPOT Referral Screening so that outcomes could be obtained. Once the refetTal 
was completed, the BOO team fi lled out the SPOT Referral Report paperwork and retumcd to 
their in itial positions at the checkpoint queue. As soon as the team was in position, the next 
traveler to cross the designated marker was randomly selected. 

The random selection method was designed to be. as simple as possible in order to assure 
standardization across data collection teams and locations, avoid bias in selection of travelers, 
and assure that selections were indeed random. While there may be other methods for random 
selection (e.g., using a random number generator in the process), the goal here was to minimize 
complications that could lead. to variations across sites. The rule of selecting the individual on 
the left when multiple travelers crossed the marker simultaneously served to further minimize 
bias in selection (i.e., to not allow BOOs to decide which person to choose). This sampling 
method also allowed for vari ations in time for completion of a case. That is, the length of 
observation was. dictated by the length and speed of the checkpoint queue. 15 Thus, data 
collection teams were not pressured by a time sampling method (i.e., selection every X minutes) 
that would have lead to sampling error when observations exceeded the designated sampling 
period. 

Figure C-2 provides a flow charl o f the data collection process. The data collection procedures 
were designed to mirror standard operational procedures for SPOT observation, screening, and 
completion of the SPOT Referral Report in order to allow for direct comparisons between SPOT 
and random screening in the study analyses. 

size of 52.000, if the estimated proportion is about 0.05%, the width of the 95% confidence interval for the estimate 
wi II be about 0.04 percentage points. 
1~ This is no diiTerentthan Operational SPOT, where the length of time the BOO has to observe a traveler in line is 
dictated by the length and speed of the checkpoint qucuo. 
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Figure C-2: Base Rate Study Data Collection Process 
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Below we provide a detailed description of each step in the data collection process. An asterisk 
(*) denotes data collection procedures that deviate from the SPOT Standard Operating 
Procedures (SOP). 

I. DCC and BDOs meet at designated area: On the day of data collection, and prior to the 
start of data collection, the BDOs and DCC met at a designated area and confirmed that they 
had the necessary materials for data collection. These included all materials required of 
BDOs (as specified in the SPOT SOP), in addition to data collection paperwork: 

Required by SPOT SOP: 

• A TSA-issued cell phone or working radio 

• A working black light and magnification Ioupe, if available 

• A writing instrument and a notebook 

• A set of SPOT Assist Cards t6 

• A partner, unless directed otherwise by the SPOT Transportation Security Manager 
(STSM) or SPOT Coordinator 

Data collection materials:* 

• Paper copies of SPOT Checklist (to be completed by BDOs following each 
observation) 

• Data Collection Sununary Form (to be completed by the DCC) 

• Pens 

2. DCC and BDOs review SPOT Base Rate Study data collection plan:* The BDOs and the 
DCC reviewed the SPOT Base Rate Study Data Collection Plant? and ensured that everyone 
understood the specifics of the data collection for the day. This included discussion of: 

• positioning of the DCC and the BDOs, 

• communication strategies to be used between the DCC and BDOs, 

• start time of the data collection, and 

• selection position. 

16 While data collection was under way, the SOP was modified to eliminate the usc of SPOT Assist Cards. lt is 
therefore nol required as part of materials required for the study. 
17 The Data Collection Plan provided step-by-step instructions on how to conduct the. data collection. 
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3. DCC and BOOs notify Supervisory Transportation Security Officer (STSO) of presence 
in the screening area: The BOOs and the DCC identHied themselves to the Travel and 
Document Checker (TDC) and the Screening Checkpoint STSO and discussed any 
operational concerns prior to beginning data collection (as specified in the SPOT SOP). 

4. DCC completes top of Data Collection Summary Form: * The DCC li lled in the top 
section of the Data Collection Summary Form, indicating the current data collection day, 
time, location, and personnel. 

During data collection, the BOOs used the standard SPOT Program process, outlined in 
Figure C-3, with an adaptation related to the random selection of travelers for the Base Rate 
Study and the completion of study paperwork. 

Figure C-3: Standard SPOT Process 

A. Establish ar\ environrnemal baseline. 

B. Visually assess individuals for SPOT Behavior Cues and Appearance Factors. 

C. Conduct casual conversation. 

D. Conduct SPOT Behavior Detection and Analysis. 

E. Notify a LEO and others, as required. 

F. Conduct SPOT Secondary Screening. 

0. Complete the SPOT screening process by resolving SPOT behaviors, or 
requesting LEO assistance. 

H. Complete all appropriate paperwork. 

5. Establish environmental baseline: The data collection team established lhe environmental 
baseline by determining the typical behaviors and appearance that would reasonably be 
expected at the time and place SPOT was being conducted. 

6. Assume positions for data collection: The DCC and the BOOs assumed their positions. 
(b)(3) 49 U.S.C. § 114(r) 
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7. DCC selects the first passeng.er:* Prior to the start of data collection, the BOOs and the 
DCC discussed the start time of the data collection (see Step I, item 2c). For example, if 
their shift sta1ted at 7 a.m., the team would have decided ahead of time to start the data 
collection promptly at 7: 15 a.m. At the designated start time, the DCC selected the first 
passenger who passed the selection position/marker. This position was identified in a way 
that was unobtrusive to the checkpoint (e.g., a tape mark on the floor, the entrance to the 
queue, the position of the second stanchion in the queue). In addition, the selection marker 
was placed as close to the. entrance of the checkpoint queue as possible so that the selectee 
was observed during the entire period that they are in the queue. The DCC communicated 
the selected passenger to the BDOs, using the agreed-on communication strategy. 

8. Assess behavior cues and appearance factors: BOO I continued to observe the queue, with 
particular attention to completing the SPOT Referral Report on the selected passenger. He or 
she observed this selected passenger, and any traveling companions, in the same way he or 
she would if this person had been selected by SPOT. The goal of this observation was to 
complete Section 2 of the SPOT Referral Report while the passenger was in line. 

9. Notify TDC of selection of passenger for SPOT: As the passenger approached the TDC, 
BOO 2 discreetly notified the TDC that the passenger had been selected for screening, as 
specified in the SPOT SOP .. When the. passenger was at the. TDC, the TDC referred the 
individual (and any traveling companions) to SPOT Secondary Screening (also referred to as 
SPOT Referral Screening), as specified in the SPOT SOP. 

I 0. Conduct SPOT Referral Screening: BDO Land BDO 2 conducted a SPOT Secondary 
Screening using the established SPOT procedures. 

II.. Complete paperwork:* Once a resolution was reached, the BOOs completed a paper copy 
of the SPOT Referral Report. On the. checklist, the BOOs. indicated which behaviors were 
observed while the passenger was in line/interacting with the TDC and which behaviors were 
observed during the SPOT Referral Screening. Once the paperwork was complete and 
placed in a secure location, they returned to their pos itions and communicated their return to 
the DCC. 

12. Select next traveler:"' As soon as the BOOs returned to their positions, the DCC selected the 
next passenger who passed the selection position/marker. Data collection continued in this 
manner until the predetermined stop time. 
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Base Rate Study Procedural Differences from SPOT SOP 

As noted above, there were some small di fferences between the Base Rate Study data collection 
and the SPOT SOP that were necessary for the study protocol to be standardized across 
locations. These are summarized here: 

I. In addition to the typical system of two BDOs observing the line, a thi rd BDO served as 
the DCC. The DCC randomly selected travelers, tracked the daily data collection, and 
reported any incidents that required suspend ing the data collection. 

2. At the start of each data collection period, the BOO team designated a selection position 
or marker. This naturally varied by location because. checkpoints have varied layouts. 
Regardless, the trave ler selected as the first study participant was the fi rst one to cross the 
designated marker when data collection slatted. Each subsequently selected traveler was 
the next to cross the marker once the BOO team had completed the data collection for the 
previous randomly selected traveler and had repositioned at the checkpoint. 

3. The selected traveler was observed in line and then selected for SPOT Referral 
Screening, regardless of the SPOT observation score. Then, the screening fo llowed the 
usual procedure to obtain a SPOT score and case outcomes. 

4. The BDOs completed the paper-based SPOT Referral Report as soon as the SPOT 
Referral Screening was complete . . This timing min imized errors. in data collection. The. 
BOOs noted on the Referral Report (and subsequently in the database) where the various 
indicators were observed. There were four possible locations for observation: Travel 
Document Checker (TDC) Queue, Divest Area, Walkthrough Metal Detector (WTMD) to 
Referral Screening Area, and Referral Screening. 

5. If, during the data co llection period, the BOO team observed another traveler exhibi ting 
behaviors that warranted further observation, the BOOs stopped data collection to address 
the potential security issue. The DCC noted this break from protocol on the Data 
Collection Summary Form. Figure C-4 provides examples of unusual scenarios that 
could arise and could affect the data collection, procedures that were developed to 
address these potential issues, and information on where these data were entered into the 
databases. 
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Issue Mltlaatlon Plan Data Entry 

Fits Data Collection Protocol 
Result of observation: Passenger Proceed as required by SPOT SOP. Data entered Into the 
Is high risk. Once case Is resolved, complete SPOT Referral Report Performa nee Management 

paperwork. Information System (PMIS) 1 ~. 
Data entered Into Base Rate 
Study Database 

Result of SPOT Referral Proceed as required by SPOT SOP. Data entered into PM IS 
Screening: Passenger is high risk. Once case is resolved, complete SPOT Referral Report Data entered into Base Rate 

paperwork. Study Database 

Selected passenger is traveling Follow data collection procedure, and observe Data entered into Base Rate 
with companions. passenger. Study Database 

Follow SPOT SOP for handling companions. 
Complete data collection paperwork for. the. whole 
party (as in SPOT SOP). 

Deviation 
Observation of passenger in BOO will indicate break in data collection. Data entered into PM IS 
queue (not part of random Passenger Is observed in accordance with SPOT SOP. 
selection) exhibiting anomalous DCC will complete Protocol Deviation Form. 
behavior 

Data Collection Training 

Prior to the start of data collection, AJ R trained BOOs who were designated to serve as DCCs on 
the data col lect ion protocol and thei r role as DCC. Designed as a hal f-day session, the training 
included classroom time during which an AIR team member presented an overview of the Base 
Rate Study. I bis overview included a discussion of the irnportance of tbe study; prior analyses 
of SPOT incident data; why the BOOs were selected for participation; their role in supervising 
the data collection process; and data co llection procedures. 

The overview of data collection procedures specifically included the following elements: 

• 
• 
• 

• Data collection errors or key activi ties that will make up the Base Rate Study outcomes 
(e.g. , fa lsifying data, not following procedures). 

IS Pcrforrnnncc Management Information System (PMl S) is lhc Operational SPOT dalabasc. 
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During the training, the AIR team reinforced the importance of following the random selection 
pr·occdurcs as outlined in the protocol, and although variations in checkpoint layout and 
throughput would require such things as location of the marker to differ, the specific procedures 
for random selection should remain standardized across locations. The AIR team emphasized 
that deviating from the prescribed protocol could increase the likelihood of introducing 
systematic bias into the study and limiting the results. 

The tra ining concluded with a practice data collection session at a checkpoint. During this 
practice session, participating BOOs divided into data collection teams and conducted a number 
of data collection rounds with aclltal travelers. The BOOs took lltms serving in the DCC 
function. AIR team members remained on the floor with the BOOs to observe the practice 
session, provide feedback lo each team, help troubleshoot airport-specific issues or concerns, and 
answer any questions. Following the practice data collection session, the participating BOOs 
and the AIR team debriefed and reviewed key points. 

AlR conducted data monitoring visits to at least half of the ai rports in the study. These 
monitoring visits were conducted to ensure that all data collection procedures for the SPOT Ba e 
Rate Study were being implemented in a standardized manner throughout all participating 
airpor1S. To this end, the AIR team observed the data collection process to assess the integrity of 
data co llection, provided feedback , and answered questions. (See Appendix D for more 
infom1ation on data moni toring visits). 

Data Preparation 

Tbis section provides details of the elements contained in the Base Rate Study database as well 
as AIR's data preparation activities. 

Base Rate Study Database Elements 

TSA provided ALR with a database of Base Rate Study data from all study locations. The 
database included data from I December 2009 through 31 October 20 I 0. 19 All records in the 
Base Rate Study database are cases that represent the tTavelers selected randomly during the data 
collection. Jnformation collected in tl1ese records includes indicators, outcomes, and non­
personally identifying traveler and case informatiou. The total number of cases in the database 
for this time period is 71,589, which represent the data available for this rep01t. Figure C-5 
presents the Base Rate Study database fields with a definition for each field. 

19 An initial 1 0-wcck pilot study was conducted between 10 September 2009 and 30 November 2009. The database 
containing the records for that time period was provided to AJR in December 2009 for initial review and 
reassessment or sample size requirements. 
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Figure C-5: Database Fields and Definitions 

Variable Definition 
Background 
SPOT 10 A unique identification number assigned to each case 

SPOT date and time Date and time of SPOT referral 

Airport code 3-letter designator to Indicate airport at which SPOT is being conducted 

Location Airport area In which SPOT Is being conducted (e.g., checkpoint, terminal) 

Team members' names First and last names of BOOs Involved In referral 

BOO responsible for initial BOO role (e.g., checkpoint, playbook, gate screening) at time of Initial SPOT 
referral referral 
SPOT Referral Information 
Environmental baseline (b)(3):49 U.S.C. § 114(r) 

Behaviors observed Documentation of behavlor(s) observed for a traveler (from Section 2 of the SPOT 
Referral Report) 

Reason for referral Brief description of the reason(s) the traveler was referred for SPOT screening 
l(b)(3):49 U.S.C. § 114(r) I 

Behavior observed at nor1 , of whPrP thP hPh;wlnr l~l w~~ nh~PrvPnl(b)(3):49 I 
(b)(3):49 U.S.C. § 114(r) 

Referral notes uetauea notes to aocument tne circumstances surrouna1ng tne traveler rererra1 

Unusual items (b)(3):49 U.S.C. § 114(r) 

Signs of deception Documentation of signs of deception observed during casual conversation (from 
Section 4 of the SPOT Referral Report) 

Deception observed at Documentat ion of where the silm (s\ of deceotion were observed l(b)(3):49 r 
l(b)(3):49 U.S.C. § 114(r) 

r 
Signs of deception notes Detailed notes to document the signs of deception observed during the casual 

conversation 
Subtotal and total points (b)(3):49 U.S.C. § 114(r) 

Automatic LEO notification Documentation of traveler situation th•• ..,.,, tho f .... , .. .. ..,.,,H "w 
enforcement officer (LEO) notification l(b)(3):49 U.S.C. § 114(r) I 

llbll3' :49 s <; 1141rl 

Automatic LEO notification Detailed notes to document the circumstances associated with the automatic LEO 
notes notification 
Prohibited items-including Description of prohibited items observed with traveler (e.g., knives; liquids, gels, 
what they are aerosols) 
Prohibited items- how they Reason for discovery of prohibited item(s) (e.g., bag search, X-ray, surrender by 
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Variable Definition 
were discovered passenger prior to checkpoint) 

Prohibited Items-where they Where the prohibited Item was discovered (e.g., bag search, before checkpoint) 
were. discovered 

Prohibited Item notes Detailed notes to document the circumstances associated with the Identification 
of the prohibited item(s) 

Resolution Culminating decision or action related to the referraillb\13'c49 s s 1141 
l(b)(3):49 U.S.C. !i 114(r) I 

Resolution notes Detailed notes to document the circumstances associated with the referral 
resolution 

Primary LEO Type of LEO Involved in referral (e.g., local LEO, ATF, FBI) 

Reason for arrest Description of reason(s) behind LEO decision to arrest traveler Involved in referral 
process (e.g., outstanding warrants, illegal alien, f raudulent documents) 

Illegal allen Indicator Yes/No designator to Indicate whether or not the traveler is an Illegal allen 

(traveler) 

Self-deporting indicator Yes/No designator to indicate whether or not the traveler is self-deporting 
(traveler) 

Screening manager notified Name of screening manager notified if applicable 

LEO notification notes Detailed notes to document the circumstances associated with the LEO 
referral/outcome of the referral 

Flight Information. 
Air carrier The airline on which the referred individual intends to travel 

Flight number The flight number. designated for the flight on which the referred individual 
intends to travel 

Origination airport code. 3-letter designator to indicate. airport where referred individual began his/her 
travel 

Next destination airport code 3-letter designator to indicate the next airport where referred individual intends 
to travel 

Final destination airport code 3-letter designator to Indicate the airport where referred individual Intends to 
complete his/her travel 

Database/Incident Documentation 
Created by Name. of individual who initially populated. the. database 

Created date and time Date and t ime individual initially populated the database 

Updated by Name of Individual who updated information already contained In the database 

Updated day and time Date and time of any updates to Information already contained In the database 

In addition to the Base Rate Study records, traveler throughput information was obtained for 
each data collection period and location. A separate database with this information, which is. 
routinely collected at checkpoints, was provided by TSA for use in the analysis. 

Data Preparation 
TSA provided the research team with a database ofBase Rate Study records from all study 
locations for the period I December 2009 through 31 October 20 I 0. TSA provided the data in 
either Excel or Access database format. Upon receipt, we transferred the data to SPSS for data 
preparation and analysis. Data preparation activities involved rccoding data, collapsing and 
creating composite variables, and conducting data checks to ensure quality and accuracy. 
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Recoding Variables 

The data provided by TSA came as string variables (i.e., alphanumeric characters that do not 
lend themselves to mathematical computation without prior transformation). Part of the data 
preparation activities involved creating SPSS syntax to transform string to numeric for variables 
of interest. To illustrate, the variable. "illegal alien," in. which a passenger is assigned a value of 
"yes" if an illegal al ien and "no" if not an illegal alien, was recodcd as I and 0, respectively. The 
numeric codes ( 1/0) were then labeled accordingly. The transformation to numeric codes 
allowed subsequent data transformation and analysis activities. 

Collapsing Variables 

A number of variables lent themselves to within-variable consolidation. For example, the field 
labeled "Resolution" describes how a SPOT referral is resolved for a particular case. Across 
cases, the resolution descriptions were readily co llapsible into categories (e.g., LEO involved, 
Denied boarding by carrier, TSA involved). When relevant,. we collapsed str ing variables into 
categories afler recoding them as numeric variables. 

Creating Predictor and Outcome Variables 

The predictor and outcome variables of interest for the Validation Study were derived from the 
data provided by TSA. When applicable, we created predictor (e.g., total score based on. 
behaviors and uDusual items) and outcome (e.g., LEO Arresr. Possessio//. of Serious 
Prohibiredllllegal ltems) variables for usc in the analysis. For example, TSA provided behavior 
indicator information in string variables: behavior I, bchavior2, behavior3, thro{ gh be, avior8. 
We used thi s information to create yes/no indicator variables for every behavio (b) by 
recod ing the string variables into numeric versions {b l- b8), where behaviors were assigned 
identical values across all eight variables. Then, using programming loops, we were able to 
identify each speci tic instance of a particular behavior recorded in variables b l-b8 and assign the 
dichotomous variable BEll_ X a value of I, ind icating the presence of this indicator. If a 
particular indicator was not observed during the referral, the corresponding BEH_X variable was 

· · · · · ot observed. As way of illustration, the indicator 
C=.:.:Ji%ft~t(j~t.§m~I----,Jindicator variable BEH_ I. First, we assigned every 

.__ __________ _,in variables behavior I through behaviorS a value of I 
in our numefjc yarjables b I through b8 Then I we used the looping function to identify every 
case of I , or.(b)(3).49 u.s.c. § 114(r) . in variables bl through b8, and assigned it a value 
of I in the variable BEll I. This would indicate that in that specific referra l, the passenger 

l(b)(3):49 u.s.c. § 114(r) ltfthe loop did not find the value I in th is exam le in a referral 
case, BEH_ I would be coded 0, indicating that the passenger (b)(3):49 u.s.c. § 114(r) 
l<b)(3): 1 

D~1ta Checks 

Throughout the data preparation phase, we conducted a variety of data checks to ensure the 
accuracy of the data provided by TSA in addit ion to the new variables created for use i11 analysis. 
One data check involved running and comparing frequencies on both the original and recoded 
variable. Another involved examining the. data on individual cases (i.e., case summaries) both 
before and after recoding to ensure that the item recodcd properly. We conducted checks of all 
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data used for analysis (e.g., airport code checks, date checks, behavior checks, unusual item 
checks, point total checks). Further, we checked for consistency across variables provided by 
TSA. For example, TSA provided a date and time variable. If this date was outside the range of 
the cases provided (e.g., the dataset spanned cases from March to July 20 I 0, but the date and 
time variable was December 31, 2009), we noted it and contacted 'fSA for further explanation. 

Other such consistency checks included ai rport (e.g., BDO name with airport should match the 
airport location listed in the airport field), resolution (e.g., the. number of arrests listed under 
resolution should match the number of entrees in the reason for arrest field), reason for referral, 
and automatic LEO notification. 

Data Collection Summary Forms 

The Data Collection Summary Form was completed by the DCC at the start of every data 
collection session. The fields to be completed on the form follow: 

• Date 
• Airport and screening location 
• Team member names 
• Start time for the data collection 
• End time for the data collection 
• Total number of passengers screened 

In addition, the Data Collection Summary Form provided space for the team to note whether any 
incidents occurred during the data collection that required the team to deviate from the data 
collection protocol. The form included prompts to provide information on 

• the particular incident, 
• the time it was identified, and 
• how it was resolved. 

The DCCs were provided with specific instructions on bow to fi ll in these forms accurately and 
completely. A copy of the Data Collection Summary Form is provided below. 
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Figure C-6: Data Collection Summary Form 

'-'tmlth c >ecwFit!' lll~bnttulloa (tl 'sl) 

SPOT Base Rate Study 
Data Collection Summary Form 

Instructions: This form is to be completed by the Data Collection Coordinator (DCC) for each day of data 
collection. Please fill in the information as completely as you can. 

Date: (mm/dd/yyyy) 

Airport Location: I I Screening Location: 1 I 

Data Collection Coordinator (Last, Firtlt): l I 
SPOT Team Member 1 (Lalt, First): I I 
SPOT Team Member 2 (LaSL First): I I 
Start Time for Data Collection:! I End Time ror Data Collection:! I 

Total Number of Pauengera Selected/Screenedi I 

Protocol Deviation: 
Please Indicate any incidents that occurred during data collection that required the loam to deviate from the 
dolo collection protocol. Describe the partlcuklr lncidont(s). the tlmo It was ldont•fied, ond how it was rosotvod. 
Make suro you lndicato limo data collection was rosumod. 

Incident Description: 

Time Incident Noted: 

Resolution. 

Time Data Collection Resumed: 

Incident Description: 

Timo lncldont Notod: 

Rosolutlon: 

Time Data Collection Resumed: 

~rw .. i t h r S l•f u d l) lu fonp•lflo n (SSI) Pktoseconti-lueonbot:kofpo~ifnece"ssory. 
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Data Preparation 

Each airport location was asked to provide Al R with printed copies of the Data Collection 
Summary Forms. as well as the completed SPOT Referral Reports for the Base Rate Study. 
Upon receipt of these forms, the research team reviewed the information for general 
completeness and entered the data into an Excel database. AIR encountered various issues when 
entering the data from the Data Collection Summary Fonns. Common issues and steps taken to 
resolve these are listed in Figure C-6. 

Figure C-6: Common Data Preparation Issues 

Issue Action 
Screening location was changed midway through data Entered the multiple screening locations as written on the· 
collection session but the DCC did not start a new Data Form in the Screening Location field and ent ered "Multiple" in 
Collection Summary Form (per established the Throughput field. 
procedures). 

Data Collection Summary Forms were completed and Removed affected Data Collection Summary Forms with zero 
sent to AIR when data collection did not take place selected passengers from the data set. 
(i.e., DCC started to complete form but zero 
passengers were selected for screening because BOO 
team had to stop data collection). 

End time was missing from Data Collection Summary Entered an approximate end time by using the time of the· last 
Form. Referral Report completed during the data collection session. 

ln. instances. where the Referral Reports could not be located, 
AIR referred to the Base Rate Study database to ascertain this 
approximate end time (also from the last Referral Report of 
the session). In a few instances, records of completed Referral 
Reports for a particular data collection session could not be 
located (in hard copy or as entries in the database). These 
end times were entered as "Missing." 

Screening location was missing from Data Collection Entered screening location. based on location information 
Summary Form. printed on corresponding Referral Reports. In a few instances, 

hard-copy Referral Reports could not be located. These 
screening locations were entered as "Missing." 

Number of passengers selected/screened was missing Entered number of passengers based on the number of 
from Data Collection Summary Form. Referral Reports that correspond to the Data Collection 

Summary Form. The Base Rate Study database was also 
referenced to obtain the number of passengers screened 
during a specific window of time. 

Two separate start and end times were recorded on a Entered first and second sets of start and end times as two 
single Data Collection Summary Form. separate entries (as if two Data Collection Summary Forms 

had. been completed) . . To. determine the number. of 
passengers screened during each of the two sessions (as 
opposed to the total number for both sessions, as indicated 
on the Form), AIR referenced the corresponding Referral 
Reports and/or entries in the Base Rate Study database. 
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Ln instances where information was missing from the Data Collection Summary Form but AlR 
was able to obtain these data elsewhere (e.g., Refen·al Reports, Base Rate Study database), 
handwritten notes were made on the affected fom1 to indicate the source of the supplementa1y 
data. 

Calculating Throughput 

As noted in Volume I , Chapter 6, the calculation of throughput was critical to calculating 
classification accuracy for random selection in the base rate study and for Operational SPOT 
selection methods. Throughput was defined as the total number of persons passing into airport 
checkpoints. This total value represents travelers making their init1al enuy into the aviation 
system, as well as any airport. airline, security, or other personnel who must enter the system .. 
TSA throughput data are collected electronically at each checkpoirnt within each airport in the 
United States and account for entries and departures. That is, when an individual crosses 
through the walk through metal detector (WTMD) and into the steri le part of the checkpoint area, 
that individual count is added to the total throughput. . When an individual crosses through the 
WTMD and out of the sterile area, that individual count is subtracted from the total throughput. 20 

TSA provided AIR with these data, summarized on an hourly basis for each checkpoint location. 
AIR used these data, along with the Base Rate Study collection period start and stop times at 
each collection checkpoint (documented on the Base Rate Study Data Collection Summary 
forms; sec Figure C-6), to estimate total passenger throughput for each of those checkpoints. For 
cases in which a data collection period did not start or end precisely on the hour, the throughput 
for any fractions of an hour at tbe beginning or the end of the. period were imputed from the TSA 
hourly throughput data. For example, if a data collection period ran from 8:35a.m. to 12: 12 p.m. 
at a given location, we multiplied the location 's 8:00a.m. hour throughput number by .42 (the 
fraction of the hour represented by 25 mjnutes, the amount of time elapsed between 8:35a.m. 
and 9:00 a.m.) and the 12:00 p.m. hour throughput total by .20 (the fraction of the hour 
represented by 12 minutes). These counts were then added to the hourly throughput counts for 
the rest of the period from the 9:00a.m. hour through the I I :00 a.m. hour (i.e., from 9:00a.m. to 
II :59 a.m.). Although this calculation is slightly imperfect because it assumes a steady flow of 
travelers through a checkpoint within each hour, it is the most precise. estimate of actual 
throughput that can be reasonably obtained for a study of this nature and given the size of the 
traveling population of approx imately 59,000,000 per month. 21 The total number of travelers 
summed across these data collection periods served as the total throughput for the Base Rate 

20 Note that when travelers arrive at their destination, they leave the system through an exit that is separate from the 
steri le checkpoint area and that docs not i nvolvc a WTM D. Therefore, arrival at a destination docs not result in 
subtTaction from the throughput total. Rather, those exiting through the WTMD arc, for example, travelers who 
have to go through it a second time because of detected metal or security personnel who cross in and out of the 
sterile area throughout the day. 
21 Federal Aviation Administration. (2008). FAA aerospace forecastjisca/ years 2008-2025. Washington, DC: 
Author. 
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Study. Using this method, the total throughput estimate for the Base Rate Study was 5,920,166 
travelers. 
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Introduction 

In 2007, the U.S. Department of Homeland Security's Science and Technology Directorate 
(DJ IS S&T) initiated a research program to examine the validity of the Screening Passengers by 
Observation Techniques (SPOT). Program's SPOT Referral Report in the context of checkpoint 
screening. The research, conducted by the American lnstjtutes for Research (ATR), examined the 
usc of the instrument in its current form in order to answer the primary research question: To 
what ext em does the uu of the existing SPOT R~ferral Report lead to valid inference.\' about the 
traveling population, with a foctts on high-risk travelers, or persons knowingly and intentionally 
t1ying to defeat tlte security process? 

The primary focus of the research that was carried out by AIR was an examination of criterion­
related validity (defined as the extent to which the use of the instrument results in the correct 
selection of high-risk travelers). AIR examined criterion-related largely through data collected 
in the Base Rate Study. To ensure standardization in data collection, AIR along with the 
Transportation Security Administration (TSA) conducted Data Collection Monitoring Site Visits 
(referred to herein as data monitoring visits). This methodological standardization was critical to 
ensuring that the study results would generalize appropriately to the all airports using the SPOT 
Referral Report and would not be contaminated by variability in how the Base Rate Study was 
conducted during the study. 

In this report we describe data monitoring visits conducted from February 20 I 0 through 
September 20 I 0. This includes the methodology employed for the monitoring visits, the results, 
and recommended next steps. 

Methodology 

Data Collection Procedure 

For the Base Rate Study, data were collected on a systematic random sample of travelers, 
selected as they crossed a spcci fie, predetermiucd marker by experienced SPOT Behavior 
Detection Officers (BOOs) who had completed validation study training conducted by AIR 
(described in the. following section). Managers recommended BOOs for participation in the 
study on the basis of their track record as dedicated, responsible, detail-oriented, and 
knowledgeable personnel. Each randomly selected traveler was observed and scored for each of 
the SPOT indicators. Regardless of whether or not a traveler's score exceeded the threshold, all 
randomly. selected travelers were_ next directed to the SPOT_ Referral Screenjng so that outcomes 
could be obtained. To allow direct comparisons to the standards of the SPOT Program, the data 
collection procedures were designed to mirror standard procedures for observation, screening, 
and completion of the Referral Report. A few exceptions to standard operational procedures 
were requi red for. this data collection's protocol standardization: 
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6. Ln addition to the typical system of two BDOs observing the line, a third BOO served as 
the Data Collection Coordinator (DCC). The DCC randomly selected travelers, tracked 
the daily data collection, and reported any incidents that required suspending the data 
collection. 

7. The BOO team designated a selection marker. This marker naturally varied by airport 
because checkpoints have varied layouts. Regardless of the location of the selection 
marker, the first traveler selected was the first to cross the designated marker when data 
collection started. Each subsequently selected traveler was the next to cross the marker 
once the BDO team had completed the data collection for the previous randomly selected 
traveler (i.e., SPOT Referral Screening and paperwork were complete). 

8. The selected traveler was observed in. line and then selected for SPOT. Referral 
Screening, regardless of his or her SPOT observation score. Then, the screening 
followed the usual procedure to obtain a SPOT score and case outcomes. 

9. The BOOs completed the paper-based SPOT Referral Report as soon as the SPOT 
Referral Screening was completed. This timing minimized errors in data collection and 
recording. BOOs were instructed to note on the Referral Report (and subsequently in the 
database discussed below) where the various indicators were. observed . . There were four 
possible locations for observation. This extra step was included to allow for an analysis 
of linkages between indicators and outcomes as a function of when a behavior was first 
observed. 

10. If, during the data collection period, the BOO team observed another traveler exhibiting 
behaviors that warranted further observation, the BOOs were instructed to stop data 
collection to address. the security. issue. The. DCC noted this break from protocol on the 
data collection tracking form. 

II. Data collected on each subject was en tered into the Data Collection database developed 
specifically for the SPOT Base Rate Study. I fa randomly selected traveler was 
determined to be high risk as a result of referral screening, data on the passenger were 
entered into both the Data Collection database and the SPOT database. 

The completion of each subject's data collection- from observation tlu-ough resolution­
averaged 20 minutes. 

In addition to the SPOT Referral Report records, traveler throughput information was obtained 
for each data collection period and location. TSA provided a database with this information for 
use in the ana lysis. 

Validation Study Training 

Prior to the start of data collection at each airport location, the AIR research team, along with 
Government representatives, trained BOO teams on the data collection protocol (referred to 
herein as validation study training). Designed as a half-day session,. validation study training 
included classroom time during which an AIR team member presented an overview of the Base 
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Rare Study. This overview included a discussion of the reasons the study was needed; prior 
analyses of SPOT incident data; the criteria for selecting BDOs to participate; and data collection 
pr·ocedures. The overview of data collection procedures included the following clements: 

• Data collection logistics, including the composition and roles of the data collection team 
• Data collection procedures, including required steps prior to, during, and after data 

collection 
• Contingency planning, such as the procedure for selecting Lhe passenger whenever he or 

she was traveling with companions 
• Data collection errors or key activities that would make up the Base Rate Study outcomes 

(e.g., fals ifying data, not following procedures). 

The training materials were developed by AIR and reviewed, edited, and approved by DHS and 
TSA. 

During train ing, the AIR team rcin.forced the position that airport security must remain the top 
priority. Although this study was designed for an operational setting, the regular screening of 
h·avelers was not compromised because ( I) Operational SPOT would not occur at the same time 
as the data collection and (2) BDOs were instructed to suspend data collection activities if they 
observed any anomalous behavior in travelers who were not selected for screening by the Base 
Rate Study procedures. Training also included a discussion of procedures for formally 
addressing deviations from the data collection protocoL 

The training session concluded with a practice data collection session at a checkpoint. During 
this practice session, participating BDOs divided into data collection teams and conducted a 
number of data collection rounds with I ive passengers. The BDOs took turns serving in the Data 
Collection Coordinator (DCC) function. AIR team members remained on the floor with the 
BDOs to observe the practice session, provide feedback to each team, help troubleshoot issues or 
concerns that were airport-specific (e.g., which marker to usc when a checkpoint divides 
passengers into multiple different lines), and answer any questions. Following the practice data 
collection session, the participating BDOs and the AlR team debriefed and review key points. 

Data Monitoring Visits 

The main objective of the data monitoring visits was to ensure that all data collection procedures 
for the SPOT Base Rate Study were being implemented in a standardized manner throughout all 
participating airports. To this end, we observed the data collection process, as it normally 
occurred. This methodological standardization was critical to ensuring that the study results 
would generalize appropriately to the SPOT Program and would not be contaminated by 
variability in data coUection procedures during the study. The AlR research team conducted data 
monitoring visits to assess the integrity of data collection, provide feedback, nnd answer 
questions. 
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Site Selection 

TSA selected forty-three airports for inclusion in the study to represent the range of hub sizes, 
traveler throughput levels, and level of SPOT Program activity. Twenty-four were represented 
in the earliest group with staff to be trained and were thus able to begin data collection in 
September 2009. One additional airport was added in March 20 I 0, and 18 more were added in 
July 20 I 0. Data monitoring visits were conducted at least one time at most participating airports. 
The selected airports arc listed in Table D-1. 

Table D-1: Airports Selected by TSA as Data Collection Sites 

Airport Hub Size 

Start Date: 10 September 2009 

Atlantic City International Airport (ACYl Small 

Baltimore-Washington International Thurgood Marshall Airport (BWI) Large 

Bob Hope Airport (BUR) Medium 

Cincinnati/Northern Kentucky International Airport (CVG) Large 

Denver International Airport (DEN) Large 

Des Moines International Airport (DSM) Small 

Detroit Metropolitan Wayne County Airport (DTW) Large 

Honolulu International Airport (HNL) Large 

Kona International Airport (KOA) Small 

Lambert-St. Louis International Airport (STL) Medium 

Los Angeles International Airport (LAX) Large 

Memphis International Airport (MEM) Medium 

Newark Liberty International Airport (EWR) Large 

Oakland International Airport (OAK) Medium 

Orlando International Airport (MCO) Large 

Philadelphia International Airport (PHL) Large 

Phoenix Sky Harbor International Airport (PHX) Large 

Pittsburgh International Airport (PIT) Medium 

Portland International Airport (PDX) Medium 

San Antonio International Airport (SAT) Medium 

San Diego International Airport (SAN) Large 

Tampa International Airport (TPA) Large 

Tucson International Airport (TUS) Medium 

William P. Hobby Airport (HOU) Medium 
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Airport Hub Size 

Start Date: 1 March 2010 

Logan International Airport (BOS) Large 

Start Date: 16 July 2010 

Austin-Bergstrom International Airport (AUS) Medium 

Buffalo Niagara International Airport (BUF) Medium 

Charlotte/Douglas International Airport (CLT) Large 

Chicago Midway International Airport (MOW) Large 

Fort Lauderdale-Hollywood International Airport (FLL) Large 

Indianapolis International Airport (IND) Medium 

John F Kennedy International Airport (JFK) Large 

Kahului Airport (OGG) Medium 

La Guardia Airport (LGA) Large 

Louisville International Airport (SDF) Medium 

McCarran International Airport (LAS) Large 

Miami International Airport (MIA) Large 

Minneapolis-Saint Paul International Airport (MSP) Large 

Port Columbus International Airport (CMH) Medium. 

Ronald Reagan Washington National Airport (DCA) Large 

Salt Lake City International Airport (SLC) Large 

Southwest Florida International Airport (RSW) Medium. 

Ted Stevens Anchorage International Airport (AN C) Medium 

Logistics 

At some airports, the SPOT Base Rate val idation study data collection training was combined 
with the data monitoring visit (see Exhibit 2 in the Result.~· section for a list). 

The planning and scheduling for each data monitoring visit and the val idation study training 
were conducted via a conference call that included representatives from AIR, TSA, and the 
participating airport. The information gathered during this call included airport locat ion, the 
proposed date of the visit, point of contact (POC) information, and other pertinent information 
regarding logistics. During these calls, the team and the airport POC agreed that two shifts 
would be observed during the visit in order to capture the most comprehensive data. Exhibit D-
1, at the end of this appendix, shows the Data Monitoring Visit rnitial Call Sheet. 

Base Rate Study Data Monitoring Checklist 

The SPOT Base Rate Study Data Monitoring Checklist (referred to herein as the data monitoring 
checklist) was devised to be used by the research team while observing BOOs engaged in 
collecting data during the data monitoring visits. The data monitoring checklist included 
background information to be completed for each observation, as well as items that addressed 
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specific data collection procedures (prior, during, and after data collection) that would need to be 
observed .. Exhibit D-2, at the end of this appendix, shows the Data Monitoring Checklist. All 
A I R researchers who participated in the site visits were trained in executing the data monit·oring 
pr·ocess, including instruction on the procedure for completing the data monito1ing checklist. No 
concerns or issues were raised about the use of the data monitoring checklist. Had questions or 
issues come up as the AIR researchers were completing the data monitoring checklist, 
procedures had been put in place to ensure that they were addressed immediately following the 
monitoring visit. 

Prior to Observation of Data Monitoring Process 

For each site visit, two researchers from AIR were deployed to the respective airports. 

Upon arrival at the designated airport, the research team met with the POC and/or BDO team to 
discuss the following: 

• Where best to position the research team in order to observe the BDO team unobtrusively 
• How to observe the areas in front of and behind the securi ty checkpoint 

The research team then observed the BDO team meeting, which took place prior to data 
collection, noting the followjng: 

• Positioning of the DCC and the BOOs 
• The speci fie communication strategy BOOs used during data collection (If no 

communication strategy was discussed, the research team would confer with the DCCs to 
inform them of the omission, note the reason given, and determine the communication 
strategy . 22

) 

• Start time of the data collection 
• Selection position/marker to be used 

Prior to the data monitoring process, the research team documented as much of the logistical 
in formation as possible on the data monitoring checklist: date, airport location, screening 
location, names of the DCC and the BDOs. and names of the research team. 23 The research team 
also completed the Prior to Data Collection section of the data monitoring checklist. This section 
essentially confirmed to the research team that all protocols for data collection/monitoring were 
in place (e.g., start time, communication, selection marker). 

12 The prevailing reason BDOs may not discuss a communication strategy is due 10 lhe lacit underslunding many 
BOOs have with their co-workers; thai is, they have worked together for a period of time and implicilly know whal 
communicalion slratcgy will be used during datu collcclion. 
23 The remaining logislical information on the dala monitoring checklist is to be completed at the end of 1he 
observation (i.e., end time of observation, total number of passengers observed, and any anomalous observations). 
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Observation of Data Monitoring Process 

After these pre-observation issues were agreed upon and the logistical information was 
documented, the research team began the observation. The observation lasted approximately two 
to three hours. The research team monitored the BOOs' SPOT Program observations as outlined 
in the Base Rate Study. The data collection checklist allowed the research team to check off all 
items for each passenger observed. The research. team took carefu l notes and remained as 
inconspicuous as possible. 

After Data Collection/Summary 

Following the observation of the data monitoring process, the research team conferred with each 
other and completed the After Data Collection/Summary section of the data monitoring 
checklist, noting the data collection team's adherence to the following procedures: 
(b)(3):49 U.S.C. § 114(r) 

The research team completed the logistical information on the data monitoring checklist and 
summarized their data monitoring observations, noting any issues and/or problems that arose 
during the observation. 

Debriefing 

Following the observation, the research team conducted a debrief meeting with the data 
collection team. This meeting was an opportun ity for the data collection team to ask any 
questions and for. the research team to provide feedback on their observations. The issues and 
questions that arose during the debriefing of the fi rst eight data monitoring visits arc addressed in 
the following Results section. 
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Results 
The research team conducted seven large-scale validation study trainings, each at different 
airport locations: Boston Logan In ternational, Denver International, Detroit Metropolitan, Los 
Angeles lnternational, Orlando International, Pittsburgh International, and Tucson International. 
A training session at Orlando International was conducted at the onset of data collection and 
allowed the standardized training of a large number of BOOs from different airports at one time. 
Two additional tra in ings were conducted when the study began in fa ll 2009, and four trainings 
were offered in the first quarter of 20 I 0. These six train ings were small and involved local 
BOOs only. They were offered to help airports increase their staillng for the data collection. 
These smaller trainings were coupled with a data monitoring visit to maximize efficiency (e.g., 
during the two-day visit to TUS, A IR researchers conducted a one-day training session for 
additional local BOOs and then conducted data monitoring on the second day). The research 
team conducted 17 data moni toring visits. Table D-2 indicates the ai rports at which trainings 
and data monitoring visits took place. 

Table D-2: Data Monitoring Visits and Validation Study Training Sites 

Location Date of VIsit Monltortna Tralnlna 

Baltimore. Washington. International Airport (BWI) 9/14/2010 y N. 

Boston Logan International (BOS) 3/11/2010 N y 

Chicago Midway International Airport (MOW) 10/5/2010 y N 

Denver International (DEN) 2/22-23/10 y y 

Detroit Metropolitan Wayne County Airport (DTW) 2/16/2010 y y 

Indianapolis International Airport (IND) 10/4/2010 y N 

John F Kennedy International Airport (JFK) 9/21/2010 y N 

La Guardia Airport (LGA) 9/22/2010 y N. 

Los Angeles International (LAX) 12/17/2009 N y 

Metropolitan Oakland International (OAK) 2/24/2010 y N 

M inneapolis- St. Paul International Airport (MSP) 10/7/2010 y N 

Newark Liberty International Airport (EWR) 9/15/2010 y N 

Orlando International (MCO) 9/9- 11/09 N y 

Philadelphia International Airport (PHL) 9/16/2010 y N 

Phoenix Sky Harbor International (PHX) 2/17/2010 y N. 

Pittsburgh International (PIT) 11/ 12/2.009 N y 

Port Columbus International Airport (CMH) 10/6/2010 y N 

Portland International (POX) 3/3/2010 y N. 

San Antonio International (SAT) 4/28-29/10 y N 

Tampa International (TPA) 4/28-29/10 y N 

Tucson International Airport (TUS) 2/16/2010 y y 

The overall process of arrangmg and conductmg the s1tc v1s1ts worked effectiVely for the c1ght 
sites that were monitored. The only exception with respect to arrangements was for the DEN site 
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visit in which the agreed-upon schedule was changed after the team atTived. The DEN change 
was most likely due to a misunderstanding of the purpose of the visit. Overall, airport POCs and 
BOOs, including those at DEN, were extremely receptive and will ing to ass ist with the. data 
monitoring process. 

In general, the BOO teams followed the data collection process as specified. However, some 
issues were clarified to maintain data integrity and ensure standard ization across data collection 
sites. 

Specific Issues Identified 
As would be expected in any data collection using multiple data collection teams at different 
sites, some deviation from specified procedures had resulted over time. Each deviation was 
discussed with the relevant team members to remind them of the procedures and the importance 
of standardization of method. These issues concerned the following: 

I. Random selection of passengers 
2. Positioning of DCC and BOOs 
3. Communication 
4. Recording of the location of observed SPOT indicators 
5. Application of inclusion/exclusion criteria 
6. Continuation of data collection throughout the data collection shift 
7. Understanding of the purpose of monitoring site visits 

Below we brieny discuss each identified issue. 

Random Selection of' Passengers 

The most crucial identified issue was the deviation of some data collection teams from the 
random selection procedures as ou tlined in the protocol. Although the airports in question 
implemented what they deemed to be a random selection procedure, this deviation did 110t 
ac tually meet criteria for a systematic random selection and as such, if left uncorrected, could 
increase the likelihood of introducing systematic bias into the study. Because of variat ions in 
checkpoint layout and throughput, it would be expected that such things as location of the marker 
would differ. However, the specific procedures for random selection should remain standardized 
ac ross locations. 

One airport implemented a numbering system in which the DCC would call out a "random" 
number (n) and the data collection team would thco choose the 11th passenger to cross the 
selection position/marker. Although this method may have appeared to the team to be random, 
humans are not able to generate truly random numbers. Other adaptations of the selection 
procedure were more problematic in terms of the potentia l to introduce bias. In a few airports, 
the DCC walked back to his or her starting point, watching the passengers approaching the 
marker. This provided too much opportunity for the DCC's expectation about which passenger 
would cross the marker and when, to affect, without his or her knowledge, his or her speed of 
return to position. In fac t, it was noted that in one of these checkpoints, the DCC would linger 
for some unspecified and variable amount of time before concluding that he was ready and in 
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position, and only then was the next passenger selected. Another DCC misunderstood the 
selection protocol, thinking that be was not permjtted to conununicate the identity of the selectee 
verbally. He taught his team that he would give them a nonverbal signal when he was ready, and 
the BOO. closest to the marker was to identify the next passenger crossing the. mark. 

(b)(3):49 U.S.C. § 114(r) 

Sometimes the deviation had to do with the use of the selection marker. Data collection protocol 
specifies that the marker used for selection should be unmovable and used throughout the data 
collection session. At one airport, the DCC wou ld "randomly" alternate between selection. 
markers, each for a separate line of passengers feed ing into a single line up to the Travel and 
Document Checker (TDC). The clear problem with this strategy is that there is nothing actually 
random about the selected time to change between markers, so any decision to switch between 
markers could reflect a systematic bias. 

Across air ort sites the data monitors fre uentl heard BOOs discussin t es of travelers l)~l : 4 I 
(b)(3):49 u.s.c. § 114(r) and the 

Positioning of nee and BOOs 
(b)(3):49 u.s.c. § 114(r) 

-
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Communication 

Generally speaking, data collection teams did well at communicating. However, a few 
communication problems were noteworthy. In a few cases, there was some confusion among 
team members about precisely who the selectee was. For one of these teams, this was directly 
related to the fact that the BOO erroneously thought that he was supposed to communicate this 
infom1ation nonverbally. 

Recording of the Location of Observed SPOT Indicators 

This issue concerned the requirement for the data collection. team to record the location at which 
each SPOT behavior was observed (b)(3):49 u.s.c. § 114(r) 

b 3 :49 u.s.c. 114 r However, at one 
airport, the DCCs were not recording the location at which the behaviors(s) were observed, but 
rather marking the behavior with an X. 

Application of Inclusion/Exclusion Criteria 
(b)(3):49 U.S.C. § 114(r) 

-

Continua tion of Data Collection Throughout the Data Collection Shift 

Data collection was expected to continue uninterrupted throughout the shift unless some 
operational imperative required a break in, or termination of, data collection. A data collection 
team at one airpo11 ceased data collection after each randomly selected passenger to conduct 
operational SPOT activities. Because this deviated from the specific steps described in the data 
collection protocol, AIR recommended reiterating that protocol must be followed iJ1 order to 
maintain integrity of data. 

Understanding of the Purpose of Monitoring Site Visit'i 

Data collection site monitors did note some confusion on the part of data collection teams at a 
few airports concerning the research team's goals at site visits. As emphasized with the airport 
POCs, the research team was there to observe the data collection process as it normally 
occurred. 
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Specific Questions Asked by Data Collection Teams 
As with the application of inclusion/exclusion criteria issue described above, many of the 
questions asked during the debriefing could be addressed by referring back to standard SPOT 
protocol. Examples of this type of question follow: 

(b)(3):49 U.S.C. § 114(r) 
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Exhibit D-1: Data Monitoring Visit Initial Call Sheet 

BASE RATE STUDY MONITORING VISITS 
INITIAL CALL WITH POCS 

Airport Location::-----,--..,....,..,.,--,---------------------
Data Monitoring Date (mm/dd/yyyy): _________________ _ 
Point of Contact (POC): ______________________ _ 

POC Title:-:--~---::-:-:-:---:--:--:-----------
POC Role (relative to validation study): _______________ _ 
POC Phone Number(s): ___________________ _ 

POC emaii:___,___,-,..-----------------
AIR Data Monitoring Team:·-----------------------" 

Data Collection Shift(s) (AM or. PM)? ___ .,--..,....-,---,---------
Shift Start Time:.________ Shift End Time 
Shift Start Time:._________ Shift End Time-----------

If shifts overlap, can observation be done for both shifts? 

What time would the data monitoring team have to be there? 

Where in the airport would the data monitoring team meet the POC? 

What information is required for entering the sterile area? When is the information needed? 

How easy would it be to have the observers moving In and out of the sterile area? 

If not, will data monitoring team be able to be positioned, one in sterile area and one outside? 

Will there be time for a debriefing following the data monitoring? 

Is there a room available to have debriefing? 

If there is training scheduled: 

How many BDOs will attend? __________ _ 

Will we have access to a projector? ___________ _ 

Is there a particular hotel that you would recommend? 

Sensitive Security lnformatloo (SSI) 
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Exhibit D-2: Base Rate Study Data Monitoring Checklist 

Overview ......,_ 
Purpose 

BASE RATE STUDY DATA MONITORING CHECKLIST 

The Data Monitoring Checklist is to be used during the observation of BOOs engaged in collecting data for the 
SPOT Base Rate Study at each site visit. The main goal of the observation is to ensure that all data collection 
procedures are being Implemented In a standardized and consistent manner. 

~nstructlons for Observation 
Please use the Data Monitoring Checklist as a guide to your observation of the data collection activities. The 
checklist Includes background Information to be completed for each observation, as well as items that address 
specific data collection procedures that need to be observed. 

• Before the observation period, spend a few minutes talking to the airport POC or the BOO team. 
Especially focus on discussing your positioning for optimal observation. Remember, we want to capture as 
much data as possible with minimal disruptions. With respect to position, discuss 

o where to best position yourself so that you can observe the BOO team unobtrusively; and 

o how to observe both in front of and behind the security checkpoint. 

• In order to observe steps taken prior to the data collection, start the observation by attending the 
initial BOO team meeting. 

• Make sure you are clear on all Items, particularly the communication strategy being used by the 
BOO team. (If communication strategy is not discussed, make sure you discuss with the DCC that (a) you did 
not observe them discussing a communication st rategy (note the reason given) and (b) you will need to know 
what the communication strategy will be.) 

• You will be observing a number of passengers over a period of 2 to 3 hours. The Data Monitoring 
Checklist allows you to check off all items for each passenger observed. (The Data Monitoring Checklist allows 
recording observations for 10 passengers. Use additional sheets as necessary.) 

• While observing, take careful notes. Again, It is important to be as inconspicuous as possible. 
Comider bringing a small notebook and taking notes in stages. Periodically check your notes for accuracy. 
After observing, check all of your notes to be sure you captured accurately all that you observed. 

• You will have a debriefing with the BDO team after your observation. This is an opportunity for the 
BOO team to ask questions and for you to provide feedback on what was observed. 
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SPOT Base Rate Study Data Monitoring Checklist 

Date (mm/dd/yyyy): I Start Time: I End Time: 

'Time: Airport Location: I Screening Location: 

Data Collection Coordinator (Last , First): 

BOO 1 (Last, First ): 

BOO 2 (Last, First): 

AIR Observer 1 (Last, First): 

AIR Observer 2 (Last, First): 

'Total Number of Passengers Observed: 

Observations: 

0 -17 
Sensitive Security luformaUon (SSI) 

I'LilliJillill: l iiiS R I CORD C'ONT A INS S ··""" • ' I ~·FORMA liON Till\ T IS C'ONl ROI I 1-0 UNO I· R 49 C F R. flARl S IS ANn I 520 NO 
PART OF Ti llS RCCORD MAY DE DISCLOSED TO PERSONS WITIIOU . A "" - ' .. S DEFINED IN49 C.F R PARTS IS AND I 520. EXCEPT 
IVTTII TilE WRITTFN PFRMISSION.OF TilE ADMINI'STRATOR OFTIIF TRANSPORTI\TION.SFCURI 1\IJi•.... . ·~~· ' OR TIIRSFCRFTARY OF 
TRANSPORTAl ION UNAUTIIORilED RELEASL MAY RBSULT IN CIVII.I'ENAL l ii:S OR OTI II· R ACTION. FOil U.S, GOVBRNM ""' ' : 

I'UBLIC DISCLOSURF.OOVERNhD IJY S U.S.C. SS2 AND 49 C.F.R. PARTS IS AND 1520 

Page 201 of 507 



TS
A

 15-00014 - 004476

"U 
Q) 

<C 
CD 
N 
0 
N 
0 ...... 
Ul 
0 
-..j 

Sensitive Securitv lnfoRRation (SSI) 

ITEM YIN/Partial Comments 
Prior to Data Collection 
The DCC and BDOs. meet to ensure that everyone_ understands the specifics_ of the data 
collection for the day. Discussion includes: 

Positioning of_ the DCC and the BOOs_ 

Communication strategies to be used between the DCC and BOOs 

Start t ime of the data collection 

Selection Position/Marker_ to be used [. 

The DCC and BOOs have all required materials. [~ 

TSA-issued cell phone or working radio c 
Working black light and magnification Ioupe, if available c 
Writ ing instrument and a notebook [1 

Set of SPOT Assist Cards [' 

The Selection Marker selected is unobtrusive and is stationary. c 
The BOOs and the DCC identify t hemselves to the Travel and Document Checker (TDC) 
and the Screening Checkpoint STSO. c 
The DCC completes the top section of the Data Collection Summary Form prior to the 
start of the data collection and provides complete information on: 

• the current data collection day 

• start t ime 

• location 

• _ _ team members 
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ITEM 
Dur!Zing Data Collection (Y /~) 

The DCC/ BDOs establish the environmental base!lline. 

r b)(3):49 U.S.C. § 114(r) 

Sensitive Sec11rit3· lHf61111ation (SSI) 

I PAXl PAX2 PAX3 PAX4 PMS COMMENTS 

I 
I 
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ITEM PAXl PAX2 PAX3 PAX4 PAXS COMMENTS 
(b)(3) :49 U.S.C. § 114(r) 

f' 
!..J 

Once a resolution has been reached, the DCC and BOOs 
confirm and concur on the resolutio111. 
The Dlilll completes a paper copy of the SPOT Re!llerral Form 
immea!iately following resolution. 121 

DCC notes on the SPOT Referral Form which behaviors were 
observe~(b}(3} :49 U .S .C . 3 114(r} I 
l(b)(3):49 U.S.C. § 114(r) I 
The DCC and BOOs return to their posit ion.s after completing 
the SPOT paperwork . 
DCC selects the next passenger who passes the Select.ion 
Position. 
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ITEM. V /N/Partial Comments 
After Data Collection/Summary 

DCC is randomly selecting passengers using the 
preselected Selection Position at all times. 
The Selection Position was not changed throughout 
shift. 

DCC completes a SPOT Referral FormHbl(3):49 U.S. I 
(b)(3):49 U.S.C. § 114(r) 

[] 

[] 

(] 

rJ 
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SummarY Observations 
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APPENDIXE: 
EXPLORATORY FACTOR ANALYSIS 

E-1 
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Introduction 

Appendix E presents the findings of a preliminary examination of the construct-related validity 
of the SPOT Referral Report's Section 2 indicators. Specifically, we used exploratory factor 
analysis (EFA) as a means to begin to examine the underlying structure of the SPOT Referral 
Report. This analysis focused on an examination of whether there arc some interpretable 
constructs that might underlie the items in Section 2 of the SPOT Referral Report. A 
comprehensive examination of the construct-related validity of this measure could not be 
conducted because of limitations in the. data, primarily due to how the insh·ument is scored and 
the rare event nature of the items. Nonetheless, there was merit to conducting EFA and 
correlation analysis as a means to begin the examination of construct-related validity. 

Results of these analyses may provide initial insight about the mem1ing and function of the SPOT 
Section 2 indicators, as well as the manner in which the indicator set is used in the SPOT 
Program. Moreover, results might suggest ways to better optimize the list. For example, if 
certain indicator pairs were found to be highly corr·clatcd, it might be possible to combine them 
or reduce such pairs to a sing I.e item. If strong patterns were to emerge in these analyses, such 
findings could have importaot implications for operational procedures or training. Finally, 
results will be informative in developing the next steps for research to conduct a more complete 
examination of construct-related validity. 

It is important to again emphasize that the nature of these analyses and resulting findings are 
exploratory and additional studies arc required to provide supporting evidence. The potential 
challenges arc discussed in the following Method section, and include the consistent issue related 
to the nature of the data in that it deals with rare events, and thus rare observances of the 
indicators. Furthermore, as the principal goal of this study was not an investigation of construct­
related validity as it pertains to item representation of the constmcts purported in the SPOT 
Referral Report, the data were not collected for this purpose. Given these limitations, the results 
are subject to cautious interpretation, but still provide a foundation for future studies. 

Method 

The research team examined the extent to which there may be underlying constructs among the 
set of indicators for the Operational SPOT dataset by using two approaches to analysis:. 
correlation and factor analysis. First, Pearson correlations were computed for each pair of 
indicators. The correlation value (r), significance level (p), and effect size(/) were each used to 
determine the strength of correlations among pairs of items. It was expected that indicators of 
the same underlying constmct would be more highly intercorrelated than indicators of other 
distinct constructs. Given the large size of the Operational SPOT dataset, we conducted 
independent analyses on the Operational SPOT stratified split-half subsets. These data subsets 
are described previously and used for the analyses of indicator-level predictive utility, reported in 
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Chapter 7. 24 The use of the stratified subsets allowed us to examine stabi lity in results and 
address possible random associations in the data. 

Next, an exploratory factor ana lysis (EFA) was conducted to further examine underlying 
constructs, or latent variables, that may exist among the indicator set. 25 We did not restrict the 
factor analysis to the three constructs of stress, fear, and deccption,26 but rather considered the 
best tit for the data . . The EFA was run in M Plus, 27 which has a procedure appropriate for 
categorical (i.e., binary) data. Given the exploratory nature of th is analysis, we used the spl it 
subsets to deve lop the factor analysis solution and subsequently test its stability. The EFA model 
was developed on the first split subset of the Operational SPOT dataset, varying several 
parameters to derive the best solution. The team considered various factor extraction methods 
(i.e., eigenvalues > I [Kaiser criterion] and Scree plot), as well as corresponding factor solutions 
and various rotation methods (i.e., 011bogonal and oblique types). factor solutions were 
evaluated on the basis of percent of variance accounted for, factor loadings, parsimony, and 
solution interpretability. Any reasonable. EFA model (factor solutions) was then tested on the 
second split subset to examine model stabi lity. 

For each stable model, we then examined the extent to which each of the factors related to 
outcomes . . First, factor-based scores from Subset I results were computed by multiplying each 
indicator by its factor loading. Then, following an examination of factor-based score 
descriptives and distributions, con·elations between factor-based scores were examined. Finally, 
t-tests were conducted to examine differences in factor-based scores for the presence or absence 
of each outcome. 28 The difference in group sizes, with less than I 0% of cases in any single 
outcome group, was expected to bias any ana lysis of group differences. Thus, we selected a 
random sample of 5% of non-target cases (absence of outcomes) to compare to all target cases 
(pJesence of outcomes). Balancing this dataset meant that any significant results could then be 
attributed to meaningful group differences rather than to unbalanced samples. The two 
Operational SPOT subsets were used to investigate stabil ity in results. 

Anticipated Challenges 
(b)(3):49 U.S.C. § 114(r) 

14 Sec Appendix F, Tables F-22 loF-26 for charac1eris1ics of split Subsets I and 2. 
2s The three indicawrs that have negative points-values (i.e., lower risk) were excluded from this analysis. 
26 The SPOT Referral Report groups the Section 2 indica1ors into three ea1cgorics of s1rcss factors, fear raetors and 
deception factors, which correspond to 1-, 2-, and 3-points values, respectively. 
27 Muthcn, L. K .• &. Muthcn, 0 . 0. ( 1998-2010). Mplus user'.1 guide (6'1' £d.). Los Angeles. CA: Aulhor. 
28 Homogeneity of variance was examined using Levene's lest. Rcsulls of any t-tcsts that failed lhc assumption of 
equal variances (at p<.O I) were adjusted accordingly. 
29 American lnsti1u1cs for Research (2010). SPOT 1•a/idation re.1·earr·lt overview. Washin&rton, DC: Author. 
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(b)(3) :49 U.S.C. § 114(r) -

Moreover, unlike a diagnostic scale in which an individual who exhibits one symptom would be 
expected to exhibit several_ additional symptoms of the same constmct (e.g., anxiety or 
depression), the SPOT Referral Report includes the large indicator set because of the many and 
varied signs of deception. A positive finding on the SPOT ReferTa l Report instrument could be a 
result of any number of combinations of indicators or signs. In contrast, there are a finite 
number of expected patterns of symptom endorsement on a more typical diagnostic instrument. 
This eli fference in the SPOT instrument as compared to other types of instruments may affect 
results of correlation and fac tor analyses, which arc based on communalities, or shared variance, 
among items in that there may not be sufficient and consistent patterns of relationships 
(communalities) among the items to produce strong fac tor: analytic results .. 

Results 

Correlations 

(b)(3):49 U.S.C. § 114(r) 
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Exploratory Factor Analysis 

The foregoing correlation analysis was also conducted as a first step in the EFA to examine the 
ex: tent of shared variance among the indicators. The greater the degree of correlation in a 
con·ela.tion matrix, the 111. ore likely it is that the factor anal sis will roduce a meaningAAmedel. 
The matrices for correlations amon (b)(3):49 u.s.c. § 114(r) hawed on I~ 

j{b)(3):49 u.s.c. § 114(r) l lherefore any factor solution was expected to be limited; 
moreover, factor solutions would likely not represent all variables included in the model. 
However, despite the small correlations, the matrices were significantly different. from the 

& egtj ty matrjx (correlal'jon maq jx Q'@C] therefore jt was agmonrjate 19 proceed w jth the 
l(b)(3):49 u.s.c. § 114(r) 
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Table E-3: Variance Accounted For by Factor Solutions 

Number of Factors 

3 1 4 1 5 1 &I 7 1 15 
1 (b)(3):49 U.S.C. § 114(r) 

z 
3 

I 4 
... 5 
l' 

6 .. 
.2 7 1 
1: 8 

j 9 

10 fj 
c: 11 II 
'C 
~ 12 

13 

14 
15 

Total Variance 
Accounted For 

solutions were preferred. 

Model Stability 
The best EFA solutions~(b)(3) :49 u.s.c. § 114(r) ~were next tested on 
t.he second subset of Operational SPOT data to examine model stability. Overall,l(b)(3):49 I 
l(b)(3):49 bppeared the most stable. While there was some natural fluctuation in factor loadings 
across samples, this model had the same sets of items loading together on each factor. 

~:----..-~ ........ ~showed stability in ~~b)\~):49 u.s.c. § I however (b)(3):49 u.s.c. § 114(r) 
~~...~.~..~.great variabi lity, with substantially different loadings th is 
factor model was found to be less stable and not worth further consideration. 

Model Interpreta tion 
The resulting'""(b""')(""'3.,..):4.,.,9,..,U""" . .,.s""".c,... . .,..§..,.1.,..14""'(r.,..}-------. accounted foJ(b)lof variance and included 
~ndicators with loadings (b) see Appendix Table G-2 for ~loadings). There is 
variation in guidance about tali on of factor loadings, with recommended ranges of 
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(b)(3):49 
mJinimalloadings fron u.s .c . § 114 ue to lack of information in the data (i.e., data sparseness), 
we considered lower f: ' in model interpretation (including interpretation of some 
items with factor loadings lower tha~Thus, the factor solution must be considered with 
caution and as only a first step in a process aimed to understand the extent to which there may be 
underlying constructs among the set of indicators for the Operati set. Again, the 
intent of this analyses and proposed explanation of the emergin (b)(3):49 u.s .c . is to provide a 
first look at the ways in which the indicators are being used in com malton. Moreover, it is 
important to note that the explanation of any resulting model from an exploratory factor analysis 
is subject to interpretation. The following interpretation, using the factor loadings for Subset I, 32 

was developed by qualified team members with experience related to: ( I) the Section 2 
indicators, (2) an educational background in human behavior, and (3) deception detection theory 
and research. Of course, other interpretations arc worth consideration and future research should 
include further testing of interpretations and theories related to any factor ana lysis results (these 
or other analyses). 
(b)(3):49 U.S.C. § 114(r) 

for other hostile and 

32 Factor loadings for Subset 2 arc included in Appendix Table 0 -2 and arc virtually identical to Subset I loadings. 
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Summary 

The analyses reported in this appendix explored the extent to which there may be underlying 
constructs among the set of Section 2 indicators on the SPOT Referral Repott . The breadth of 
the analyses, consisting of correlations and EFA, was limited by the available data. Several 
challenges were anticipated with this analysis including the low frequency of occLmence of the 
indicators and the highly varied patterns with in referred cases, and thus caution is necessary in 
interpreting the results. Despite these limi tations at the outset of this exploratory analysis, some 
interesting findings emerged that are worth considering and investigating further in future 
research on the construct-related validity of the SPOT Referral Report. 

Despite low correlations and communalities among indicatr : r nlts of the PFA found a 
relatively meaningful andl(b)(3):49 u.s.c. § !solution. This }~)~7(49 u.s.c. § Gs, of course, 
subject to interpretation and should be considered as only a fi rst step to understanding how the 
Section 2 indicators may be inter-related and rc rcscntativc of under( in ' constructs. Our 
interpretation of the. solution. is that these (b)(3):49 u.s.c. § 114(r) 

'4 11 r 

a LEO Arrest. These findings suggest that there may be underlying constructs that arc 
represented by Section 2 indicators, and these factors differentially relate to. outcomes. Thus,. the 
results of the analyses arc contribute to our understanding of the indicators by suggesting that the 
diverse set of items can be characterized into groups, or factors, though additional analyses arc 
required. This analysis is informative as a first step in exploring construct-related validity of the 
SPOT Referral Report. Future research is recommended i11 this area to further instrument 
development and validation. 
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