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Horizontal Scoring

The Academy for Scientific Investigative Training's Horizontal
Scoring System and Examiner's Algorithm System for Chart
Interpretation©

Nathan J. Gordon

Abstract

The Horizontal Scoring System was developed at the Academy for Scientific Investigative Training in
1981 as a means of eliminating subjectivity in scoring and the skewing of test results by the
subjective selection of control questions for comparison to the relevant question. It allows for
objective numerical chart analysis, while eliminating the subjectivity of the assignment of numbers
from the traditional seven-position scale, and the additional subjectivity of the selection of which
control question to use for comparison to the relevant question. The Examiner Algorithm System
was developed at the Academy in 1997, and utilizes discrete measurements which allow the
examiner to accurately and consistently determine what constitutes the greatest reaction.

In 1963, Backster developed a
numerical scoring system where values
ranging from a +3, to a -3, were assigned to
each relevant guestion's independent
physiological parameter after it was compared
to those same parameters of a control question
selected by the examiner. The decision of
whether this "control vs. relevant” comparison
yielded no difference (0), a slight difference
(x1), a clear difference (x2), or a huge vs. no
difference (x3), and the corresponding score for
the comparison is left to the subjectivity of the
individual examiner. There are also
differences in opinion on how the examiner
should select the control question for
comparison to the relevant question (Weaver,
1980). The Army compares the relevant
question to the strongest control question,
skewing their test toward truthfulness.
Backster compares the relevant question to
the weakest control question, skewing the test
toward non-truthfulness. The University of
Utah compares the relevant question to the
control question preceding it, not skewing the
test outcome toward any direction. Weaver
also pointed out that the matter is further
complicated in that there are clear differences
among these three groups as to what
constitutes a reaction. The Army's position is
that any change from the norm constitutes a

reaction, while Backster clearly discriminates
between what he defines as reaction and relief,
and Utah takes a position somewhere in
between.

With so much subjectivity and
difference in opinions among major groups in
our profession, it is not difficult to imagine
that examiners of different schools of thought
could have differences of opinion analyzing the
same polygraph charts, even though they are
all using "numerical analysis.” These
conditions led to our search to eliminate the
subjectivity of what number to assign from the
traditional seven-position scale, and which
control question to select for comparison to
the relevant question and to the development
of the Horizontal Scoring System (Gordon &
Cochetti, 1987).

In the Horizontal Scoring System the
subjectivity of control question selection is
totally eliminated by the examiner comparing
all of the control and relevant questions in
each individual parameter, creating a
hierarchy of the greatest to least reaction. For
example, in a standard Backster "You Phase"
format there is a maximum of three control
questions (numbers 46, 47, and 48) and three
relevant questions (numbers 33, 35 and 37),
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making a total of six reactions being compared
in each individual parameter. The examiner
employing Horizontal Scoring identifies the
greatest reaction in thoracic breathing, and
assigns it a six (6), the next greatest a five (5),
the next greatest a four (4), the next greatest a
three (3), the next greatest a two (2), and the
smallest reaction a one (1).

The same process is then repeated in
the abdominal breathing patterns, the
electrodermal patterns and the cardiograph
patterns. After all the hierarchies have been
established, each question's pneumograph
scores (thoracic and abdominal) are averaged,
and then added to the electrodermal score and
the cardiograph score, resulting in a total
question score for each of the control and
relevant questions. This total question score
is then assigned a plus (+), in each of the
control questions, and a minus (-), in each of
the relevant questions. Since the Backster
"You Phase" is a single-issue technique, the
scores can be combined for a total chart score.

In a general question technique, such
as Reid, Arther or the MGQT, there are four
relevant questions and two control questions
of varying weights. The same ranking of six to
one can be performed, since one is still
comparing six questions in each parameter. If
two pneumographs are being used, we would
again average them for a single pneumograph
score, and again add them to the
electrodermal and cardiograph score for each
question for a total question score. We would
again assign a plus (+) to the control question
scores and a minus (-) to the relevant question
scores. However, we cannot combine the
scores since the relevant questions of inquiry
do not represent a single issue. We must now
compare each relevant question's total score
with the total score of the control question
with which it would traditionally be compared.
The difference between these scores will
represent that relevant question's final score.
For example, if relevant question #3 had a
total score of -15, we would compare it to
control question #6, which had a total score of
a +9, and derive the final score for relevant
question #3 as a -6: (-15) - (+9) = -6. We
would follow the same process to evaluate
relevant question #5, and then use the same
process to compare relevant questions #8 and
9, to control question #10.
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In situations where there are equal
reactions between questions in the parameter
being scored, we average the scores of the
positions they are vying for. For example, we
have identified the greatest reaction in a given
parameter, and assign it a 6. There are now
two equal reactions competing for ranks of 5
and 4. We average those two numbers (5+4 =
9; 9/2 = 4.5) and assign each a 4.5.

The cutoffs we are currently using are
+1.5 per relevant question, per chart. For
three charts, with three "single issue" relevant
questions we use a +13, and for three charts
with two "single issue" relevant questions a *
9. For a single question (i.e., relevant question
#3 in MGQT) we use a 3 for two charts, and a
4.5 for three charts. These numbers need to
be reevaluated to determine if adjusting them
would result in even more accurate results.

Previous research has shown the
Horizontal Scoring System to be highly valid
and reliable (Horvath, 1985, and, Driscoll &
Honts, 1987). Both studies concluded that
Horizontal Scoring was as accurate as
traditional scoring, and the latter study stated
that Horizontal Scoring was much easier to
teach and apply. While Horizontal Scoring
succeeded in removing the subjectivity of what
number from a seven-position scale to apply,
and which control question to select for
comparison to the relevant question, it still left
the question of what constitutes the "greatest”
reaction to the subijectivity of the individual
examiner.

In 1997, we devised a mathematical
method (algorithm) for measuring changes for
each physiological parameter, which in itself
reflects the degree and importance of the
psychophysiological reactions occurring . The
algorithm works independently of any
understanding of the psychological or
physiological basis of why, or what is actually
happening within the parameter. It is
designed to simply apply objective
mathematical equations to measure what is
occurring, and remove examiner subjectivity.
Since examiners are applying the same
formula to determine the degree of reaction,
reliability between examiners' interpretations
of the same charts is dramatically increased.
Examiner experience in chart interpretation is
thereby negated.
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Pneumograph

I initially theorized a method for
interpreting the pneumograph that was a dual
system monitoring changes in pneumograph
suppression (PS) and pneumograph duration
(PD). I strongly believe these two reactions
reflect the major changes occurring in this
parameter:

(PS + PD) = pneumograph reaction.

To confirm my theory, students at the
Academy for Scientific Investigative Training
were instructed to measure in millimeters the
height of each of the breathing cycles in a
specific question. The first four cycles
following answering distortion were measured
and then totaled. Each control and relevant
reaction was then assigned a value for the
greatest (defined by the smallest total number,
which represented the (greatest overall
suppression) to the least reaction (Horizontal
Scoring System). As previously stated, the
highest value assigned was determined by the
total of the number of relevant and control
questions utilized in the polygraph technique
being employed for the exam in question. Each
pneumograph was similarly scored based on
duration, and given scores from greatest to
least. To do this, chart time was measured, in
millimeters, from the end of exhalation in the
answering distortion cycle to the beginning of
inhalation in the fifth respiration cycle.

In 1997, Emanuel Cohen, one of the
students attending the Academy for Scientific
Investigative Training from Israel, listened to
my lecture on interpreting the pneumograph
based on my formula of PS + PD. He then
suggested a simpler mathematical equation for
establishing pneumograph reactions:

1. Measure in millimeters the heights of
the first four cycles after answering
distortion in the tracing being eval-
uated.

2. Measure the duration of these four
cycles from the end of the exhalation
cycle containing answering duration,
until the beginning of the fifth inhala-
tion cycle.
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3. Divide the duration by the total of
the four cycle heights in the reaction
being evaluated, which in essence gives
the amount of suppression and dur-
ation in the tracing.

4. The larger the number, the greater
the reaction.

In Figure 1, the thoracic respiration
has been scored using the algorithm and then
assigned numbers from 6 to 1 in accordance
with the Horizontal Scoring System. The
greatest reaction was to question R12, and it
received a 6. Questions R9 and R6 were tied
as the next greatest reaction, and since they
were vying for horizontal positions (ranks) 5
and 4, they were each given a 4.5, which
represents the average of those two positions
(5+4 = 9; 9/2 = 4.5). The three control
questions, C5, C8 and C11, were also tied for
horizontal positions 3, 2 and 1. Each received
the average of those scores (3+2+1+ = 6; 6/3 =
2),a?2.

In Figure 2 the abdominal respiration
tracing is scored, and the two pneumograph
scores for each question will be averaged, so
that the pneumograph score only represents
one-third of the questions total score.

Electrodermal

Measurement of the electrodermal
recording is performed by multiplying the
height by the base of the tracing. The height
of the tracing is established by a straight line
drawn from the highest peak to the base. The
duration is established by measuring the
distance of a straight line drawn from the
beginning of the reaction, straight out until
the point it intersects the downward
movement of the tracing in automatic mode.
Multiplying these two measurements together
reflects tracing amplitude plus duration, and
the larger the number, the greater the
reaction. In Figure 3, the electrodermal
responses are scored.

Cardiograph

The cardiograph tracing measurement
is established by drawing a twenty-second
straight line out from the bottom of the
cardiograph tracing at the beginning of the
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question. A measurement, in millimeters, is
made to determine the height of any changes
that occur in the baseline of the cardiograph
above that line. In essence, we are measuring
increases in blood volume. In Figure 4, the
cardiograph is scored and tied Horizontal
position scores are averaged (R6 & R12, C8 &
R9).

In Figure 5, the results are entered
onto a Horizontal Scoring System sheet, and
since it was a single-issue examination the
scores can be combined, for a total chart score
of -22.5. The same procedure would then be
followed for the other charts in the exam-
ination and a total examination score derived.

In conclusion, the Horizontal Scoring
System has been successfully used in the field
since 1981, and the Examiner Algorithm
System since 1997. The Academy's Horizontal
Scoring System clearly removes examiner
subjectivity in the assignment of numerical
values to reactions and the skewing of test
results by arbitrary control question selection.
This system is also easier to analyze and
teach, allowing for broader application. The
Examiner Algorithm System simplifies and
standardizes the process of determining the
degree of a reaction. The reliability and
validity of the algorithm in a blind evaluation
study will be published later this year.

References

Driscoll, L.N., & Honts, C.R. (1988). An evaluation of the reliability and validity of rank order and
standard numerical scoring of polygraph charts. Polygraph, 16(4).

Gordon, N.J., & Cochetti, P.M. (1987). The horizontal scoring system. Polygraph, 16(2), 116-125.

Horvath, F. (1985). Personal communication.

Weaver, R. S. (1980). The numerical evaluation of polygraph charts: Evolution and comparison of

three major systems. Polygraph, 9, 94-108.

Polygraph, 1999, 28 (1)

59



(3uoZ) YL0-50-86 (8u07) H¥L0-G0-86

} 89 LelS aunssald Ynd 0/ :pU3 89 UBIS AUNSSald Ynd
Wd by 6°C ‘Veis awl| . 0 [44 S8 pu3 ‘pajund S0 uoleIng Wd 60°vE Z -PU3 Wd vb B2-C HEIS Wil
BZIG MIIA B6/EL7L 2. 0¢ 144 S8 VElS ‘pajulg [BWION 8215 #3IA 66/E4/1 -81eQ
Blu BulwWeX] 0C F4 4 [N <] puU3 paplooly Blu reuwex3

algng 0¢ 44 S8  Uels papioday 8lang

COODH O
O - -

N aRaNalal

10-60-66 € jo 7 abed SO id Zd  sBumes weo ) wexz 106066 ¢ jo L abed

: __?_L 11l T 1t " ~
,ﬂ_::_.___ :;:;
LT Ty M
A ) . .
N — -\

‘ \ \V
iyl :TZ E A ><$ ] _%, N ,:z,
Ifr\ vy tijf\ ' ViV v - V
WANYTYY TIAVAVATA VATV TATATA
VAN AR VYV Y
.@ b= 8 21 hijl 9218k 21 ZWIEIgr 8z

A _ v

1 2andig

Polygraph, 1999, 28 (1)




(8U07) 410-50-86 (8U07) MLO-G0-96

1 89 LIS mgjwwwga uno 0/ 'puzl g9 vels QINSSA] N7
Wd vy 62°C ‘Velg awiy 64 0¢ (44 S8 pu3 ‘paulg GC'p0 'LoneIng Wd B0V -PUT  Wd p'62:7 "WEIS dun | 64 C
BZIS M3IIA BB/ELTL [BleQ 61 0c [44 S8 Hels ‘paug IBUWION 18215 M3IA B6/C1/1L 81e( 61 C
Blu Jeuiwexg 61 0¢ 44 [*¥°} pu3 :papioosy Blu Jeuiwexsy 61 C
Josigng 61 folr4 Ty S8  URIS papIodIY ‘108lang 61 C
10-60-66 ¢ jo g abed vO SO td 2d ‘sbupyag ujen I wex3. 105066 £ Jo L abed vo <€
_,, VR TTRTY
. MR 3 i1 ot Nt
i LI
Il
L « : L B
Lo g ] oaam™]
L 1/?\‘\(/ /J/ ,V\
BT )T (AR
Nnat® Al
W, ¥ N A A
AVAVAIl N Wi
A ATV AR TRRTAI} J1/ \
\ Y Sl i R | - v
2 - 4 N\ 3 Nﬂ Ll =I = < [4 &
\V'RCALA /A AAARA A N >ﬁwﬂ> ad O‘N
EE\; Ad |,\E VAVAYAVS \TAAVAT] 1\ \/1
AL v vy vy A v
| e S e
] ) (2) N

Z o3

Polygraph, 1999, 28 (1)



(auoZz) ¥10-50-86 (3U07) MLO-GO-86

1 89 ‘LeS 8Inssald ynDd O/ 'PUT 89 HRIS dINSS3 PN
Wd vy B2.C ‘Helg awi | 02 47 S8 pu3 .pajuld GZ.¥0 ‘LONBINQ Wd BOVE-Z PUT  Wd v 62.C WEIS aun| 61
321G M3IA B6/E 171 ®eQ [sf4 Yy [=N+] UelS paluld JBWION BZIG MIIA B6/E L/ 2180 61
Biu Jsuwex3 0Z 44 G8 pU3 P3PIOOIY Blu sauwexy 6L
walang 0Z T¥ S8 VEIS P3pIooay 103lang 61
0-60-66 ¢ jo Z abed 3] bd Zd  sbumas uieo L wex3 1060-66 € Jo | 2bed Vo

e T

| { i
\ | ___ Jlod : il il - ks 1l
| T | il il
AL TR ] 1€
AN - . - ~
BRI T N 3¢ IS < 1e%2 2 14 ,/4 (3 /1 .
r \ o
A A M. A AIAA A ;m.

—]
e

—r
/’
»
O
—
T

- |

-

A-A-A AN AA A ANAAIAA A A A _n ALp
IVAVALATA
< :_\ c \<\ VF :<: <<< < f\ (Dﬁ
. \..Wn.\\.\ (M. Gy w \w

€ oandrg

Polygraph, 1999, 28 (1)



(au0Zz) YL0-G0-86

. -—— [ ]
MN \\ mlm 0L -PU3 89 ‘LBIS 3insgs < —
0 S8 pu3 :pald o Lol .&%mo bEZ PUS Wd b6z et awi]
44 S8 L

(8U0Z) ¥10-50-86

1 89 ¥ L)
Wd : | -
321G A ¥ <)Ll

0¢e HeIS paluld [BUWION '3ZIS M3IIA 66/C ale
Blu Jsuiwexy 02 Y Ge pu3l papIoday Blu Jauiwex3
‘Josiang 0z v S8  UBIS .papIOdaYy walgng
10-60-66 ¢ Jo Z abed SO %] Zd  isbumyas uten L wex3 105066 € jo L abed

7

\Q\(

4 w i .::—

o ——

:::

S

ey
—

N’
L~
=

p 2and1g

Polygraph, 1999, 28 (1)



Figure S

Academy for Scientific Investigative Training’s
Horizontal Scoring System©O

CHART 1
_Qi#S Q#12 Q8 Q9 Qi11 Q6
P1 2 6 2 4.5 2 4.5
P2 1 6 2 3 4 5
Avg. Pneumo 1.5 6 2 3.75 3 4.75
E 1 6 4 5 2 3
C 4 5.5 25 25 1 5.5
Total +6.5 -17.5 +8.5 -11.25 +6 I -13.25 |

CHART 2

P1

P2

Avg. Pneumo

E

C

CHART 3

—Q# Qit Qi Q# Q# Qi
P1
P2
Avg. Pneumo
E
C
Total T
OVERALLDETERMINATION
Q# CHART 1 CHART 2 CHART 3
5 +.5
12 -17.5
8 +8.5
9 -11.25
11 +6
6 -13.25

Determination:




