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ABSTRACT 

This study compared the performance of three abbre

viated MMPls, the Mini-Mult, the FAM, and the MMPI-168 as 

well as the MMPI, in their ability to predict diagnosis, in 

their ability to emulate the MMPI, and in their utility with 

the Gilberstadt and Duker prototype system. Most of the 

previous research had used the one, two or three highest 

profile scale matches from the short to long forms to assess 

code type compatibility instead of an actual typing system. 

Further, most of the prior studies had used traditional 

maximum likelihood statistical measures to assess perform

ance. Posterior probabilities calculated from Bayes' rule 

were used as the primary measure here. Both the original 

norms and new prediction equations calculated from the 

sample data for the three short forms were used for all 

three tests, with a sample size of 578 male veteran 

inpatients for the Mini-Mult and FAM, and a sample size of 

358 for the MMPI-168. The new equations generally 

outperformed the original ones by most measures, but the 

trends were similar in both conditions. There was little 

code type agreement between the short forms and the full 

MMPI, even though they usually had high scale-to-scale 

correlations and similar scale means. Part of the reason 

--~ .... -- ._------- ----.-~-----.-.------ ..... -. _._.- ---.. -----. 
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for this was the low rate of typing on any test, around 30%. 

Another reason was the low rate of high point correspondence 

between the short and full forms. A normal code with all 

clinical scales less than or equal to 70 T-scores performed 

best, although it is not part of the prototype system. All 

of the short forms had high valid and false negative rates 

for the code types with respect to the MMPI' s code types. 

Diagnoses, as set by clinicians and recorded from each 

case's psychology service file, formed the external perform

ance criteria. Across tests, few code types tended to be 

associated with a particular diagnosis and diagnoses weren't 

basically associated with code types. Trying to match 

diagnoses predicted by the code types with file diagnoses 

yielded only about a .10 overall probability of a match 

across tes ts, incl ud ing the MMPI, under the most strict 

conditions. Liberalizing the conditions could bump the hit 

rates to about .70. The MMPI-168 with new equations was the 

best short form and outperformed the full MMPI in some 

conditions. Limitations of this study, some possible 

implications, and future research are discussed. 

------_ .. --.-- -----_. 
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CHAPTER 1 

INTRODUCTION 

For decades the Minnesota Multiphasic Personality 

Inventory (MMPI) enjoyed wide popularity as a diagnostic and 

research tool in the assessment of psychopathology. Composed 

of 566 questions, its length commonly interfered with ob

taining a complete protocol from patients and subj ects. 

Abbrev ia ted forms of the MMPI were devised to address this 

shortfall with the hope they would emulate the MMPI's profile 

configurations, code-types, reliability and validity. By 

many measures the short forms of the MMPI have failed to 

achieve these goals. 

Meas ur ing and improv ing upon the accuracy of MMPI 

short forms was the goal of this study. Examinations were 

made of the probability of the short forms matching MMPI 

code-types and of them being able to make diagnostic 

predictions on their own. Bayes' rule, which is based on 

conditional probability, was used as the central statistic 

for calculating the accuracy measures. After the original 

measures were calculated, a Bayesian procedure devised by 

Teather (1975) was used to try to increase one short form's 

accuracy by reclassifying cases and determining the 

------------.-.--~-.------- -- -.. ----.. ---~-------.----~ .> .• - - ----- ---------_ .. 
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probability that a true increase in diagnostic accuracy had 

been attained. 

The Minnesota Multiphasic Personality 
Inventory--MMPI 

starke Hathaway, a psychologist, and J. C. McKinley, 

an internist, devised the MMPI to help identify and diagnose 

patients on medical units who had psychological dimensions 

contributing to their hospitalization (Colligan, 1983). The 

authors wanted the assessment device to be easily applied, 

which the MMPI is with its self-administered, true-false 

format. starting in the late 1930s, McKinley and Hathaway 

began constructing the test one scale at a time. 

A major feature which characterized the MMPI at its 

inception was the authors' reliance on an empirical approach 

to test construction. Such an approach consisted of assembl-

ing a large pool of items for each scale. Then, groups of 

individuals with relatively pure forms of the pathology of 

interest answered the questions. The questions also were 

given to groups of normals and groups with pathologies other 

than the one of interest. 'i'hose questions whose answers 

distinguished the pathology group h.-om those with different 

pathologies or no pathology were kept to form th~ scale. The 

reasons a question differentiated between groups didn' t 

matter, only the fact that the difference occurred mattered 

within the empirical framework. Until the time of the 



18 

development of the MMPI, scale construction was mostly 

accomplished using the rational method. Here questions were 

wri tten so that their content was presumed to tap important 

dimensions of the construct being measured and, as a conse

quence, they would identify the presence or absence of the 

construct. A rational scale was not required to empirically 

demonstrate different response tendencies between groups in 

order for a question to be incl uded or excl uded f rom the 

scale. 

The MMPI has 10 clinical scales. The hope was that 

each would tap a major diagnostic construct thought useful at 

the time of the scale's construction. Some of these, such as 

psychasthenia, no longer enjoy widespread usage. Table 1 

shows the MMPI scale names, their abbreviations, and their 

often-used corresponding numbers. Besides the clinical 

scales, there are three validity scales: L, F, and K. These 

are used to judge the relative veridicality of a subj ect' s 

test-taking attitude. 

Scoring the MMPI is simple; interpretation, however, 

is not. To score a protocol, the number of qu est ions 

answered in the pathological direction for each scale is 

tallied. A K-correction for a defensive test-taking attitude 

is added to some scales to correct for underreporting. The 

totals then are graphed on a special MMPI profile sheet. 
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Table 1. Basic MMPI scales and their associated scale 
numbers. 

Scale Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

o 

Scale Name 

Lie 

Infrequency 

Correction 

Hypochondriasis 

Depression 

Hysteria 

Psychopathic Deviate 

Masculinity-Femininity 

Paranoia 

Psychasthenia. 

Schizophrenia 

Hypomania 

Social Introversion 

Abbreviation 

L 

F 

K 

Hs 

D 

Hy 

Pd 

Mf 

Pa 

Pt 

Sc 

Ma 

Si 
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Interpretation of the MMPI has taken several direc

Originally the intent was to make a differential 

diagnosis for a case based on the magnitude and the location 

of the high point on the clinical scales. This single 

highest point approach, though, did not work as well as users 

wished. So it became standard practice to use methods of 

interpretation which took more information about the profile 

configuration into account. One method has been to use 

clinical judgment and experience with many MMPIs and patients 

to arrive at diagnostic impressions. A statistical approach 

known as code typing also has been commonly employed. Code 

types were used in this study to provide a standard against 

which the accuracy of the abbreviated MMPIs could be 

assessed. 

Code Types 

Meehl's call for a decreased reliance on clinical 

intuition in diagnostic prediction, an increased focus on 

actuarial methods (Meehl, 1954), and a "good cookbook" as a 

means toward these goals (Meehl, 1956) spurred the develop

ment of code types for interpreting the MMPI. As noted, the 

individual MMPI scale elevations were originally intended to 

singly identify homogeneous types of psychopathology (Butcher 

& Keller, 1984). Clinical practice did not validate this 

approach. Rather, several elevated scales were usually 

observed with patients. Furthermore, patients with similar 
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elevations were thought to exhibit similar symptoms, problems 

and personality characteristics (Pancoast, Archer, & Gordon, 

1988 ). The task, then, was to match scale elevations with 

patients' characteristics statistically. 

The most obvious way to accomplish the matching is to 

break the MMPI into pairs or triplets of the highest scales, 

usually with the condition that the scales exceed aT-score 

of 70. An older example of this type of system was by 

Dahlstrom, Welsh, and Dahlstrom (1972). A currently popular 

version is by Lachar (1974). Lachar groups profiles into 

neurotic, psychotic, characterological and indeterminate 

groups based on the most commonly encountered 2 and 3 highest 

scales. Pancoast, Archer and Gordon (1988) note that "no 

empirical studies have been published, however, on the 

reliability of Lachar's system." 

More complicated code typing systems take a more 

configural approach to interpretation. These systems use the 

scale elevations, shape of the profile and dispersion among 

the scales to arrive at a code type. Each resultant code 

type then has clinical correlates thought to be associated 

with it, as do the 2 and 3 point code typing systems. Two 

systems that take a configural approach are those of Marks, 

Seeman, and Haller (1974) and Gilberstadt and Duker (1965). 

Both off er "economy of description, use of previous infor

mation and experience accumulated for specific code types and 

----~-- ------ -----------
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the facility for automating test scoring and interpretation 

to save the clinician's valuable time" (Skinner & Jackson, 

1978) • 

The Veterans Administration used the Gilberstadt and 

Duker (GO) system until recently. Since this study's data 

were collected at a VA hospital, the GO system was used in 

the study as well. The VA used it because it was developed 

. with VA profiles at the Minneapolis VAMC, and so may have 

been more sensi ti ve to veterans' problems. A Iso, the VA 

partially automated MMPI scoring and interpretation; the GO 

system fit these tasks well. As of this writing, the VA is 

automating many of its report-generating functions, including 

installing a computeriz ed psychometry package. The code 

typing system used is Lachar's, not Gilberstadt and Duker's. 

The data for this study cover a time period which used only 

GO and DSM-II, so they were used here. 

Gilberstadt and Duker employed a "classic case" 

approach in formulating the 19 prototypes at the heart of 

their system (Gilberstadt and Duker, 1965). From c Ii ni cal 

experience, they could identify certain profiles that 

occurred frequently in patients with similar characteristics. 

They then wrote rules to specify the scales' elevations for a 

particular profile type. For each prototype, recor(js were 

read of actual cases which matched the type. If, after 

reviewing the records, cases were identif ied which rna tched 
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the prototype's profile but not its assumed clinical charac-

teristics, additional rules were written to identify the 

prototype but exclude the undesirable cases. 

Table 2 shows a typical prototype: the 1-3-9. 

Obviously, the rules are quite complicated for this typer as 

are the rules for most of the prototypes. Also on Table 2 it 

can be seen that the 1-3-9 type has an associated diagnosis, 

alternative diagnosis, cardinal features, traits and symp

toms. This same information is available for all of the 

prototypes. Table 3 lists the prototypes and their associ

ated diagnoses. 

Diagnoses were important in this project because they 

consti tuted one of the standards against which the accuracy 

of the tests were measured. The diagnoses for the GD system 

are of two types. The "diagnosis" for each prototype is the 

"author's recommendation for diagnosis based on intensive 

post hoc study of the cases in the profile type" (Gi1berstadt 

& Duker, 1965). The "alternative diagnosis" is the most 

frequent discharge diagnosis if it differed from the first 

diagnosis. Gi1berstadt and Duker recommended the first 

diagnosis as being the most reliable because the alternative 

diagnoses were made across many different diagnosticians, 

each having a particular set of diagnostic biases. 
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Table 2. Gilberstadt and Duker 1-3-9 prototype. 

Rules: 

1. Hs, Hy, and Ma highest scale elevations. 

2. Either Hs, Hy, or Ma have a T-score greater than 70. 

3. Hy is greater than D by 8 or more T-scores. 

4. Si is less than a 60 T-score. 

5. If Ma has a T-score greater than 70, Sc must have a T
score 18 or more less than Ma. 

6. If Ma is less than a T-score of 70, SC must have a T
score 7 or more less than Ma. 

Diagnosis: Chronic brain syndrome associated with brain 
trauma and personality disorder. 

Alternative diagnosis: 
reaction. 

Conversion reaction; anxiety 

Cardinal features: Chronic organic illness syndrome, most 
frequently chronic brain syndrome. If brai n synd rome, 
show temper outbursts. Irritation mounts until they have 
"spells" in which they become combative and destructive. 
Stormy interpersonal relationships. Somatic complaints 
of hysteroid type. Complaints, traits and symptoms: 

Abdominal pain Irritable 

Back pain Loss of appetite 

Blindness, eye complaint Loss of consciousness 

Conflict with wife Numbness 

Headaches Tremor 

Hostile 

-----.---... -~~. __ • __ ._ •• ,. __ •• _._~ __________ ••• '-' __ 0 • __ ~ •••••• _ •• 
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Table 3. Gilberstadt and Duker prototypes and their associ
ated diagnoses. 

prototype Diagnosis 

1-2-3 Psychophysiological reaction 

1-2-3-4 Personality trait disturbance with alcoholism, 
anxiety, depression, and psychophysiological 
gastrointestinal reaction 

1-2-3-7 

1-3-2 

1-3-7 

1-3-8 

1-3-9 

2-7 

2-7-4 

2-7-8 

4 

4-3 

4-9 

7-8 

8-1-2-3 

8-2-4 

8-6 

-----------_. 

Psychophysiological reaction with anxiety in a 
passive-dependent personality 

Psychoneurosis, conversion reaction with depression 

Psychoneurosis, anxiety reaction, chronic with 
somatization 

Schizophrenic reaction, paranoid type 

Chronic brain syndrome associated with brain trauma 
and personality disorder 

Psychoneurosis, anxiety reaction 

Anxiety reaction with alcoholism in passive
aggressive personality 

Pseudoneurot ic or chronic undifferentiated 
schizophrenia 

Personality trait disturbance, passive-aggressive 
personality, aggressive type 

Personality trait disturbance, emotionally unstable 
personality 

Sociopathic personality disturbance, antisocial 
reaction 

Psychoneurosis, obsessive-compulsive reaction 

Schizophrenic reaction, simple type 

Personality pattern disturbance, paranoid type 

Schizophrenic reaction, paranoid type 
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Table 3--Continued 

Prototype Diagnosis 

8-9 Schizophrenic reaction, catatonic type 

9 Manic-depressive reaction, manic type 
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Abbreviated Forms of the MMPI 

The MMPI probably has been the most commonly used 

psychopathology test in the history of psychological assess

ment. Its practical value, however, has been diminished by 

the excessive number of questions, 566, needed to complete a 

protocol. The search for a good, shorter, substitute began 

almost from the time the MMPI was initially published 

(stevens & Reilley, 1980). 

The first attempt at devising a short form revolved 

around eliminating items which were not scored for any scale 

(Ferguson, 1946), leaving a test of about 350 items. Several 

other early attempts using a similar rationale followed 

(Holzberg & Alessi, 1949; Olson, 1954). These short forms 

continued to have 300-400 items and thus somewhat the same 

length problems as the full MMPI. 

Starting in the late 1960s with Kincannon (1968), the 

methods of shortening the MMPI came to rely more on mul ti

variate statistical techniques (Stevens & Reilley, 1980). 

Using factor analysis, cluster analysis and multiple regres

sion, it was determined that some items which usually were 

scored also could be eliminated, allowing the size of the new 

short forms to drop below 200 items. These new tests gener

ated considerable research interest until the ear ly 1980 s. 

After that, the amount of research on short forms declined 

-'-'-'-'--' .. "'-" _ .. ' ._ ............ --.-----.~------- .... _- --.-... --
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and has been concerned mostly with their validity with 

special populations. 

All MMPI short forms at times have been held suspect 

by some authors because the Spearman-Brown formula (Anastasi, 

1976) predicts and calculates a decrease in reliability as a 

test is shortened. It has been counterargued that the 

Spearman-Brown formula overestimates the reliability 

reduction because it treats all items as being equivalent 

(Faschingbauer & Newmark, 1978). The newer short forms 

eliminated items with an implicit assumption that the items 

were not equal and they used statistical criteria, rather 

than random deletion, as their means of selecting items for 

deletion (Streiner & Miller, 1986). The research which has 

investigated this issue seems to support the short forms' 

authors' claims that the Spearman-Brown formula overestimates 

the inadequacies of the smaller tests (Streiner & Miller, 

1986). 

There is a lingering assumption, however, that the 

short tests can't outperform the full test. As a conse

quence, very little short form research has attempted to 

validate the diagnostic accuracy of the newer tests. Rather, 

most studies attempt to match the abbreviated forms' profiles 

to those of the full MMPI. There are good reasons for this 

in terms of interpretation. Code typing is one of the major 

interpretive systems for the MMPI, and the code types USe 
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information thought to be true about persons with that par

ticular type. So, it is important for the short forms to 

match the code types as often as possible to make use of this 

known information. Clinical interpretation also often 

involves examining the configuration of much of the entire 

profile, not just one or two scales. For either interpretive 

system to work, scale-to-scale comparability from the short 

to the full MMPI must be high. 

The following is a description of the three MMPI 

short forms used in this study, the Mini-Mult (Kincannon, 

1968), Faschingbauer's Abbreviated Multiphasic or FAM 

(Faschingbauer, 1974) and the MMPI-168 (Overall & Gomez

Mont, 1974). The Mini-Mult was included because it was the 

earliest and one of the most often studied of tests of this 

type. The FAM and the MMPI-168 were chosen because they are 

generally considered the best of the short forms. For each 

test, the discussion will give information on validity, 

scale-to-scale correlations, and the hi gh poi nt congruence 

ra te, as available. The discussion then will turn to more 

current research on the short forms and end with an exami

nation of the use of code types with the short forms. 

The Mini-Mult 

The Mini-Mult, one of the first of the abbreviated 

MMPls, was constructed in 1968 by Kincannon. Previous 

research (e.g., Comrey, 1957, 1958) had established that the 

--~-.-... _._-- ._------- --_. 
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Rather, the 

i terns composing each scale correlated, forming cl us ters of 

items within the scales. Kincannon chose items so that each 

cluster was represented by its number of correlated items. 

Trying to keep the number of items small, he also chose items 

which were scored on more than one scale. This process left 

Kincannon with 71 items. 

One reason Kincannon wanted to reduce the size of the 

MMPI was to make it more easily administered verbally. 

Toward this end, he reworded many items so that they became 

more sui table as in terv iew items. Th is changed the test 

considerably since it seemed to elicit more deviant "true" 

responses than was expected. Subsequent researchers have 

dropped th is part of Kincannon I s work and have returned to 

the old items administered as a paper and pencil test. 

Scoring is done with regression equations which predict full 

MMPI scale scores from the Mini-Mult scores. 

Kincannon (1968) calculated a 9% loss in reliability 

using the Mini-Mult instead of the full MMPI. His test

retest correlations for the scales ranged from .63 to .88, 

with a median of .76, with a one-day interval between tests 

and 60 psychiatric inpatients as subj ects. Using the same 

time interval and 40 similar subjects, Hobbs and Fowler 

(1974) obtained reliability estimates ranging from .42 to 

.95, with a median value of .75. 
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Validity studies on the Mini-Mult can be divided into 

two categories. The first type was termed extracted. In 

these, a full MMPI was rescored for the Mini-Mult items to 

yield a Mini-Mult profile. Most studies on the Mini-Mul t, 

and the other short forms as well, were conducted this way. 

Usually they also examined psychiatric inpatients with a 

mixture of diagnoses. Kincannon (196B), for example, used 

the extraction method with psychiatric inpatient subjects as 

part of his attempt to originally validate his test. Corre

lating each scale from the Mini-Mult to the corresponding 

scale on the full MMPI, he obtained coefficients ranging from 

.BO to .96, as can be seen on Table 4. Hobbs and Fowler 

(1974) also had inpatient subj ects but lower correlations, 

with a range from a very low .10 to a high of .B9 and a 

median value of .70. The variability among the correlations 

versus those of Kincannon's original study is striking. 

Rybolt and Lambert (1975) also had more variability and lower 

values among their coefficients, with a range of .13 to .BO. 

Finally, in a more recent study of the Mini-Mult with psychi

atric inpatients (Noce & Whitmyre, 19B1), the correlations 

varied from .1B to .B7, with a median of .6B. 

The other type of validity study is termed indepen

dently administered. The MMPI and Mini-Mult are given to 

each subject independently, much as in a test-retest validity 

study. Kincannon (196B) did three of these studies. In the 



Table 4. Validity studies of the Mini-Mult--correlations between the Mini-Mult and 
the full MMPI. 

study L F K Hs D Hy Pd Pa Pt Sc Ma 

Extraction studies 

Kincannon (1968) .82 .87 .93 .93 .91 .82 .90 .84 .96 .90 .80 

Hobbs and Fowler .71 .87 .89 .10 .73 .43 .63 .83 .83 .73 .68 
(1974) 

Rybolt and Lambert .62 .77 .82 .13 .81 .53 .69 .73 .86 .65 .57 
(1975) 

Noce and Whitmyre .53 .79 .86 .18 .82 .48 .60 .74 .87 .68 .48 
( 1981) 

Independent administration studies 

Kincannon (1968) .70 .60 .82 .84 .78 .77 .83 .66 .89 .82 .72 

Kincannon (1968) .78 .62 .82 .80 .86 .82 .86 .68 .92 .91 .67 

Kincannon (1968) .75 .45 .80 .72 .79 .70 .83 .79 .88 .84 .71 

Hobbs and Fowler .81 .79 .86 .70 .73 .48 .38 .74 .79 .74 .61 
(1974) 

W 
N 
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one with the worst results he obtained correlations ranging 

from .45 to .88, with a median value of .79. The results 

from these studies are with inpatients and are shown in Table 

4. Hobbs anq Fowler did the only other inpatient, indepen

dently administered study. They obtained results of .38 to 

.86, with a median of .74. 

From Table 4, it can be seen that the Hs, Hy and Pd 

scales, in particular, are troublesome. Additionally, 

Kincannon (1968) noted that his test consistently underesti

mated a high F. 

Table 5 gives the difference between the means pre

dicted from Mini-Mults using the regression formulas and the 

means actually obtained on full MMPIs by inpatient subj ects 

in raw scores. As with the validity studies, there is 

obviously much variability, with particular problems on L, F, 

Hs, Hy, pt, and Sc. The Kincannon and Rybolt and Lambert 

numbers are non-K-corrected raw scores. Hobbs' and Fowler's 

are K-corrected raw scores and Noce' sand Whi tmyre' s are K

corrected T-scores. 

Because code types are commonly used for interpreting 

the MMPI, it is important for the Mini-Mult to approximate 

the full MMPI' s code types. Most of the research has not 

employed formal code typing systems. Instead, the hi ghest 

scale elevations, which are important components of most code 

types, were used as a code type surrogate. Unfortunately, 

~ -----------~-.. ~ -._. ~--~--.---~ 



Table 5. Difference between the means of the full MMPI and the Mini-Mu1t. 

study L F K Hs D Hy Pd Pa Pt Sc 

Kincannon (1968) .1 1.0 .2 -.8 -.2 -.7 - .16 .2 -.12 .3 

Hobbs and Fowler -2.2 .4 2.0 -3.3 .4 -2.7 .2 -1.6 1.9 -1.0 
(1974) 

Hobbs and Fowler -.1 1.4 -.2 -3.2 -1. 0 -2.9 -1.5 -.7 1.9 -.5 
(1974) 

Rybolt and Lambert -1.3 .1 .4 -2.6 -.8 -1.8 -.7 -.5 1.5 -1.1 
(1975) 

Noce and Whitmyre 3.0 4.7 -3.9 19.2 4.4 9.2 -2.6 8.3 -6.0 7.5 
(1981) 

------

Ma 

.9 

.5 

2.0 

.6 

-.6 

(..oJ 

01:> 
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the Mini-Mult has failed to match the full MMPI's high points 

well. Table 6 shows that the Mini-Mult and the full MMPI 

have had the same highest points a maximum of 61% of the 

time. They have had the same two highest points a maximum of 

26% of the time. These studies, as the previous ones, used 

psychiatric inpatients as subjects. 

Examining the validity scales to see how well the 

Mini-Mult could separate valid from invalid profiles, 

Faschingbauer (1974) examined 200 extracted profiles of 

psychiatric inpatients. He defined an invalid profile as 

having L, F, or K scales greater than 70 T-scores. The Mini

Mult correctly identified 99% of the valid profiles, but 

correctly identified only 44% of the invalid ones. He 

concluded that this limited its clinical usefulness because 

of the potential problems of accepting an invalid profile as 

valid. 

The Mini-Mult appears to have serious problems. Its 

scale-to-scale correlations with the full MMPI are moderate, 

with median coefficients in the .70 to .80 range. Worse is 

its inability to identify invalid profiles and match the full 

MMPI's high points. 

Faschingbauer's Abbreviated Multiphasic--FAM 

Faschingbauer (1973) constructed a short form MMPI 

using the same initial idea as Kincannon. He factor analyzed 

the scales to identify clusters of items and to identify the 

--- ------- -- ... ---------------.---- -'-' . __ .---_. 
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Table 6. Percent of Mini-Mult protocols with the same 
highest points as the full MMPI. 

study 

Kincannon (1968 ) 

Kincannon (1968) 

Palmer (1973) 

Rybolt and Lambert 
(1975) 

Faschingbauer (1974) 

~--.-------... -.-.. -. 

Same 
Single 

Highest 
Point 

61. 0 

53.0 

39.0 

35.0 

50.0 

Same 
Second 
Highest 

Point 

39.0 

25.0 

19.0 

Same Two 
Either 
Order 

15.0 

26.0 

Same Two 
Same 

Order 

9.0 

20.0 
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intercorrelations between the items within the clusters. He 

then chose items in the following way (Faschingbauer & 

Newmark, 1978): 

From the third of the items in each cluster with 
the greatest number of intercorrelations greater than 
or equal to .30 with other items in the cluster, 
equal numbers of items were selected from relatively 
unrela ted subcl usters. One-third of these were 
chosen because they showed the greatest number of 
intercorrelations with the other cluster items 
greater than or equal to .30. 

The MMPI answer sheets of 100 college males then 
were scored for both the MMPI and FAM sca Ie items, 
and correlation coefficients were computed between 
the two scores for each scale. Only those FAM scales 
correlating better than or equal to .85 with the 
corresponding MMPI scales were retained. Others had 
items added or deleted until the criterion was met. 
The resultant scales required 166 items. 

The FAM items are presented in the same order as they 

would appear in the full MMPI. Unlike the Mini-Mult, regres-

sion equations are not used to estimate full MMPI scores. 

Instead, Faschingbauer used a similar technique: substi tu-

tion equations. This assumes that the correlation between 

the true scores underlying the tests is one. The formula for 

predicted MMPI scores from FAM scores is (Faschingbauer & 

Newmark, 1978): 

where 

and 

------------------



SDMMP1 
SDFAM 
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Faschingbauer believed that part of the problem with 

the Mini-Mult lay in its use of regression as a predictor. 

He showed that the Mini-Mult had smaller variances than the 

full MMPI, and this led him to conclude that the pred ic ted 

scores were regressing toward the mean as a consequence of 

the attempt to use a linear predictor. He pointed out that 

the same standardized true scores ought to underlie both the 

full MMPI and the short forms if they are truly parallel 

tests. Conversion scores make this assumption while regres-

sion does not. 

Rather obviously, the FAM is a more sophisticated 

test than the Mini-Mult, and its performance characteristics 

reflect this. Test-retest reliabilities from a Faschingbauer 

study (1974) are given in Table 7 for the extracted FAMs 

using inpatients tested one day apart. Note that many of 

these coefficients are above .85. Also in the table is 

reliability data on independently administered FAMs for one 

day and one week apart. The correlations for one day are 

qu i te hi gh. The numbers drop for one week, as would be 

expected. All of these data come from the 1974 study. 

Table 7 al so presents validi ty information from 

studies on ex trac ted FAMs for i npat ients (Faschingbauer, 

1973, 1974~ Newmark, Cook, Clark, & Faschingbauer, 1973~ 



Table 7. Reliability and validity of the FAM. 

Study Time N L F K Hs D Hy Pd Mf Pa Pt Sc Ma Si 
Lapse 

Reliability 

Faschingbauer (1974) One 28 .69 .94 .82 .53 .86 .80 .88 .83 .84 .88 .93 .85 .95 
(Extracted) 

Faschingbauer (1974) One 27 .48.95.83 .91 .92 .90 .94 .90 .88 .93 .93 .85 .94 
(Independent) 

Faschingbauer (1974) Seven 50 .74 .77 .75 .74 .88 .75 .79 .77 .74 .84 .90 .73 .86 
(Independent) 

Validity 

Faschingbauer (1973) 80 .90 .95 .92 .92 .89 .89 .89 .92 .90 .94 .95 .89 .87 

Faschingbauer (1974) 138 .91 .92 .91 .91 .93 .92 .87 .89 .84 .89 .92 .85 .91 

Newmark et al. (1973) 97 .84 .77 .87 .82 .80 .79 .85 .82 .86 .60 .69 .75 .73 

Newmark et ale (1975 ) 163 .89 .84 .88 .85 .86 .79 .82 .83 .78 .78 .86 .76 .72 

Thompson (1979) 20 .92 .81 .84 .79 .96 .90 .88 .91 .84 .87 .90 .72 .89 

W 
\D 
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Newmark, Galen, & Gold, 1975). All are quite high, but this 

isn't surprising since the test was constructed so that tJ:'te 

FAM scales correlated .85 or better with their corresponding 

MMPI scales. 

Table 8 displays the mean differences between the 

actual MMPI scores and the scores pred icted from the FAM. 

These differences are for T-scores, not raw scores. Most are 

rather small, with the most serious problems on the Sc and Ma 

scales in the Faschingbauer and Newmark studies. The differ

ences are generally larger in Thompson's study, but he used 

only 20 psychiatric male patients, and T-tests revealed only 

four significant differences on scales L, K, Mf, and Pt. 

Table 9 shows the percentages of correspondence 

between the high points for extracted FArvIs with inpatient 

subjects. Generally, the single highest points matched over 

50% of the time, but matching for more complicated types of 

highest points was low. 

Finally, Table 10 displays the percentage of times 

the FAM and MMPI agreed on profile validity. When the FAM 

identified a profile as valid, it usually was for the MMPI, 

too, with percentages above 90. It was less successful with 

invalid profiles, however, identifying them about three

fourths of the time. Validity was defined as L, F, and K 

less than or equal to T-scores of 70. 

-----.--.. -... --.. ------~--.-.-.- .. -.-.. 



Table 8. Difference between the means of the FAM and the full MMPI (MMPI minus 
FAM) • 

Study L F K Hs D Hy Pd Mf Pa Pt Sc Ma Si 

Faschingbauer .7 .7 -1.5 -1.0 .5 -.6 -1.4 -.3 -.1 -2.5 0.0 1.2 .8 
(1973) 

Faschingbauer .2 .5 .7 -2.7 -.5 -.8 -.1 .7 -.1 -2.8 .7 1.1 .4 
(1974) 

Newmark et a1. .4 -2.1 .2 -.3 .4 -1. 4 -.8 -.7 -1.2 -5.6 -3.2 -1.8 -1.8 
(1973) 

Newmark et a1. -.2 -.1 -.7 .5 1.6 -.7 .5 2.3 -.6 -1.5 -.9 -2.0 .7 
(1975) 

Newmark et a!. -.2 -.4 -1.3 .7 1. 7 -1. 3 .3 -.6 -.8 -1.1 -1.5 -4.3 1.7 
(1975) 

Thompson (1979) 2.0 .3 -4.4 -.9 -.7 1.1 -1.0 -4.1 .5 -5.0 -2.8 -1.5 1.6 

.e. 
f-' 
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Table 9. Percent of the FAMs with the same highest points as 
the full MMPI. 

study Same Same Same Same Same 
Single Two Three Two Three 

Highest Same Same Either Either 
Point Order Order Order Order 

Faschingbauer 60.0 22.0 12.0 28.0 30.0 
(1974) 

Faschingbauer 63.0 38.0 22.0 50.0 43.0 
(1974) 

Newmark et al. 62.0 20.0 29.0 
(1973) 

Newmark et a1. 64.0 24.0 
(1975) 

Newmark et a1. 40.0 18.0 
(1975) 

Thompson (1979) 55.0 35.0 20.0 55.0 25.0 

Bennett and 58.0 30.0 11. 0 14.0 15.0 
Schubert (1981) 
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Table 10. Percen tage of agreement between the FAM and the 
MMPI on profiles' validity. 

study Valid Invalid 

Faschinbauer (1974) 93 78 

Newmark et ale (1973) 100 79 

Newmark et ale (1975) 99 90 

... -_ ..•.•.. _._- ---
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The FAM is a more sophisticated test than the Mini

Mult, with better reliability, validity, high point corres

pondence and profile validity measures. It has shortcomings, 

however, the most marked of which is in code type matching. 

The MMPI-168 

The third short form employed in this study was the 

MMPI-168 (Overall & Gomez-Mont, 1974). The first 168 items 

of the full MMPI comprise the test. This number of items was 

chosen because the 168th item is at the bottom of a page and 

at a convenient stopping point in the MMPI test booklet. 

Clearly, of the tests discussed thus far, this is the least 

complicated in terms of construction. It is wrong to infer, 

however, that it is the worst. Overall and Gomez-Mont (1974) 

presented data which showed the correlations among the scales 

of the MMPI-168 to be very similar to the correlations among 

the scales of the full MMPI. Also, Overall, Hunter, and 

Butcher (1973) found that the factor structure of the first 

168 items is similar to the factor structure of the full test 

with six factors emerging: somatization, low morale, 

ps ychoti c di storti on, depression, acting out, and feminine 

preferences. 

Multiple regression was used to form equations which 

predict each MMPI scale from weighted combinations of the 

MMPI -168 sca les. The regres sion yielded K-corrected MMPI 

scores from non-K-corrected MMPI-168 raw scores. 
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Table 11 displays the correlations between scales for 

the full MMPI and the scales of the MMPI-168. All of the 

values are quite high, with most of them ranging from .80 to 

.95. 

The mean differences between each MMPI scale and its 

MMPI-168 counterpart are displayed in Table 12. The un its 

are T-scores and most of the subjects were male psychiatric 

inpatients. The t.wo earliest studies in the table found 

small differences between the MMPI and MMPI-168. The later 

study of Hart et ale (1986) had larger differences including 

a nearly 10 T-score overestimate of the Pd scale. 

MMPI-168 high point correspondence with the full MMPI 

is shown on Table 13. The MMPI-168 had the same single 

highest point as the MMPI about 50% or more of the time. The 

two tests agreed on the same two highest points in any order 

about 40% of the time. As stricter requirements for order or 

three high points were added, the concordance rapidly de

creased. The studies were with male subjects, mostly 

psychiatric inpatients and used extracted forms. Bennett and 

Cimbolic (1980) used two samples, an original and a cross

validation sample, which is the reason they have two entries 

on Table 13. 

Defining valid profiles as those with the L, F, and K 

scales less than or equal to 70 T-scores, Newmark, Newmark, 

and Cook (1975) found that 95% of the time a valid full MMPI 

---- ---~--"'----.'--"'--



Table 11. Correlations of MMPI scales with their MMPI-168 counterparts. 

study L F K Hs D Hy Pd Mf Pa Pt Sc 

Overall and Gomez- .93 .90 .88 .96 .94 .92 .84 .89 .85 .90 .86 
Mont (1974) 

Newmark, Owen, .93 .92 .84 .88 .95 .88 .84 .78 .86 .94 .89 
Newmark, and 
Faschingbauer (1975 ) 

Newmark, Ziff, .92 .96 .94 .98 .97 .96 .95 .94 .96 .97 .89 
Finch, and Kendall 
(1978) 

Hart, McNeill, .87 .81 .88 .89 .88 .81 .82 .87 .94 .85 9.:1 
Adkins, and Lutz 
(1986) 

Ma 

.79 

.96 

.97 

.94 

Si 

.84 

.82 

.90 

~ 
0'1 



Table 12. Mean differences between the MMPI scales and the corresponding scales of 
the MMPI-168. 

study L F K Hs D Hy Pd Mf Pa Pt Sc Ma Si 

Newmark, Ziff, -.2 -.1 .2 .2 .1 -.7 .1 .2 -.1 .2 .1 -.1 
Finch, and Kendall 
(1978) 

Newmark, Woody, .1 .1 -.7 -.8 -.8 -.2 -1.5 -.3 -.8 -.7 -.9 -.6 
Finch, and Ziff 
(1980) 

Hart, McNeill, 1.4 -.6 -.6 -1.5 -3.8 -.2 -9.7 -.3 .4 .2 -.9 1.1 .5 
Adkins, and Lutz 
(1986) 

"'" --..J 
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Table 13. Percentage of times the MMPI-168 had the same high 
points as the full MMPI. 

study Same Same Two Same Same Two Same Three 
Single Same Three Either Either 

Highest Order Same Order Order 
Point Order 

Newmark 70 30 44 
Newmark, 
and Cook 
(1975) 

Newmark and 62 36 45 
Raft (1976) 

Bennett and 49 26 14 37 36 
Cimbolic 
(1980) 

Bennett and 50 24 10 44 34 
Cimbolic 
(1980) 
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prof ile was also found valid on the MMPI-168 with male 

psychiatric inpatients. If the full MMPI was invalid, 88% of 

the e}ctracted MMPI-168s were also invalid. Newmark and Raft 

(1976) used the same validity criteria but medical patients 

as subj ect s in reporting all valid MMPI profiles were also 

valid with the MMPI-168. Of the invalid MMPIs, the MMPI-168 

concurred in 75% of the cases. 

Even though the MMPI-168 had the simplest rationale 

underlying its construction, it performs well with respect to 

the other abbreviated MMPIs. Its scale-to-scale correlations 

are high, and its ability to detect valid profiles is impres

sive. Predicting the same high points as obtained with a 

full MMPI is problematic, although it fares no worse overall 

than the other short forms. 

Code Type and Diagnostic Hit Studies 

Few studies have directly applied formal code typing 

systems to determine how often the short forms and the MMPI 

yield similar information. Thompson (1979) used the Welsh 

codes and found 55% agreement between the FAM and the MMPI 

for the highest point and two highest points with male 

psychiatric patients. When he specified that the two highest 

points had to be in the same order, the percentage of matches 

dropped to 35%. 

The Marks and Seeman system was used by Noce and 

Whitmyre (1981) with male psychiatric inpatients and the 
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Mini-Mult. They relaxed the typing rules so that a profile 

was classified if it met 50% of the rules for the type. The 

Mini-Mult and MMPI had exact agreement on the codes in only 

10% of the cases. Twenty percent of the cases were unclassi

fiable on both tests. Each test found over one-third of the 

profiles not typeable, and 34% of the time one profile was 

classified but the other was not. They concluded "there is 

very limited accuracy of profile classification by the system 

described here. 1I 

The Mini-Mult, FAM, and MMPI-168 all were scored for 

Marks' and Seeman's code types as part of a larger project by 

McLaughlin, Helmes, and Howe (1983). They felt that the 

configural system would improve agreement over looking only 

at the highest points. It did not, however, with only the 

FAM, at 42.6%, achieving agreement with the MMPI over a 40% 

benchmark. 

Just the MMPI-168 was matched to the full MMPI using 

the Marks and Seeman code types by King, Stanley, and Camp

bell (1984). Table 14 displays their results by code type, 

number of agreements and disagreements, and the severity of 

the di sagreements. They relaxed many of the code typing 

rules to increase the number of typeable profiles. Of the 

male profiles, 47% were concordant for the MMPI and MMPI-

168. Most of the agreements were for no elevation, or all 

scales less than 70 T-scores. Of the code types, many had a 

---_ .. _--_ .. _.-.-...... _ .. __ ._-.---_ .. _.-...... . 
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Table 14. Agreements and disagreements between the MMPI and 
MMPI-168 using the Marks and Seeman system. 

MMPI-168 Results 

Disagreements 

MMPI Code Type Agreement Serious Non-Serious 

No diagnosis 9 6 10 

231 3 2 4 

27 12 13 4 

274 2 11 0 

278 10 33 5 

28 29 42 0 

31 10 7 0 

321 4 3 4 

46 2 0 0 

462 2 0 0 

482 24 33 3 

49 10 24 0 

83 9 6 12 

86 12 17 1 

89 35 24 8 

96 2 3 5 

No elevation 87 15 6 

Total 262 239 62 
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greater number of disagreements than agreements. The authors 

concluded that the MMPI-168 concurs with the MMPI if the 

question to be answered is just whether there are elevations 

above 70 T-scores. However, It would not be appropriate to 

use the MMPI-168 to make clinical decisions or to formulate 

clinical hypotheses. 

The only study using the Gilberstadt and Duker system 

.was done by Ogilvie, Kotin, and Stanley (1976). They used 

the system to classify Mini-Mult and MMPI profiles into 

normal, neurotic, character disorder, and psychotic categor

ies for comparison with clinical diagnoses. The tests agreed 

with each other's GS diagnosis on 62% of the profiles, which 

the authors point out is "in the same range of agreement 

found among psychiatrists." However, when the tests were 

read blindly, they performed poorly, averaging only 25% 

agreement with the clinical diagnoses on file. 

More common than code typing studies are those that 

examine agreement on diagnoses arrived at some way other than 

code typing. One major method to arrive at a diagnosis is 

statistical. Newmark, Newmark and Cook (1975) used two 

statistical systems. First, the Meehl-Dahlstrom rules were 

applied to the MMPI and MMPI-168 to discriminate psychotic 

from neurotic profiles. The tests matched 79% of the time. 

Heinrich's rules to discriminate character disorders yielded 

a 69% rate of agreement for male psychiatric inpatients. 
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They concl ud ed that the MMPI-168 "predicted the results of 

the MMPI with a high degree of accuracy." 

Hendrick's rules permitted Thompson (1979) to 

classify MMPI and FAM profiles into neurotic, psychotic, 

character disordered, and indeterminant categories. The 

tests agreed on 78% of the psychotic classifications, 33% of 

the neurotic, 100% of the character disorders, and none of 

the indeterminates with male psychiatric inpatients. Using 

the MMPI as the standard, the FAM misclassified 67% of the 

indeterminants as psychotic and the rest as neurotic. The 

FAM, then, was able to make gross diagnostic discriminations, 

but had difficulty identifying profiles which did not fit 

neatly into one of the categories. 

Using the long form MMPI scales as predictors and the 

diagnosis of psychosis, neurosis, and personality disorder as 

the standards, Moreland (1983) derived discriminant functions 

to predict diagnosis. After finding the equations, the 

scales from extracted FAMs and MMPI-168s were substituted to 

see if they predicted as well as the MMPI on a cross-valida

tion sample. Both short forms and the full form obtained 

overall "hit" rates of 46% with the second sample. No 

statistically significant differences were obtained between 

the tests for differences in their ability to predict 

particular diagnoses. 
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Helmes and McLaughlin (1983) classified full MMPI 

profiles into four groups based on their similarity to modal 

profiles. The profiles corresponded to neurosis, psychosis 

and sociopath, with indeterminant the fourth possibility. 

Extracted forms of the Mini-Mult, FAM, and MMPI-168 then were 

fi tted in to their modal profile categor ie s. Using the 

classifications of the full MMPI as the criterion, the MMPI-

168 was correct 70.6% of the time, the FAM was correct in 

65.5% of the cases, and the Mini-Mult agreed on 57.5% of 

them. The authors noted that the short forms' major error 

was in distorting the profile shape, but they also misjudged 

elevation. The conclusion was that the short forms were 

"insufficient for clinical use, although the correspondence 

may be adequate for certain research purposes." 

A final, brief statistical study used the Taulbee

Sisson rules to sort full MMPIs into neurotic, psychotic, and 

indeterminate categories (Gayton, Golden, Clark, & Bailey, 

1984). The MMPI-168 agreed with the full MMPI on 61% of the 

neurotic, 26% of the psychotic and 84% of the indeterminate 

classifications. 

Clinical interpretations, rather than statistical 

formulas, were sometimes used to set diagnoses and determin

ing the similarity among profiles in other studies. Newmark, 

Newmark, and Cook (1975) had two clinicians examine full MMPI 

profiles and MMPI-168 profiles to rate their similarity when 

---_._--_ .... _-_. --- ---- ..... _--. ---- -- ._ .. __ ... _-_ ... -._--_ .. -.... _-_ .... _._ .......... 
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superimposed. Only 5% of the pairs were rated as dissimilar. 

Agreement for psychotic, neurotic and personality disorders 

as consensual diagnoses based on examination of the profiles 

was 80% for male psychiatric patients. This was obviously 

quite high. 

Poythress (1978) reviewed many of the clinical 

validity studies up to that time. Four studies (Newmark, 

Cook, Clark, & Faschingbauer, 1973; Newmark, Newmark, & 

Faschingbauer, 1974; Newmark, Owen, & Newmark, 1975), plus 

the study cited in the previous paragraph, used the con

sensual diagnosis of two or three psychologists for general 

diagnostic categories as the outcome criterion. Of the three 

not yet discussed, all examined the agreement between the FAl>l 

and the MMPI and all estimated that agreement at 75-78%. 

Staff psychiatrists blindly rated interpretations 

made from the FAM and the MMPI for their accuracy in a 1978 

study by Faschingbauer, Johnson, and Newmark. No statisti-

cally significant difference was found in the interpretive 

accuracy of the tests. Also, 40% of the pairs of interpre

tations were rated as equal. Faschingbauer took this as 

suggesting the FAM performed well given its psychometric 

differences with the MMPI. 

Newmark's and Finch's (1976) criterion was final 

diagnosis, with MMPI and MMPI-168 interpretations made by 

clinicians. The two tests were judged separately against the 
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The MMPI-168 slightly outperformed the MMPI, 

agreeing with gross diagnosis 88% of the time versus 84% for 

the full test. 

Taking an 80% correct interpretation as the cri

terion, Newmark, Conger, and Faschingbauer (1976) found that 

92% of MMPI judgments and 84% of FAM judgments met their 

standard. When the interpretations from the two tests were 

for the same patient, the MMPI was chosen as superior to the 

FAM for most profile pairs. Newmark, Fack, and Finch (1976) 

used the same criterion as the one in the Newmark, Conger, 

and Faschingbauer study, but examined both the FAM and the 

MMPI-168. The MMPI interpretations were 80% correct 90% of 

the time, the MMPI-168 86%, and the FAM 82%. The MMPI was 

judged the best for paired profiles of the same patient with 

each of the two short tests. Between the MMPI-168 and the 

FAM, the authors concluded that the MMPI-168 had a slight 

advantage. 

Finally, Edinger and Vosk (1983) compared the MMPI-

168 and MMPI in their ability to generate simi lar symptom 

ratings (interpretations) and diagnoses, with hospital 

diagnosis as the criterion. Clinicians evaluated profiles 

blindly. The symptom ratings between the tests overall were 

the same. No data were supplied on "hit" rates against 

diagnosi s, but "the clinicians' diagnostic choices did not 

vary significantly as a function of the MMPI form (short vs. 
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long)." The authors did not advocate replacing the MMPI, but 

felt that substituting the MMPI-168 for the MMPI was 

justified if the long test was not possible to administer. 

Some Other Short Form Studies 

Most of the studies reviewed thus far have detailed 

the short forms' performance using male psychiatric patients 

as subjects. These topics and that particular subject group 

were highlighted because they were the concerns of most of 

the research during the growth period of the abbreviated 

MMPls. The researchers wished to establish or vanquish the 

tests du ri ng tha t time and male psychiatric patients pre

sented and continue to present a large, acces si ble subj ect 

pool. A second good reason to focus on these types of stud

ies and subj ects in the literature is that this study also 

examines the performance of the tests with male psychiatric 

inpatients. The former studies afford a base for comparison 

with this effort's data. 

Naturally, not all of the short form literature tried 

to establish the tests on male inpatients. The enormous 

advantage in ease of administration over the MMPI focused 

attention on the short forms for use with special popula-

ti on s. Furthermore, some authors attempted to alter the 

short forms so that they would perform better. 

will receive brief summaries in this section. 

-------.. -- .... - .. ----... ~---~ .-.. - .•.•.. 

These topics 
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Oddly, the subject population which has been studied 

the most next to psychiatric inpatients is substance abusers. 

Compared to some other special populations, this population 

is less needy of a short test. Examination of this area 

began early, however. Gaines, Abrams, Toel, and Miller 

(1974) showed good scale-to-scale correlations between the 

Mini -Mul t and the MMPI, with over 95% of them significant 

. beyond the .01 level. The high points matched 56% of the 

time, but only 31% had the same two highest points. The 

Mini-Mult, however, had difficulty detecting invalid full 

MMPls. The authors urged caution when using the Mini-Mult. 

The FAM and MMPI-168 were applied early to alcoholics 

as well. Freeman, 0' Leary, and Calsyn (1977) investigated 

the FAM, and Erickson and O'Leary (1977) investigated the 

MMPI-168. Both studies obtained strong scale-to-scale 

correlations, .76 to .92 for the FAM and .72 to .96 for the 

MMPI -168. The high points, as usual, were not encouraging 

for either test. The FAM had the same highest point as the 

MMPI 53% of the time, the same two in any order 38%, and in 

the most rigid condition, the same three in the same order 

10%. The MMPI-168 had similar numbers, with 55% of the cases 

attaining the same highest point and only 10% having the same 

three highest in the same order. Freeman et ale also showed 

the FAM had high comparability with the MMPI when the number 

of scales over 70 T-scores was counted. Erickson and O'Leary 
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applied Goldberg's rules for diagnosis and were disappointed 

that the MMPI-168 predicted an incorrect diagnosis much of 

the time. For the FAM, the authors were encouraged by the 

high correlations and the comparability of the scales over 

the 70 T-score criterion. They recommend the FAM. The MMPI-

168's failure against diagnosis discouraged the other 

authors. 

In a rather comprehensive study, Newby, Shroeder, and 

Hallenbeck (1982) examined the FAM's and MMPI-168' s perform

ance in a sample of mixed-substance abusing patients. With a 

cri terion of L, F, and K less than 70 T-scores for a valid 

profile, both the FAM and MMPI-168 correctly identified 96% 

of the profiles also deemed valid by the full MMPI. When the 

MMPI was invalid, the FAM agreed 85% of the time and the 

MMPI-168 81%. The FAM outperformed the MMPI-168 on high 

points, matching the full test's peak in 60% of the cases to 

the MMPI-168's 41%. The FAM had the correct two highest in 

either order on 38% of the profiles and the same three in the 

same order only on 11%. The corresponding numbers for the 

MMPI-168 were 31% and 6%. The FAM's scale-to-scale correla

tions with the MMPI ranged from .76 to .95 and the MMPI-168's 

from .71 to .93, which were similar. Finally, using a multi

variate profile analysis, it was found that both the FAM and 

MMPI-168 significantly either overpredicted or underpredicted 

8 of the 13 MMPI scales. Although the FAM slightly outper-

----.-~ .. --.--.-----.. ----.... _. __ .. -...... _. __ ... - ...... ---.-.--_ .. ---._ .. 



60 

formed the MMPI-168 in many of the analyses, the authors felt 

both forms "demonstrated unacceptably high probabili ti es of 

making substantial errors in individual cases." 

The 14 most common one- and two-point code types, in 

either order, encountered on an alcoholic male inpatient unit 

were evaluated by Evans (1984) for the MMPI-168's ability to 

match the MMPI on the codes. When a full MMPI was codeable, 

the MMPI-168 returned the same code only about 35% of the 

time. Two codes, 8-9 and 2-8, had concordance rates of 63%, 

but these were infrequent codes. Many of the more common 

cod es, 2 - 4 or 4 for example, had concordance below the 

overall 35% rate. When an MMPI-168 was codeable, some codes 

also appeared on the full form as matches. In particular, 

2-4, 4, and 4-9 would show up on the MMPI if the MMPI-168 

detected them in about 70% of the cases. The other codes did 

not perform as well, however. The overall result was that 

the MMPI-168 sometimes produced hits "but only at the expense 

of a high false-negative rate." 

Another group which was often chosen to establish the 

utility of the short forms was the elderly. Physical and 

sensory impairments are common in this group and may impede 

their ability to complete the long test, so the briefer 

instruments make sense for this population. As an initial 

attempt toward attaining this goal, Rusk, Hyerstay, Calsyn, 

and Freeman (1979) correlated the FAM and MMPI-168 scale to 

--------_._---------
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scale with the MMPI using an elderly male veteran population. 

The overall FAM coefficient for all scales was .85, and .78 

was obtained for the MMPI-168. The range of scale correla

tions were .63 to .93 on the FAM, with the MMPI-168 having a 

.33 to .83 range. The FAM also outperformed the MMPI-168 in 

matching the MMPI' s high points. Identical single peaks 

occurred on 71% of the FAM profiles and 63% of those of the 

MMPI-168. Seventy-one percent of the FAM's protocols matched 

the same two high points, in either order, of the MMPI. Only 

46% of the MMPI-168 cases attained that criterion. In the 

strictest condition of having the three highest points as the 

MMPI in the same order, the FAM did it 38% of the time and 

the MMPI-168 17%. The high scale correlations encouraged the 

authors to find that the abbreviated forms would yield 

diagnostic inferences similar to those of the MMPI, with the 

FAM being more accurate, at least with their sample. 

Interpretive accuracy, not correlations or high 

points, formed the criterion in a 1982 study of the use of 

the FAM and MMPI-168 with elderly patients by Newmark, 

Gentry, and Whitt. The Lachar system generated interpretive 

statements for the MMPI and extracted short forms. The 

statements were rated for their accuracy by a team of clini

ci an s. The MMPI vastly outperformed the other tests, with 

82% of its interpretations rated as highly accura te versu s 

just 41% and 40% for the MMPI-168 and FAM, respectively. The 

- ----------------.. _--------
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short forms may be "suited only for the population from which 

they were developed," the researchers noted. 

The utility of the FAM with noninstitutionalized 

elderly was addressed by Smith, Patterson, Grant, and Clopton 

(1989). They obtained high scale-to-scale correlations, 

ranging from .75 to .93. The FAM had the same high point as 

the MMPI 53% of the time, the same two highest points in 

either order 40%, and the identical three highest points in 

the same order 12%. The FAM neither overestimated nor 

underestimated any MMPI scale systematically. The au thors 

deemed the FAM useful as a screening device for identifying 

problems in an elderly population where they normally would 

not be detected. 

Obviously the head-injured often exhibit symptoms of 

confusion and disorientation, making the short tests candi

dates for use with that population because of ease of 

administration. Huisman (1974) obtained high scale-to-scale 

correlations for the Mini-Mult and MMPI in a group of pa

tients with neurological problems. Most of the coefficients 

ex ceeded .80, but the F, Ma, and Si scales sank below .70. 

The Mini-Mult matched the MMPI's highest points 55.5% of the 

time, and the same two highest points without regard to order 

in 33.3% of the cases. Huisman interpreted these results as 

indicating weakness with the Mini-Mult. 
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Alfano and Finlayson (1987) compared the Mini-Mu1t, 

FAM, and MMPI-168 to the MMPI with a head-injured population. 

The scale correlations were all above .70 for the MMPI-168, 

all above .80 for the FAM, except Ma at .64, and generally 

poor for the Mini-Mult, with Hs at .10, L at .22, and Hy at 

.38. The Mini-Mu1t had the same highest peak as the MMPI on 

only 39% of the cases. The FAM and MMPI-168 fared better, 

with a match rate of .53% and 45%, respectively. The 

unordered two highest points were identical to the MMPI's in 

13% of the cases for the Mini-Mu1t, 35% for the FAM and 32% 

for the MMPI-168. None of the short forms were judged 

acceptable in this study. The authors recommended indepen

dent development of shorter tests rather than shortening old 

ones. 

Wi th ill iterate pa tients, oral presentation of the 

full MMPI becomes necessary. This is a time-consuming task 

and may affect the patient's set when responding. The Mini

Mu1t was assessed with illiterate patients by Jarmusik and 

Ward (1988). The Mini-Mu1 t correlated highly with the full 

MMPI scales with illiterate inpatients, outpatients, alco

holies, and prisoners. The coefficients generally exceeded 

.80. Fifty percent of its high points matched the MMPI 

across these groups, and 31% of the cases had the same two 

highest points. Jarmusik and Ward were also trying to 

establish a new abbreviated form in this study, and they 
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found that it compared favorably to the Mini-Mult and that 

"abbreviation has potential usefulness with cognitively 

impaired patients." 

Oral presentation of the full MMPI is a liability 

with a blind population, too. Using independent administra

tions of the MMPI and Mini-Mult with blind subjects, Needham, 

Ehmer, Marchessbault, and DeL'aune (1986) found scale-to

scale correlations ranging from .34 to .76, with most of them 

between .60 and .70. The Mini-Mult agreed with the MMPI in 

87.5% of profiles judged normal on the full test. The two 

tests agreed on 77.8% of the abnormal protocols, for an 

overall hit rate of 81.7% in predicting the presence or 

absence of pathology. The researchers concluded that the 

Mini-Mult was good as a screening device for abnormality but 

was unable to give detailed assessments validly. 

Community mental health centers attract a diverse 

clientele which often includes individuals with communication 

problems, psychiatric difficulties, and physical troubles 

which preclude taking the long test. Franco (1986) 

contrasted the Mini-Mult profiles of suicidals versus nonsui

cidals and alcoholics versus nonalcoholics in a community 

mental health setting to see if the short form could dis-

tinguish between the groups. He found that suicidal male 

patients scored significantly higher than nonsuicidal males 

on the F scale. Higher Pd scores distinguished suicidal 
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females from nonsuicidal females. Nonalcoholic women scored 

higher on Sc than alcoholic women, although no scales differ

entiated the alcoholic from nonalcoholic men. The author 

noted that his sample sizes were small but felt the Mini-Mult 

might have some utility in a community mental health setting 

"as part of a comprehensive evaluation." 

The short forms have been tried with many other types 

of populations, such as prisoners (Bassett, Schellman, 

Gayton, & Tavorina, 1977), adolescents (Macbeth & Cadow, 

1984; Mlott, 1973), young college graduates (Overall & 

Eiland, 1982), and pain patients (Turner & McCreary, 1973; 

Malee, 1983). Just as in the research reviewed previously, 

they usually correlated the short forms' scales with the 

M1<lPI's scales and compared high points, among other methods. 

Also similarly, some authors maintain the short forms' 

validity with the subjects under study, but most authors 

report disappointing results with the new populations. 

Other Short Form Issues 

While validity studies of various sorts with various 

types of patients form the main body of the abbreviated MMPI 

literature, other topics have also been addressed. Research 

on such topics as using local norms ra ther than publ ished 

norms to increase the short tests' compatibility with the 

MMPI, expanding the short forms' K scale, and whether the sex 

-_._--_._--.-._-_._----_. __ .. --.. _-_._,----
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of the patients affects the research results will be ad

dressed in this section. 

The low concordance rates for high points between the 

MMPI and the short forms may have been due to using "conver

sion tables or regression equations to generate scale scores 

of the short forms based on data from subj ect populations 

quite dissimilar to that with which the short form is later 

used" (Bennett & Schubert, 1981). Faschingbauer and Newmark 

(1978) also felt that improvement in accuracy could be 

obtained on estimates from the short to the long form by 

using the "population of interest" to establish the estimates 

rather than the original norms. They based this opinion 

partly on a 1976 study by Faschingbauer, where Faschingbauer 

increased the concordance rates for the Mini-Mult and MMPI 

above those for a sample whi ch used Kincannon I s original 

norms by calculating new norms based on the sample under 

study. Bennett and Schubert (1981), too, were able to in

crease concordance by calculating new substitution equations 

for the population they studied. They examined the FAM on a 

cross-validation sample and found an increase from 58% to 62% 

ag reement on the highest points for the FAM and MMPI. The 

local and original norms tied at 44% agreement on the cross

validation sample, and the local norms outperformed the 

original ones 14% to 11% for the same three highest points in 

the same order. Local norms also cut the validity misclassi-
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fication rate, only classifying one valid profile as invalid 

while the original norms called six valid profiles as 

invalid. Clearl y, local norms have shown some promise of 

increasing the short forms' accuracy. 

Another method for improving the abbreviated tests 

was increasing the number of K items included as part of the 

tests, as advocated by Moreland (1984a). He pointed out that 

a lengthened K not only could improve that scale, but four 

others as well. He tested this first with the FAM, adding 

the 11 K scale items not already scored. The scale-to-scale 

correlations with the MMPI all increased for Hs, Pd, Pt, Sc, 

and Ma. The increases were proportional to the amount of K 

correction; that is, the increase was smallest for Ma, which 

only has a .2 K correction, and greatest for Sc, with a full 

K correction. Moreland then expanded his study to include 

the FAM and MMPI-168 and worked up local norms with the added 

K scale items to be tested on a cross-validation sample 

(Moreland, 1984b). The MMPI-168 underestimated only two 

scales significantly with this method: D and Si. The corre

lations ranged from .81 to .96. The FAM had no significant 

differences with the MMPI scales and correlations between .91 

and .94. These were encouraging results, but there has been 

little followup. 

The sex of the subjects also might affect the results 

in the short form outcome studies. Thompson (1979) found 
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more statistically significant differences between FAM and 

MMPI scales for females than for males. The mean FAM profile 

elevations also were a function of gender, with Mf noticeably 

lower for females. The high point correspondence results 

were mixed between the sexes and confounded by type of 

diagnosis, pain patient or psychiatric patient. Female pain 

patients tended to have the best high point matches using the 

.usual criteria. However, female psychiatric patients had 

worse correspondence than either a male psychiatric group or 

a male pain group. Thompson urged further studies with other 

demographic and psychosocial variables to delineate further 

the boundaries of the FAM's accuracy. 

The final two issues examined here are which short 

form is generally considered the best and whether there is 

value in any of the short forms. The first issue condenses 

to choosing between the FAM and MMPI-168. Newmark (1981) 

termed these two tests "the most versatile of the short forms 

and extremely useful with psychiatric inpatients and normal 

college students." He conceded deficiencies with respect to 

high point correspondence for both, but felt that they could 

be used when a full MMPI was impossible to obtain. He also 

advocated the MMPI-l68 over the FAM, since if a patient's 

MMPI was obtained, it was more likely to be scoreable as an 

MMPI-168 due to that test's use of the fir st 168 i terns in 
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their original order rather than being a collection of items 

from all parts of the full test. 

Polythress (1978) also favored the FAM and MMPI-168 

over the other abbreviated MMPls. He based his belief on a 

review of the validity studies which indicated that "these 

two seem to provide the most accurate and interpretive 

information." He gave an edge to the MMPI-168 over the FAM 

because of the ease of administration with the full MMPI's 

test booklet and the ease of converting to full-scale score 

estimates with conversion tables. 

Based on an identical 46% hit rate for broad 

psychiatric diagnosis for the MMPI-168, the FAM and the full 

MMPI using discriminant functions, Moreland (1983) implied 

that the two short tests may be able to substitute for the 

long form in some situations. He was more tentative about 

the FAM than the MMPI-168, feeling that the FAM results 

needed replication. 

One of the most often cited articles which was 

positive toward the short forms was by stevens and Reilley 

(1980) • They reviewed each test chronologically and gave 

assessments of each test I s utility. They urged reservation 

with respect to the Mini-Mult, noting that much of the 

available data pointed to limitations in its usefulness. The 

FAM and MMPI -168 appeared promising, and the authors urged 

continued research into their utility. Short form research, 
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they noted, should "continue to be an expanding and fruitful 

area of research in the foreseeable future." 

Not all of the authors have been as swayed by the 

abbreviated MMPIs' performance that they felt that choosing 

between the two tests in a particular situation was a wise 

thing to do. A decidedly negative attitude toward any of the 

short forms has been the theme of several articles, including 

some influential ones. 

As discussed earlier, Helmes and McLaughlin (1983) 

compared the Mini-Mult, the FAM, and the MMPI-168 on their 

ability to classify profiles into broad diagnostic categories 

using modal profi 1e analysis. Although the MMPI-168 agreed 

with the full MMPI' s classifications 70.6% of the time, the 

FAM 65.5% and the Mini-Mult 57.5%, thus beating chance, the 

authors considered all three tests' performance below that 

expected for clinical utility. The one-third misdiagnosis 

rate was considered too high, even for a screening device. 

They recommended devising a brief-assessment device for those 

instances where one is desired over using any of the short 

forms. 

Reacting to the stevens and Reilley (1980) review, 

Greene (1982) felt that some important issues had been 

overlooked by the authors. Prominent among them was the poor 

high point correspondence for the short forms. This flaw 

invalidates an underlying assumption that the MMPI interpre-
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tive systems could be used with the newer tests. Greene 

pointed out that "the MMPI is an imperfect predictor of any 

criterion, and the short form is an imperfect predictor of 

the standard MMPI profile, which only serves to compound the 

potential error." Trying to expand the research to special 

groups such as adolescents and the aged exacerbates the 

problem even more, since the MMPI itself may not be an 

adequate tool for these populations, Greene asserted. If the 

short forms are to be used, then they should be validated on 

their own against external criteria to determine what their 

scores mean, if anything. He felt this approach would be far 

less tenuous than attempting to match MMPI profiles. 

An influential article on the short forms was pub

lished by Butcher, Kendall, and Hoffman (1980). Previously, 

Newmark, Ziff, Finch, and Kendall (1978) had published a 

study showing that the difference scores between the MMPI and 

the FAM and the MMPI-168 were small and consistent across 

scales. The typical difference between the scale scores had 

an absolute value of only about 3 T-score points. Further-

more, the Newmark et al. study had reported that one-third to 

one-half of the cases had identical scores on the short forms 

and the MMPI. Butcher et al. were skeptical of these and 

other results, so they compared the Newmark et a1. differ

ences to those of other studies where difference scores were 

calculated, such as Edinger and Vosk (1983). The differences 

---------------------._---_ .. __ .-.... _--_ .. __ .. --
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were about three to six times higher, sometimes more, in the 

other studies. Butcher et ale concluded that the Newmark et 

ale data were highly unusual and that they should not be used 

as evidence for the comparability of the short forms and the 

MMPI. 

Newmark, Woody, Ziff, and Finch (1980) answered 

Butcher point by point. They contended, among other things, 

that if the data from the other studies were reanalyzed, most 

of the difference scores would fall into the ranges they 

reported. They conceded the data showing a high percentage 

of exact score matches was in error and should have ranged 

from 18.5% to 58.3% in their sample. Finally, they asserted 

that the Butcher et ale concerns were not justified and that 

their study was legitimate. 

However, damage seems to have been done. Optimistic 

short form studies became few and the number of short form 

publications dropped quickly in the early 1980s, possibly 

partly due to the exchange. Butcher helped the decline along 

in the preface to his book on trends in MMPI research (1979). 

He noted that short form research had been one of the most 

active areas among MMPI studies. It was not included in his 

book though because the short forms "have already received 

more attention in the literature than their clinical validity 

seems to warrant." 
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One of the last of the evaluation studies, using only 

the MMPI-168, made the difficulties between Butcher et a1. 

(1980) and Newmark et al. (1978) its focus. Calling the 

difficulties "dissension and confusion," Hart, McNeill, Lutz, 

and Adkins (1986) sought to replicate the Newmark et al. 

(1978) findings. They obtained consistently high sca1e- to

scale correlations, as had Newmark et a1. and many others. 

Hoete11i ng' s T2 with T-test comparisons revealed statisti

cally significant differences between the MMPI-168 and MMPI 

on six of 13 scales. The crucial test on difference scores 

turned out as Butcher et a1. would have predicted, with 

differences ranging from +18 to -27 versus ±. 3 in Newmark 

et a1. (1978). Similarly, the percentage of identical scores 

on the MMPI-168 and the MMPI ranged from 8% to 45% with a 

mean of 17.1% across the scales, whereas Newmark et a1. 

reported 27% 50 51%, with a mean of 39.4%. They concurred 

with Butcher et a1. that the Newmark et a1. (1978) data were 

aberrant. The MMPI-168, often considered the best short 

form, was deemed an inconsistent, invalid MMPI predictor that 

should be used infrequently, at best. 

Finally, Streiner and l<1iller (1976) believed the 

whole endeavor for extracted short MMPls ought to be 

abandoned. They presented several arguments. First, the 

Spearman-Brown predictions about a short test never being 

able to exceed a long test was advanced. They conceded, 
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however, that due to the short form construction methods not 

deleting items randomly, this argument was not necessarily 

strong. Second, they pointed out that the MMPI scales are 

highly correlated among themselves, and the short forms' 

scales are also highly intercorrelated as well as correlated 

with the full MMPI's scales. Thus when a study gets a 2-7-8 

code type on, say, the MMPI and a 2-7-4 on the short form, 

the discrepancy between Sc or Pd being the third highest is 

due to chance because if the correlation, or overlap between 

the scales is factored out, only error variance is le ft to 

determine the last scale. If the three scales were much 

higher than any of the others, this problem would be mini

mized, but the psychiatric profiles often are highly elevated 

on many scales and so the problem arises often. Last, the 

authors felt that the time put into validating a short form 

is wasted, given the many problems with the MMPI. They wrote 

that it would be better to spend the effort on a new test to 

replace the MMPI. 

Summary of the Short Form Literature 

Abbreviated MMPIs were designed to attack the mult

iple problems of obtaining a full MMPI profile due to its 

length. Of these tests, the Mini -Mul t, the FAM, and the 

MMPI-l68 attracted the most attention. They received so much 

attention that at one point the short forms were the second 

most researched topic in the MMPI literature. 
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Most studies attempted to establish the short forms' 

validity with the full form as the standard. One typical 

method has been to correlate the short forms scale to scale 

with the MMPI. These correlations were rather consistently 

high and always positive. Matching high points for the short 

to long forms has been used for code type correspondence. 

This measure yielded rather small agreements for the short 

forms, especially for more than one high point, and is one of 

the problems which calls the short forms' utility into 

question. With the validity scales, the abbrev ia ted MMPI s 

genera lly agree wi th the full MMPI when identifying valid 

profiles. Invalid profiles are more problematic. Profile 

analysis has been tried to see if the short forms' profiles 

match the MMPI's within chance. This has always detected a 

difference between the profiles. Differences scores and 

exact score matches between the tests looked quite promising 

in one study, but subsequent studies have found much larger 

differences and fewer matches than those originally reported. 

The use of configural code typing systems such as Marks and 

Seeman or Gilberstadt and Duker have been rare. When used, 

the short forms have not fared well in emulating full MMPI 

code types or hitting on expected diagnoses. Some au thors 

advoca te d using diagnosi s as an external criterion rather 

than the MMPI. The resulting studies were mixed, with some 

finding good short form performance, others poor, and some-



76 

times it was found that the short and full forms hit at about 

the same rate. 

Another literature grew out of the original studies, 

which mostly used psychiatric inpatients as subjects. This 

newer research attempted to establish the validity of the 

short forms with new populations such as alcoholics, the 

elderly, the blind, and the illiterate. This research used 

many of the same validity indices as the original studies 

with, generally, the same results. That is, the data was 

mixed but tended to be disappointing for short form propo-

nents. still other, newer research tried expanding the K 

scales on the short forms or using local norms to improve the 

tests' performance. Usually these had at least a small 

positive effect. 

The MMPI-168 and FAM tended to fare better than the 

Mini-Mult across studies. Newmark (1981) wrote that the 

MMPI -168 and FAM "are ex tremely useful with ps ychi at ri c 

inpatients," while the Mini-Mult "has no utility with any 

type of patient or normal samples." Between the MMPI-168 and 

the FAM, the MMPI-168 enjoys a small advantage in its valid

ity data, in its research popularity, and in its clinical 

use. All of the short forms, however, are in disfavor 

relative to their status in the late 1970s, with some authors 

questioning whether they have any utility at all. The 

research has slowed in the 1980s, although a few studies are 
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still published, usually trying to establish a short form's 

utility with a special population that would present problems 

in obtaining a full MMPI, such as the illiterate or the 

elderly. 

Bayes' Rule and Teather's Procedure 

Bayes' rule was devised by Thomas Bayes, an eight-

eenth century British theologian, and "is well known as 

containing the first attempt to use the theory of probability 

as an instrument of inductive reasoning" (Fisher, 1970). The 

rule functions as a method for calculating conditional proba-

bi lities. If you have a random variable B, which can take 

anyone of k possible values conditional on another variable 

A, then elementary probability says, 

_ P(AOB;) 
B(B/A) - P(A) 

That is, if A is an exhaustive set, then the proba-

bility of a set of elements Bj in the presence of A, or given 

A, is the probability of the intersection of A and Bj' 

divided by the probability of A. 

It is also true that 

P(A) = P(AnBl) + P(AnB2) + ••• + P(AOBk ) 

= P(Bl)P(A/B1) + P(B2)(P(A/B2) + ••• + P(Bk)P(A/Bk) 

k 
I P(Bi)P(A/Bi). 

i=l 
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The probability of A is equal to the sum of the probabilities 

of the intersections of A with the elements of B, if the 

elements of B are mutually exclusive and exhaustive. This 

expression can be simplified by noting that the law of multi-

plication says peA B) = peA) x P(B/A), then substituting. 

This yields 

P( B
j 

/A) 
PCBj )P(A/Bj ) 

= k 
L PCB. )P(A/B. ) 

i=l ~ ~ 

( 1 ) 

which is Bayes' rule (Mendenhall & Schaeffer, 1973). P(Bj/A) 

is called the posterior probability of Bj and P(Bj) is termed 

the prior probability of Bj. It says that the probability of 

Bj given A is the probability of the intersection of Bj and A 

divided by the sum of the probabilities of the intersection 

of A with the elements of B. 

As an example of the use of Bayes' rule and of prior 

and posterior probabilities, consider a physician who screens 

his patients with a test for cancer. He knows that 10% of 

his patients have the disease and that his test detects 

cancer 95% of the time among these patients. He also knows 

that the test makes some errors and detects cancer in 

patients who do not have it 1% of the time. The question is 

what is the probability that a patient who tests positive 

actually has the disease? 

-----.. ----- .. --.-.---~-.... -.--.~ .. '"-~----.--. 
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P tests positive 

C cancer present 

N = not cancerous 

pic positive test in a 

cancerous patient 

PiN positive test in a 

noncancerous patient 

P(C) 

peN) 

.10 

.90 

pcp/C) = .95 

pepiN) = .10 
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We w ish to find the probability of the presence of cancer 

given a positive test, P(C/P), which is the posterior 

probability of cancer. The prior probability that a patient 

has cancer is .10. Using the rule 

P(C/P) 
= P(C)P(P C) + P(N)P(P/N) 

(.10)(.95) 
(.10)(.95) + (.90)(.01) 

.91 

(2 ) 

This probability, the probability that the patient 

has the disease given the positive test result, can also be 

thought of as the efficiency of the test, where a perfect 

test would have an efficiency of one. 

The difference between Pcp/C) = .95 and PCC/P) = .91 

can be accounted for by diagnostic errors--in this example by 

false positives. Even though the test is quite sensitive 

when the patient is ill, the number of persons detected as 

--._---_ .. _-._---
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being ill when they are in fact not deflates the posterior 

probability relative to the accuracy of the test with cancer

ous patients. This brings up factors which can cause a test 

to be a poor indicator. Looking at (2) from the example, it 

is obv ious tha t the numerator and the denominator are 

identical except for P(N)P(P/N), the term accounting for the 

false posi ti ves. This term has two parts. One of them is 

pepiN), the probability of a false positive, an increase in 

which causes a decrease in P(C/P), the test efficiency. This 

is intuitively obvious and is the first source of error. The 

second source is not as obvious. If the probability that the 

person does not have the disease, peN), is large, P(C/P) also 

will decrease, meaning that if the number of people not 

having the disease but who are still given the test is large, 

the test will function poorly. Meehl and Rosen (1955) noted 

this latter fact, and more will be made of it later in this 

paper. 

Figure 1 shows the relationship between P(C/P), 

PCP/C), and P(C) for constant values of PCP/C). Notice that 

as P(C) increases, P(C/P) becomes larger. Alternatively, as 

P(C) decreases, P(C/P) also does. PCp/C) is the test's 

ability to detect the disease given that it is present. The 

different curves correspond to various changes in this 

ability to detect. It is interesting that, with a large 

prior probability, a test can have a posterior probability 

-_._-.--. -- .. " .--. ..-------.------ .. - ---------
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Figure 1. Bayes' theorem: correct diagnosis as a function of prior proba
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greater than its unweighted ability to detect the disease in 

a population where the disease is present. To see this, 

imag ine a hori zontal Ii ne ex tend ing from the poster ior 

probability, P(C/P), value of .9 to the top PCP/C) curve of 

.90. Notice that they intersect at a P(C) of .5, implying 

that for prior probabilities exceeding .5, a test which 

detected 90% of cancer cases where cancer was present would 

outperform this rate and correctly hit over 90% of the time. 

This is sometimes known as IIbootstrapping." Conversely, if 

the prior probability is low, less than .5 in this example, 

the posterior probability of a correct detection will be less 

than the original P(p/C). PCp/C) is also crucial. Notice 

that if PCP/C) exceeds .5, a smaller increase in the prior 

probabilities, P(C), can cause great gains in the posterior 

probabilities, especially when PCp/C) is very large and P(C) 

is small. If PCp/C) is small, however, and unable to cor-

rectly detect the disease in a population that has it, large 

increases in the prior probabilities are required to obtain a 

hit rate of only .5. On Figure 1, with a PCp/C) of .10, a 

randomly selected individual would only have a 50% chance of 

actually having cancer given a positive test, even if 90% of 

all persons tested had cancer. Clearly, Bayes' rule provides 

an excellent method for evaluating a diagnostic indicator. 

A final point to be made using (2) concerns the 

P(C)(p/C) terms which are the diagnostic hits made by the 

---..------ -- , .. _ ... _ .. _-.---.-... _._--_ .... , 
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test. We wish this term to be large, and the way to do this 

is to have a sensitive test where pcp/C) approaches one and 

to use the test on a population it is intended for so that 

P(C) is large. This is a commonly overlooked fact in MMPI 

research. Often this test, which was designed to detect 

serious psychopathology, mostly psychoses and neuroses, has 

instead been used as a test in such areas as alcoholism, 

physical disorders, drug abuse, and family problems (Butcher 

& Tellegen, 1978). While there undoubtedly are correlates 

between such topics and other pathology, as a detection 

device for them, the MMPI must be less than optimal. 

Some Applications of Bayes' Rule 

In one form or another, a Bayes' analysis has been 

applied to problems in many fields. In recent years, medi

cine in particular has expressed interest in a Bayes attack 

on diagnostic issues. These studies usually proceed in one 

of two ways. The first is an examination of a diagnostic 

test's or system's efficiency, such as was discussed in the 

preceding section. The second uses Bayes' rule in a 

sequential manner to determine the probabilities of an array 

of diagnoses given an array of test results, then makes an 

allocation to a diagnosis based on the largest probabilities. 

This often is done in conjunction with a computer-based 

approach to diagnosis. Studies of the fir st type are the 

main focus of the present study. 
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Card and Emerson (1980) gave an overview of the use 

of Bayes I rule for what they termed "test reduction." They 

propos ed decreasing a set of tests, if the tests are fall

ible, so that the amount of misdiagnosis is decreased. Based 

only on its error rates, a test can be excluded, especially 

if it has a high false- posi ti ve rate and is applied to a 

population with a low prior probability of disease. Such a 

test would "be more often false than true." Cost-effective

ness would be enhanced if tests were examined in this manner, 

in their view. 

Katz (1974) echoed a similar theme. He too focused 

on the false positive rates of diagnostic tests and advocated 

examin ing the probabil it ies of true po si ti ves and fa Ise 

positives for tests using a Bayes framework. When choosing 

between tests which perform the same function, the one which 

maximizes the hits while minimizing the errors would be more 

worthwhile. 

An example of this method of determining a test IS 

usefulness in medicine was provided by Simel (1985), who 

looked at an exercise tolerance test for the diagnosis of 

coronary artery disease. He found that adding the test did 

not affect the odds of detecting the disease in any substan

tial way if no chest pain was present, even if a patient had 

a fami ly history of coronary artery disease. However, if 

fleeting chest pain was present, the test increased the 
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posterior probability of correctly diagnosing the disease 

73%, given a positive test result. 

Differentiating between Crohn's disease and a procto

colitis diagnosis, Spicer, Jones, and Jones (1973) started 

with 91 possible discriminating variables. A discriminant 

function analysis reduced these to seven. Calculation of the 

Bayes' posterior odds found that only six would suffice, with 

a very small probability of misdiagnosis. Most of the origi

nal variables were found to contribute little to diagnosis. 

Because the cost of misclassification in medicine can 

be high and medical tests can be painful while yielding 

results of questionable value, Galen and Gambino (1975) 

published a book of a Bayesian analysis of many different 

tests to give some measure of their diagnostic abilities. 

The prior probabilities were impossible to precisely specify, 

of course, so the last one-third of the book gave tables of 

posterior probabilities for various prior probabilities and 

test sensitivity values. 

A related, but more common use of Bayes' rule in 

medical studies is as a model of clinical decision making. 

This will only be- briefly discussed here, since the present 

study did not use Bayes this way. The decision research aims 

at finding the most probable diagnosis among a set of diag

noses given the results of a battery of tests and "allocates" 

a patient to that diagnosis. Often this is conceptualized as 
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a decision tree, with Bayesian posterior probabilities at the 

nodes, or decision points. At each node, a positive decision 

is made for the choice with the largest probability. An 

example of this methodology was provided by Morton, Teather, 

and Du Boulay (1984) with cerebral disease. Given several 

possible final diagnoses such as hydrocephalus, neurinoma, 

infarct or tissue atrophy, their model calculated the proba

bility of each based on such diagnostic signs as dilation of 

ventri cles and expansion or contraction of cortical sulci. 

They found that their model correctly classified 91% of a 

sample of cases. 

Within clinical psychology, Meehl and Rosen (1955) 

wrote an early paper on the use of Bayesian probabilities as 

part of actuarial prediction. At the time, Meehl was touting 

statistical models as superior to clinical deci sion making 

for diagnosis and for making clinical predictions (Meehl, 

1954) • In the 1955 article, prior probabi Ii ti es, or base 

rates, as Meehl and Rosen called them, were singled out as 

one of the most commonly ignored yet important quantities in 

cl inical research at the time. In their view, the lack of 

base rate considerations led to several problems. Fir st, 

stud ies which evaluated the accuracy of assessment devices 

tended to report unrealistically high correct decision rates 

because they contained a large concentration of the target 

group in the standardization sample. Thus, when the device 
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was used with populations with base rates which differed from 

those of the original sample, the hit rate decreased because 

the base rates were lower. Second, by ignoring and not 

reporting base rates, it was difficult to determine the 

populations with which a device might work. Third, because 

base rates were not considered and probabilities were not 

calculated, the hit rates couldn't be determined. Signifi-

cance tests on groups were used instead. 

To amplify the first point, Meehl and Rosen pointed 

out that when hit rates were reported in research, it was 

stated that a test hits x% of the time, but the number that 

was calculated assumed the prior probabilities of a positive 

and of a negative result were equal. 

was turned into: 

p(B./A) = 
J 

P(A/Bj ) 

k 

P(A/Bj ) + i~l 
ilj 

p(A/B. ) 
~ 

That is, Equation (1) 

which clearly describes only very infrequent situations. By 

adding the prior probabilities into the equation, the pos-

terior probability will be more accurate because it could be 

weighted for the numbers of valid and false positives. 

Finally, Meehl and Rosen wrote that a test is not 

useful if it can't detect or classify better than if the test 

had not been used at all. More specifically, to be a good 
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test the instrument must predict with a higher probability 

than one could obtain using the prior probability of a 

positive diagnosis. Symbolically, this is: 

P (B j ) > 

k 
L P( B. ) 

. 1 J. 
i~J 

k 
L P(A!Bi) 

i=l 
i~j 

or the ratio of the prior probabilities must exceed the ratio 

of the false positives to the valid positives. If thi s 

condition is not met, then the instrument is classifying more 

often incorrectly than correctly. 

Although the Meehl and Rosen article has been cited 

rather commonly in the literature, use of Bayes' rule to cal-

cula te posterior probabilities has been nearly nonexistent. 

Recognition of the importance of the base rates increased, 

but they still are rarely reported or used in calculations. 

Garfield (1978) included this oversight in his review of 

research problems in clinical diagnosis. He noted that for a 

diagnostic procedure to be effective it "must clearly exceed 

the base rates for a particular disorder, II and "attention to 

such matters along wi th a ttention to fa Ise posi ti ves and 

negatives indicates the potential difficulties in using 

diagnostic procedures for disorders in which the incidence is 

very low." He also wrote, "Listing the percentage of correct 

-------... >---_ .. ------- ~---.- .... -.~.-~ . 
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hi ts or diagnoses obtained by a particular diagnostic tech

nique is not sufficient." 

There have been a few attempts to use a Bayesian 

approach to diagnosis in the more recent clinical literature. 

Tsujimoto and Berger (1986) favor this approach, but caution 

that the base rates should not attract all of the attention. 

What they call the diagnostic ratio, or P(A/B), the nonprior 

probability weighted conditional probability of two events, 

should receive equal attention because it is a measure of the 

sensitivity of the clinician or assessment device. 

Using Bayes' rule as a diagnostic bootstrap was 

advocated by Rorer and Dawes (1982). They maintained that 

current practice proceeds as if all base rates are about 

equal to .5. If local rates were kept and known, better 

diagnostic criteria, or "cutting scores, II could be used to 

refine and improve diagnosis. Finn (1982) echoed this 

sentiment and added that such a procedure would be flexible 

and avoid the problems associated with fixed rule systems 

such as DSM-III. Grove (1985) performed a Monte Carlo 

simulation with varying diagnostic sensitivities, speci

ficities and base rates. He concluded that bootstrapping 

contributed little to improved DSM-III diagnoses. Fixed 

diagnostic rules contribute to interclinician reliability, 

according to Widiger (1983). Moving to flexible rules would 

"muddle diagnoses to the point they would lose all value as 
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theoreti ca 1 constructs and wou ld have Ii tt Ie reI iabili ty 

across clinician or time." 

Teather's Procedure 

While Bayes' rule has attracted little attention in 

clinical psychology, in statistics it has received a lot of 

attention. It has spawned many adjuncts and derivatives, 

including a whole set of procedures which mirror the classi

cal statistics based on maximum likelihood, such as the T

test and regression. 

One Bayes spinoff which was used in the current study 

as a method to assess the change in diagnostic accuracy 

associated with changes in diagnostic procedures was derived 

by Teather (1974). Teather starts by assuming that the 

probabilities of diseases given diagnostic signs can initi

ally be found and put into contingency tables even though the 

signs may not be independent. This original placement would 

correctly place some individuals and misplace others. Then 

new observations on signs can be made (or the measurement can 

be changed in the current study) which will result in a new 

classification with (a) new individuals now in the correct 

category and (b) formerly correctly placed iudividuals now in 

an incorrect class. Via a rigorous proof, Teacher shows that 

if r/J is the change in accuracy resulting from the new 

procedure, then, 
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1. E(Q) = (a - b)/t 

2. Var ( Q) = (a + b) / ( t (t + 1» - (a - b) 2 / ( t 2 (t + 1) ), 

allowing calculation of the mean and confidence intervals of 

the change. Furthermore, Teather thought it useful to assess 

the probability that the change in accuracy is positive. He 

proposed probability contours to accomplish that, such as the 

ones in Figure 2. For a given value of a and b, say a l and 

b l
, the probability of a positive increase in accuracy can be 

determined against chance. For the hypothetical values of a l 

and b l
, it is .80. The a" and b" are examples of values 

which lead to a high degree of certainty that diagnostic 

accuracy is increased, .99. Bayesian posterior probabilities 

distribute approximately as beta distributions and these 

probability contours are also approximately beta. So, for 

values of a and b, the probability of a true change in 

accuracy, ~, has the approximate distribution 

~ - Sea, b) 

which can be looked up in tables of the beta distribution to 

identify the appropriate contours. 

Bayes Summary 

Bayes I theorem is a simple statistic which yields a 

probability value. The value is a function of the proba

bility of true and false positives (and true and false 
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Figure 2. Example of a probability contour. 
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negatives) and their prevalence. It is the prevalence, or 

prior probability, which distinguishes Bayes by weighting the 

possible decisions by the frequency with which they occur. 

Bayes' rule is used in many different fields. One 

use is as a measure of a test's diagnostic accuracy. It also 

can be used to model diagnostic decision making. Studies 

doing ei ther or both are fairly common in medicine. In 

clinical psychology, Meehl and Rosen wrote the most prominent 

arti cl e tout ing Bayes' rule in 1955. They emphasized the 

importance of base rates, or prior probabilities, in calcu

lating diagnostic accuracy. They also urged increased 

attention to reporting base rates in clinical studies. It 

rarely has been done, and Garfield echoed Meehl's and Rosen's 

calls in a 1978 article discus si ng problems in d iagnosti c 

research. The most recent debate over Bayes in clinical 

research was whether by use of prior probabilities it would 

be possible to bootstrap, or artificially inflate, the accu

racy of diagnoses. The issue was not completely resolved. 

In statistics, Bayes' theorem has spawned a set of 

statistical tests parallel to those common ones based on 

maximum likelihood. Much debate ensued over these new 

methods, most of which revolved around the subjectivity 

involved in setting prior probabilities a priori. 

Other procedures have grown from Bayes' rule. One of 

them was by Teather. It involves adding information to a 
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diagnostic procedure then determining the change in diag-

nostic accuracy as a resul t. He also had a method for 

determining the probability of the increase against random 

fluctuation using the beta distribution as the foundation. 

Purposes of the Present study 

Several characteristics evident in the prior research 

motivated the present study. First, the short form studies 

used the MMPI as their criterion most of the time. Several 

authors suggested that, given the MMPI's fallibility, 

external criteria might be better choices. So, this study 

examines the abilities of the Mini-Mult, the FAM, and MMPI-

168 to match the MMPI' s characteri stics and to accurately 

predict diagnosis on their own. 

Second, if the MMPI is fallible against diagnosis as 

an external criterion, it seems prudent to see just how 

fallible it is and whether it performs worse than the abbre

viated MMPls. So this will be checked. 

A method of interpreting the profiles of these tests 

is required to arrive at a predicted diagnosis for evaluation 

of their diagnostic accuracy. Code typing using the Gilber

stadt and Duker system was a very common method as an aid in 

diagnostic formulation for many years in the Veterans 

Administration. This system was applied to many thousands of 

profiles. Complex code typing systems have rarely been used 

in short form studies and the Gilberstadt and Duker system 
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even less. To see how GS performs with the short forms and 

the MMPI, - then, is a third goal of this study. Due to 

required large sample sizes, DSM-II diagnoses had to be used 

to have enough cases for this analysis. Gilberstadt's and 

Duker's system predicted DSM-II diagnoses, so this is a good 

reason to use it too. Finally, the GS system was constructed 

with veterans in mind. This study's data were obtained at a 

VA, so the system matches the patient type. 

A fourth goal is to calculate hit rates using Bayes' 

rule. The frequencies of the diagnoses and code types need 

to be considered when evaluating the tests. A test might hit 

one particular diagnosis perfectly, but if only one in one 

thousand cases seen are of this type and the test does poorly 

with the other cases, Bayes' rule will take these frequencies 

into account as prior probabilities. 

Related to this, the use of Bayes is also the fifth 

purpose because previous research has relied on maximum 

likelihood statistics and group differences, not probabili

ties. These latter statistics are fine, of course, and the 

usual analyses with them will be performed. But because such 

things as large sample sizes, having scales extracted from 

the full MMPI and other factors which should be extraneous to 

the evaluation affect t-tests and correlations (usually 

making them spuriously high), Bayes' Theorem, which is less 

affected by the problems is superior. Also, the maximum 
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likelihood methods have distribution and measurement 

assumptions underlying their use. Bayes' rule perf orms no 

matter what form the distributions take and no matter what 

type of measurement as long as it can be made discrete. 

Furthermore, the variables in this study are primarily 

nominal or ordinal and discrete, giving Bayes' an advantage 

over the maximum likelihood methods. 

A further investigation will look at the ef fect of 

using equations derived from the sample for short-scale 

prediction of full MMPI scale scores. Moreland (1983, 1984a, 

1984b), among others, has suggested the use of local norms as 

a possible method for increasing the short form hit rates. 

It seems that this should work. 

Finally, the short f0rrns have performed moderately 

well at best, and poorly, at worst in the previous research. 

This is especially true for code type measures. So a final 

motivation for this study is the improvement of the short 

forms for code type correspondence. An analysis of the 

posterior probabilities might identify a code type on a short 

form which might be altered to increase its hit rate with the 

full MMPI code type. Teather's procedure will be used to 

evaluate the effect of any adjustment. 

In summary, the first purpose of this proj ect is to 

evaluate the short forms' performance with respect to the 

full MMPI using the traditional methods and Bayes' rule. It 
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is wished to then evaluate the abbreviated and full MMPls for 

their hit rates on psychiatric diagnosis. These proj ects 

will be accomplished with the published equations for 

converting the short scales to full ones and with equations 

derived from the data to see if there is improvement. Then, 

since code type correspondence has been a regular short fall 

for the short forms, the results will be examined to identify 

a code type which might be made to yield higher correspond

ence between a short and the full test. Teather's procedure 

will be used to evaluate the magnitude of the effect any 

changes made have on code type correspondence. 
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CHAPTER 2 

METHOD 

Summary of Procedure 

This study was concerned with determining the 

correspondence between abbreviated MMPIs and the longer test 

. for the usual measure s of sca le to scal e rna tchi ng, valid 

profile detection, and high point congruence. The Gilber

stadt and Duker code typing system was applied to all of the 

profiles, and the probabilities and distributions of hits and 

misses from the short to full forms were found. The proba

bilities were posterior probabilities calculated with Bayes' 

rule. Bayes' rule again was applied to find the post er io r 

odds of hits and misses of predicted diagnosis from the short 

forms and fu 11 MMPI agai ns t clini ca 1 diagnos is. These 

analyses were done with the original equations for short form 

to full form scale estimation supplied by the tests' authors 

and new equations calculated from the sample data. Because 

code type matching has been one of the measures with the 

poorest results in the prior short form evaluation research, 

an attempt was made to find a code type which could be made 

to match better from the short to long tests. Any change in 

the distribution of hits and misses coming from this attempt 
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to force a match were tested against chance using a procedure 

devised by Teather. 

Subjects 

The records of six hundred consecutive patients who 

had been administered the MMPI between the years 1969 and 

1976, inclusive, at a Southwestern Veterans Administration 

Medical center formed the data base for this study. All 600 

had to have completed most of the MMPI to be included and the 

answer sheet had to be legible. Seventeen subjects were 

female, and they were eliminated from subsequent analyses to 

keep the sample homogeneous for gender. This left 583 

subjects for the Mini-Mult and the FAM and 359 for the MMPI-

168. Time constraints stopped the author from scoring all of 

the profiles for the MMPI-168. All of the subj ects were 

veterans, with age range from 18 to 71 and a mean of 40.6 

years. Caucasians accounted for 85% of the sample, 9% were 

Mexican-American, 2% Black, 1% American Indian, 1% other, and 

16% could not be classified based on the information avail

able. Approximately 49% of the sample were married, 14% 

single, 14% divorced or separated, and 22% unknown. Highest 

level of education attained could not be determined in 38% of 

the cases; 14% were high school graduates, 13% had some 

college education, 5% were college graduates, and 3% had 

attended graduate school or had obtained a graduate degree. 

Eleven percent went to high school but failed to graduate, 



100 

nine percent did not attend high school, and 7% obtained a 

GED. 

The diagnoses were those listed in the psychology 

service files. For the sample of 583 subjects, over 200 

distinct diagnoses were assigned. Appendix I shows the first 

diagnosis collapsed to 62 categories in DSM- II terminology 

when possible. The most frequent diagnoses were depressive 

neurosis (N = 41) and paranoid schizophrenia (N = 39). In 

11% of the cases, not enough information was contained in the 

files to note the diagnosis, or the case said no diagnosis 

was determined. In 6% of the cases it was clear that a 

diagnosis would have been made or had been made, but it 

couldn't be determined from the file information. This is 

"diagnosis unknown" in Appendix I. 

were for a psychotic disorder, 

Most of the diagnoses 

although neuroses and 

personality disorders were also well represented. 

Overall, the subj ects presented the wide variety of 

demographic variables one would expect to be trea ted by 

mental hea 1 th prof es sional s in a veterans general medical 

hospital. While Mexican-Americans seem to be underrepre

sented for a Southwestern facility, most of the other charac

teristics were as could be expected, with a broad range of 

education, marital status, and age. 
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Instruments and Procedures 

The Mini-Mult, FAM, MMPI-168, and MMPI were the in-

struments used in this study. For each short form, templates 

were made to rescore the MMPI answer sheets in the Psychology 

Service files. The MMPI had already been scored and its 

scores were merely copied onto the data sheet. The items to 

score for each short test were obtained from Faschingbauer 

and Newmark (1978). The entire file was examined for each 

case to obtain diagnoses, age, sex and other demographic 

variables. 

The first step was to turn the short form raw scale 

scores into their full form equivalents. Faschingbauer's and 

Newmark's book (1978) contains a conversion table to accomp-

1ish this with the Mini-Mult. The table was produced with 

bi vari ate regres sion equat ions whi ch y ie ld full MMPI raw 

scores from Mini-Mult raw scores. After applying the 

equations, the resultant raw scores were K-corrected in the 

usual manner using the Mini-Mult K scale, then turned into T-

scores using the same relation as is used to convert to T-

scores with the full MMPI: 

where 

T-scores «Mini K - MMPI Mean) x 10) + 50 
MMPI SD 

Mini K = K corrected Mini-Mult scale scores 



MMPI Mean = Mean of the scale being estimated on the 

full MMPI 

MMPI SD = Standard deviation of the scale being 

estimated on the full MMPI 
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A· similar procedure was used with the FAM. A 

conversion table from Faschingbauer and Newmark (1978) was 

used to convert raw FAM scores to full MMPI raw scores. The 

FAM's K scale was added to the appropriate FAM scales in the 

usual way. 

formula. 

T- scores were ca lcul ated using the T- score 

Regression equat ions whi ch y ie Id K-corrected MMPI 

scale scores from MMPI-168 raw scores were used with the last 

short form. The equations came from Overall and Gomez-Mont 

(1974). The usual equation was used to find T-scores. 

The re suI t ing es timates were subj ected to the same 

analyses typically found in the short form literature. For 

each abbreviated test, scale-to-scale correlations with the 

full form were calculated using Pearson's r, as is usually 

done. Paired sample T-tests were also used to test the 

differences between the scale means. A computer program was 

written to find when the short forms had the same highest 

single elevation as the MMPI, the two highest in the same 

order, the two highest in either order and the three highest 

scales in the same order for all of the tests. Only the 

clinical scales were considered in the highest point 
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calculations. Finally, the correspondence between the short 

forms and the full MMPI in identifying valid and invalid 

profiles was checked. 

The ini t ia 1 Gi lbertstadt and Duker code typing was 

done by hand to become familiar with it and because no com

puter was available at the time. All 600 full MMPI profiles 

were plotted and checked for the 19 GD prototypes plus a 

"normal" type the author added. The normal type had the 

rather commonly seen rule that all scale elevations must have 

been less than or equal to 70 T-scores. The Gilbertstadt and 

Duker system later was programmed and the full MMPI scores 

run. The output was compared to that found by hand, errors 

identified, and the program refined until every case fell 

into its correct code, if it was codeable. The program then 

was used to identify the Gilbertstadt and Duker prototypes 

plus the normal type on the short forms. The Mini-Mul t has 

no Mf or Si scales. On the nine prototypes which had rules 

which included Mf or Si, those rules were eliminated from the 

program and thus ignored for coding the Mini-Mult. 

Next, Bayes' rule was applied to get a measure of how 

often the short form profiles matched the full form. Speci

fically, the posterior probabilities of PCshort form code 

type/MMPI code type) and PC short form high points/MMPI high 

points) were calculated. The code type matching was found 

for valid and false positives and valid and false negatives. 
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For the high points, only the posterior probability P(short 

form high point/MMPI high point) was calculated. The result 

gives the probability of a match, but just as interesting, 

the probability of a miss for all other high points. 

The performance of the short forms against diagnosis 

as a criterion has attracted little attention. Most of the 

research has tried to fit the short forms to the full MMPI • 

. The MMPI is not a perfect instrument. So P( code type/diag

nosis) was examined for positive hit rates for the short 

forms and for the MMPI. Clearly, the 62 diagnoses listed in 

Appendix I are too many for there to be any meaningful 

frequencies to hit on. So the 62 were collapsed further to 

10 maj or diagnostic ca tegories: organic brain syndrome, 

personality disorder, neurosis, psychosis, substance abuse, 

physical problems, normal/no mental disorder, adjustment 

reaction, none determined or unknown and psychophysiological 

disorders. The diagnoses associated with each of the 

Gilbertstadt and Duker prototypes were used as the predicted 

diagnoses from all of the tests. Next, the P(diagnosis/code 

type) was found to determine which, if any diagnoses the code 

types predicted well. 

The equa ti on s to predict full form raw scores from 

short form raw scores then were changed. The published 

conversions were replaced with equations calculated from the 

sample data. The new equations were formed so that they 
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emulated the originals in form. The new Mini-Mult predictors 

were still bivariate regression equations. The FAM got new 

substitution equations and multiple regression with all of 

the scales as possible predictors of any other single scales 

was used for the MMPI-l68. The preceding anal yses were 

rerun, and improvement was expected. 

Finally, because code type hits by the short forms 

have traditionally been so low, improving this hit rate was a 

goal of this project. So, promising prototypes of the best 

short form were identified. Then a prototype's rule or rules 

were relaxed, allowing new cases to hit on both the short 

form and the long form for the prototype and previous hits 

could mi grate in to an incorrect classification. Teather's 

procedure was used to determine whether there was any net 

improvement and what the probability of this improvement was 

against chance. 

Summarizing, first, the traditional measures of the 

short forms' performance against the MMPI were found. These 

included correlations and t-tests between the scales and high 

point correspondence. Then, Bayes' rule was applied to find 

the conditional probabilities of diagnoses given code types, 

short code types gi ven full cod e type s, cod e types gi ven 

diagnoses and short high points given MMPI high points. The 

prediction equations for each short form were recal cu la te d 

based on sample data. The new equations emulated the form 



the authors I of the test s had chosen. 
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The analyses were 

rerun and improvement looked for. Finally, the best code 

types from the best short form had rules relaxed to allow 

cases to be reclassified. Teather ' s procedure was used to 

determine the significance of that movement. 
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CHAPTER 3 

RESULTS 

Traditional Analyses--Original EqUations 

The first analysis examined the sca Ie means of the 

MMPI, Mini-Mult, FAM, and MMPI-168. Table 15 shows them as 

K-corrected T-scores (top value) and non-K-corrected raw 

scores (bottom value). The formulas for converting MMPI-168 

scales yield K-corrected MMPI estimates, so there were no 

non-K-corrected raw scores to report. The Mini-Mult has no 

Mf or Si scales, so these are blank on the table. Dependent 

samples t-tests between each of the short forms' scales and 

the MMPI were calculated as has been the usual custom in 

prior research. Given the large sample sizes, it is not 

surprising that most of the differences were significant at p 

= .05. Those which were significant at .05 or smaller are 

marked with an asterisk. Overall, the MMPI-168's means were 

closer to the MMPI's, and it has the fewest asterisks. It 

did very well with scales L, K, D, Hy, Pd, Pt, and Ma. It 

overestimated F by quite a lot and Mf, Pa, and Sc less so. 

Si was greatly underestimated and Hs too, although by not as 

much. 

The FAM performed next best. It closely matched the 

MMPI's T-scores on scales F, K, Hs, Hy, Pd, and Si. It 
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Table 15. Scale means obtained on all four tests as T-scores 
and non-K-corrected raw scores--origina1 equa
tions. 

Scale 

L 

F 

K 

Hs 

D 

Hy 

Pd 

Mf 

Pa 

Pt 

Sc 

Ma 

Si 

MMPI 

50.52 
41.15 

69.24 
10.62 

49.34 
11.94 

73.33 
14.47 

78.12 
28.38 

70.83 
27.97 

70.13 
22.66 

62.19 
26.69 

65.04 
13.19 

70.42 
20.97 

75.28 
23.49 

64.62 
20.00 

56.11 
30.85 

Mini-Mu1t 

58.35* 
6.51* 

68.33* 
10.16* 

42.91* 
8.47* 

68.60* 
14.36 

78.10 
28.37 

69.53* 
27.25* 

67.48* 
22.92 

66.42* 
13.67* 

63.43* 
21. 03 

71. 59* 
25.04 * 

60.53* 
19.07* 

Test 

FAM 

48.95* 
3.69* 

68.71* 
10.35* 

51.18* 
12.94* 

73.98* 
14.22* 

81. 34* 
29.73* 

70.50 
27.78 

71.13* 
22.68 

65.17* 
28.22* 

66.83* 
13.81* 

74.77* 
22.10* 

78.43* 
24.13* 

60.46* 
18.15* 

56.14 
30.88 

MMPI-168 

50.71 

74.69* 

48.89 

70.63* 

77.77* 

69.43 

70.83* 

65.99* 

67.76* 

69.58 

77.51* 

64.66 

47.71* 

Top numbers are K-corrected T-scores and bottom non-K
corrected raw scores. 

* Significant at p = .05 or above, two-tailed paired t-test 
with df = 582 for Mini-Mu1t and FAM and df = 358 for 
MMPI-168. 
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underestimated Land Ma by less than 5 T-scores and overesti-

mated the rest by less than 5. In raw scores, it estimated 

within one point of the MMPI on 9 of the 13 scales. Of the 

rest, a 11 were wi thin two raw score points of the MMPI 

scales. 

The Mini-Mult did decidedly worse than the others. 

Only three scales were quite close to the MMPI' s T- scores: 

P, D, and Hy. L, K, and Pt differed from the MMPI by more 

than 5 T-score points. The K scale was underestimated by 

over 6 T-score points, and Hs, Pd, Sc, Ma, as well as Pt, the 

K-corrected scales, had at least moderately sized underesti

mates. The K-correction seems to have caused this. Backing 

that up, the non-K-corrected raw scores which were within one 

point of the MMPI included Hs, Pd, Pt, and Ma. Generally, L, 

K, and Sc were the worst Mini-Mult scales and D was its best. 

The Mini-Mul t' s problems with the K-correction were 

further corroborated when correlations between the MMPI and 

short form scales were calculated with K-corrected T-scores 

and non-K-corrected raw scores, as shown on Table 16. In 

every case, the Mini-Mult's correlation was lower in the K

corrected condition. In the case of Hs and Sc, it was over 

.10 lower. Looking at the T-score correlations, L, Hs, Hy, 

Sc, and Ma had very low correlation coefficients. The 

highest coefficient for any scale was .82 for Pt in the T

score condition and .91 for the same scale in raw scores. 

------------ .. _---------------
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Table 16. Correlations between the MMPI scales and the 
corresponding short forms' scales--original 
equations. 

Test 

Scale Mini-Mult FAM MMPI-168 

L .346 .865 .888 

F .707 .929 .872 

K .779 .874 .853 

Hs .231 .925 .935 
.360 .947 

D .780 .908 .885 

Hy .482 .900 .897 

Pd .755 .864 .838 
.847 .897 

Mf .824 .792 

Pa .778 .847 .875 

Pt .823 .859 .848 
.912 .930 

Sc .665 .886 .856 
.804 .946 

Ma .594 .731 .809 
.665 .769 

Si .757 .756 

Top correlations are based on K-corrected T-scores and the 
bottom ones on non-K-corrected raw scores. All of the 
correlations are significant at p = .05 or beyond. 
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The FAM had the most correlations over .90, 4 with T

scores. Only two of its scales dropped below a coefficient 

of .80, Ma and Si, and these exceeded .75. As with the Mini

Mult, every K-corrected scale correlated better as raw scores 

without the K-correction. The contrast was not as dramatic, 

though, with no pair of correlations differing by more than 

.07. 

The MMPI-168 1 s correlations tended to be between .80 

and .90, with one, Hs, above .90, and two, Mf and Si, between 

.75 and .80. All were K-corrected T-scores because that is 

what the conversion equations estimate. Finally, because of 

the large sample sizes, all of the MMPI-168 I S correlations, 

as well as those of the other tests, were statistically 

significant at p = .05 or beyond. 

High poi nt concordance has usually been used as a 

proxy for code type correspondence in previous research. 

Table 17 shows the percentage of times the short forms had 

the same highest point as the MMPI, as well as the same two 

highest points in the same order, the two highest points in 

either order, the three highest points in the same order, and 

the same three highest points in any order. The FAM and the 

MMPI-168 performed about equally well, with the FAM having a 

slight advantage over the MMPI-168 in hitting the same single 

highest point and the same three highest points in any order. 

The MMPI-168 had a slight advantage in hitting the same two 

-----_ ...... _-_._-_. 
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Table 17. Percentage of high point correspondence for the 
MMPI and the short forms--original equations. 

Test Same Same Two Same Two Same Three Same Three 
Single Same Either in Same in Any 

Highest Order Order Order Order 

Mini-Mu1t 36% 13% 22% 4% 18% 

FAM 61% 28% 40% 14% 35% 

MMPI-168 58% 29% 42% 14% 34% 
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highest points in the same order or either order. The Mini-

Mult lagged badly in every condition. 

Being able to emulate the full MMPI's ability to spot 

valid from invalid profiles is important for short forms. 

Table 18 gives the percentage of times each short form agreed 

with the MMPI on profile validity, where a valid profile had 

L, P, and K less than or equal to 70 T-scores. The Mini-Mult 

and PAM spotted about an equal number of valid profiles 

correctly, slightly less than 90%. The MMPI-168 was correct 

only about 70% of the time, but did well in spotting invalid 

profiles. It and the PAM agreed with the MMPI on 88% of the 

invalid profiles. Overall, the PAM was best at spotting 

valid and invalid profiles. 

Bayes Code Type Analysis-
Original Eguations 

The initial Bayes analysis examined the valid and 

false positive and negative rates for code type correspon-

dence between the short forms and the full MMPI after all of 

the profiles had been typed using the Gilberstadt and Duker 

system. This amounted to finding the posterior probabilities 

of P(short form positive for a code/MMPI positive for the 

same code), P(short form negative for a code/MMPI positive 

for the code), P(short form negative for a code/MMPI negative 

for the same code), and P(short form positive for a code/MMPI 

negative for the code). Table 19 shows the distribution of 
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Table 18. Percent agreement between the MMPI and the short 
forms on profile validity--old equations. 

MMPI Prediction Valid Valid Invalid Invalid 
Short Form Prediction Valid Invalid Invalid Valid 

Mini-Mult 89% 11% 58% 42% 

FAM 87% 13% 88% 12% 

MMPI-168 71% 29% 88% 12% 
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Table 19. Distribution of prototype correspondence between 
the Mini-Mult and the MMPI--original equations. 

MMPI Code 
Mini-Mult 

Code No Code 1-2-3 1-2-3-4 1-2-3-7 1-3-2 1-3-8 

No code x263 5 9 6 5 2 

1-2-3 x 1 

1-2-3-4 3 x 1 1 

1-2-3-7 6 x 

1-3-2 4 1 x 2 

1-3-8 7 1 x 

1-3-9 1 

2-7 5 

2-7-4 

2-7-8 12 

4 1 2 

4-3 

7-8 4 

8-1-2-3 1 

8-2-4 2 

8-6 13 1 

8-9 5 

9 

Normal 37 1 22 3 

Total 364 6 14 7 1 5 

% 62.4 1.0 2.4 1.9 1.9 .9 

x = Expected code type agreement 

._-------------- -- ----- - -- - ----- ---
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Table 19--Continued 

MMPI Code 
Mini-Mult 

Code 1-3-9 2-7 2-7-4 2-7-8 4 4-3 4-9 

No code 1 5 9 4 2 3 

1-2-3 

1-2-3-4 

1-2-3-7 1 

1-3-2 

1-3-8 1 

1-3-9 x 1 2 

2-7 x 1 

2-7-4 x 

2-7-8 x 

4 x 3 

4-3 1 x 

7-8 1 

8-1-2-3 

8-2-4 

8-6 2 

8-9 

9 

Normal 2 1 1 

Total 2 7 2 12 11 3 4 

% .3 1.2 .3 2.1 1.9 .5 .7 



117 

Table 19--Continued 

MMPI Code 

Mini-Mult Total 
Code 7-8 8-1-2-3 8-2-4 8-6 8-9 9 Normal and % 

No code 13 10 1 16 8 2 26 390/66.9 

1-2-3 1/.2 

1-2-3-4 2 7/1. 2 

1-2-3-7 7/1.2 

1-3-2 7/1. 2 

1-3-8 1 4 14/2.4 

1-3-9 2/.3 

2-7 8/1. 4 

2-7-4 1 1/.2 

2-7-8 1 1 4/2.4 

4 1 7/1. 2 

4-3 1/.2 

7-8 x 2 1 1 9/1.5 

8-1-2-3 x 1/.2 

8-2-4 x 3/.5 

8-6 x 9 2 1 28/4.8 

8-9 1 x 6/1. 0 

9 x 1 1/.2 

Normal 1 1 3 x 24 76/31. 0 

Total 18 15 2 27 11 6 56 583 

% 3.1 2.6 .3 4.6 1.9 1.0 9.6 100.0 
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the code type hits and misses for the Mini-Mult and the MMPI. 

Obviously, few profiles fit any of the Gilberstadt and Duker 

prototypes. Disregarding the normal code, which the author 

added, 28% of the MMPI profiles were codeable and 20% of the 

Mini-Mult's were codeable. If the normal code was included, 

the MMPI improved to 38% and the Mini-Mult to 33%. Table 20 

details the valid positive rates, the probabilities that a 

randomly selected MMPI which was positive for each particular 

code had a corresponding Mini-Mult which was also positive 

for that code. Nine prototypes had a probability of zero. 

One code, 1-3-7, did not appear on any of the 583 profiles of 

either test. The highest probabilities of .5 occurred on two 

codes which had only two profiles codeable for them. Of the 

prototypes which appeared with reasonable frequency, normal 

(.43 ), 8 -6 (.33) and 4 (.27) had the best valid posi ti ve 

probabilities. Overall, the probability that the Mini-Mult 

would give a correct code, given that code on the MMPI, was 

.21. The false negative rate is the complement of the valid 

positive rate, so these numbers tended to one across codes. 

As one might guess, the valid negative rate, the 

probability the Mini-Mult was negative for a particular code 

given the MMPI was negative for the code, was high across 

prototypes, as seen on Table 21. The false positive rate is 

the complement of the valid negative rate, so these values 

were all close to zero. In the special valid negative cases 
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Table 20. Prototype valid positive and false negative 
probabilities for the Mini-Mult hits on the MMPI-
original equation~. 

Mini-Mult Valid Positives False Negatives 
Code P(Mini+/MMPI+) P(Mini-/MMPI+) 

1-2-3 0.0 1.0 

1-2-3-4 .07 .93 

1-2-3-7 0.0 1.0 

1-3-2 .18 .82 

1-3-8 0.0 1.0 

1-3-9 .50 .50 

2-7 .14 .86 

2-7-4 0.0 1.0 

2-7-8 0.0 1.0 

4 .27 .73 

4-3 0.0 1.0 

4-9 0.0 1.0 

7-8 .11 .89 

8-1-2-3 0.0 1.0 

8-2-4 .50 .50 

8-6 .33 .67 

8-9 0.0 1.0 

9 .17 .83 

Normal .43 .57 

Total .21 .79 
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Table 21. Prototype va 1 i d nega t i v e and fa Ise pos it ive 
probabilities for the Mini-Mult hits on the MMPI-
original equations. 

Mini-Mult Valid Negatives False Positives 
Code P(Mini-/MMPI-) P(Mini+/MMPI-) 

1-2-3 1.0 .00 

1-2-3-4 1.0 .01 

1-2-3-7 1.0 .01 

1-3-2 .99 .01 

1-3-8 .98 .02 

1-3-9 1.0 .00 

2-7 .99 .01 

2-7-4 1.0 .00 

2-7-8 .98 .02 

4 .99 .01 

4-3 1.0 .00 

4-9 1.0 0.0 

7-8 .99 .01 

8-1-2-3 1.0 .00 

8-2-4 1.0 .00 

8-6 .97 .03 

8-9 .99 .01 

9 1.0 0.0 

Normal .90 1.0 

Both not codeable .72 .28 
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where neither test was codeable for any prototype, the 

posterior probability was .77 that the Mini-Mult would be 

negative for all codes given that the MMPI was negative. 

The results for the FAM and the MMPI-168 were similar 

to those of the Mini-Mult. The prototype frequencies for the 

FAM are on Table 22. Twenty-nine percent of the FAM profiles 

were codeable without the normal code included and 37% with 

it. The FAM's valid positive and false negative rates are on 

Table 23. Relative to the Mini-Mult, the FAM had higher 

false positive rates. The 1-2-3-4, 4, and normal codes 

exceeded .5 and had high relative frequencies with respect to 

the sample. The false negative rates still were far greater 

than the valid positives. Across codes, if the MMPI was 

codeable, the posterior probability that the FAM also would 

be codeable and return the same code was .44. The valid 

negative and false positive rates for the FAM are on Table 

24. If the MMPI was negative for a code, the FAM was almost 

certain to be as well. Similarly, it was rare for the FAM to 

find a code when the MMPI said it was not there. 

The frequency distribution for the MMPI-168 and the 

MMPI is shown in Table 25. Twenty-one percent of the MMPI-

168 profiles were codeable with the normal code ignored and 

32% with it included. Table 26 shows that the MMPI-168 had 

more valid posi ti ves at zero and more f al se negatives of 

1.0 than the FAM or the Mini-Mult. Taking frequency into 



122 

Table 22. Distribution of prototype correspondence between 
the FAM and the MMPI--original equations. 

MMPI Code 
FAM 
Code No Code 1-2-3 1-2-3-4 1-2-3-7 1-3-2 1-3-8 

No code x278 5 3 5 9 4 

1-2-3 3 x 1 

·1-2-3-4 3 x 9 

1-2-3-7 3 2 x 2 

1-3-2 3 x 1 

1-3-7 1 

1-3-8 3 x 1 

2-7 3 

2-7-4 1 

2-7-8 9 

4 1 

4-9 

7-8 18 

8-1-2-3 15 

8-2-4 3 

8-6 7 

8-9 3 

Normal 10 

Total 364 6 14 7 11 5 

% 62.4 1.0 2.4 1.2 1.9 .9 

x Expected code type agreement 
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Table 22--Continued 

MMPI Code 
FAM 
Code 1-3-9 2-7 2-7-4 2-7-8 4 4-3 4-9 7-8 

No code 1 4 2 6 4 3 2 7 

1-2-3 

1-2-3-4 

1-2-3-7 

1-3-2 

1-3-7 

1-3-8 

2-7 x 2 

2-7- x 

2-7-8 1 x 6 2 

4 x 6 1 

4-9 x 1 

7-8 x 9 

8-1-2-3 

8-2-4 

8-6 

8-9 

Normal 1 1 

Total 2 7 2 12 11 3 4 18 

% .3 1.2 .3 2.1 1.9 .5 .7 3.1 
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Table 22--Continued 

MMPI Code 

FAM Total 
Code 8-1-2-3 8-2-4 8-6 8-9 9 Normal and % 

No code 9 1 13 6 4 18 384/65.9 

1-2-3 5/.9 

1-2 -3-4 12/2.1 

1-2-3-7 7/1.2 

1-3-2 4/.7 

1-3-7 1/.2 

1-3-8 4/.7 

2-7 5/.9 

2-7-4 1/.2 

2-7-8 1 19/3.3 

4 7 15/2.6 

4-9 1/.2 

7-8 3 2 32/5.5 

8-1-2-3 x 6 21/3.6 

8-2-4 x 1 4/.7 

8-6 xl! 18/3.1 

8-9 x 2 1 6/1.0 

Normal 2 x 30 44/7.5 

Total 15 2 27 l! 6 56 583 

% 2.6 .3 4.6 1.9 1.0 9.5 100.0 
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Table 23. Prototype valid positive and false negative 
probabilities for FAM hits on the MMPI--original 
equations. 

FAM Code 

1-2-3 

1-2-3-4 

1-2-3-7 

1-3-2 

1-3-8 

1-3-9 

2-7 

2-7-4 

2-7-8 

4 

4-3 

4-9 

7-8 

8-1-2-3 

8-2-4 

8-6 

8-9 

9 

Normal 

Total 

Va lid Pos i ti ves 
P(FAM+/MMPI+) 

.17 

.64 

.29 

.09 

.20 

0.0 

.29 

0.0 

.50 

.55 

0.0 

.25 

.50 

.40 

.50 

.41 

.18 

0.0 

.54 

.40 

False Negatives 
P(FAM-/MMPI+) 

.83 

.36 

.71 

.91 

.80 

1.0 

.71 

1.0 

.50 

.45 

1.0 

.75 

.50 

.60 

.50 

.59 

.82 

1.0 

.46 

.60 
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Table 24. Prototype valid negative and false positive 
probabilities for FAM hits on the MMPI--original 
equations. 

FAM Code Valid Negatives False Positives 
P(FAM-/MMPI- ) P(FAM+/MMPI-) 

1-2-3 .99 .01 

1-2-3-4 .99 .01 

1-2-3-7 .99 .01 

1-3-2 .99 .01 

1-3-8 .99 .01 

1-3-9 1.0 0.0 

2-7 .99 .01 

2-7-4 1.0 .00 

2-7-8 1.0 .02 

4 .98 .02 

4-3 1.0 0.0 

4-9 1.0 0.0 

7-8 .96 .04 

8-1-2-3 .97 .03 

8-2-4 .99 .01 

8-6 .99 .01 

8-9 .99 .01 

9 1.0 0.0 

Normal .97 .03 

Both not codeable .76 .24 
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Table 25. Distribution of prototype correspondence between 
the MMPI-168 and the MMPI--origina1 equations. 

MMPI Code 

MMPI-168 
Code No Code 1-2-3 1-2-3-4 1-2-3-7 1-3-2 1-3-8 1-3-9 

No code 

1-2-3 

1-2-3-7 

1-3-2 

1-3-8 

1-3-9 

2-7 

2-7-8 

4 

4-3 

7-8 

8-1-2-3 

8-2-4 

8-6 

8-9 

9 

Normal 

Total 

% 

x168 

1 

6 

3 

1 

1 

2 

1 

4 

7 

3 

8 

5 

11 

221 

61.6 

x 
2 

2 

1 

5 

1.4 

6 

1 

7 

1.9 

x = Expected code type agreement 

x 2 

2 

.6 

6 

x 1 

7 

1.9 

x 

3 

1 

4 

1.1 

x 

2 

2 

.6 
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Table 25--Continued 

MMPI Code 

MMPI-168 
Code 2-7 2-7-4 2-7-8 4 4-3 4-9 7-8 

No code 2 3 1 1 3 8 

1-2-3 

1-2-3-7 

1-3-2 

1-3-8 

1-3-9 

2-7 x 

2-7-8 1 x 

4 x 4 1 

4-3 x 

7-8 1 x 

8-1-2-3 

8-2-4 1 1 

8-6 

8-9 

9 

Normal 1 1 

Total 2 4 6 6 2 4 9 

% .6 1.1 1.7 1.7 .6 1.1 2.5 

----.-.. -.----.~ +- ~.---•• ~~---,-- ~--... -- •• - •• - ~------
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Table 25--Continued 

MMPI Code 

MMPI-168 Total 
Code 8-1-2-3 8-2-4 8-6 8-9 9 Normal and % 

No code 11 1 6 7 1 14 245/68.2 

1-2-3 1/.3 

1-2-3-7 9/2.5 

1-3-2 6/1. 7 

1-3-8 1/.3 

3-9 1/.3 

2-7 1/.3 

2-7-8 3/.8 

4 2 7/1. 9 

4-3 1/.3 

7-8 1 6/1. 7 

8-1-2-3 x 8/2.2 

8-2-4 x 5/1. 6 

8-6 xl! 1 20/5.6 

8-9 x 1 1 7/1.9 

9 x 1 1/.3 

Normal 2 x 22 37/10.3 

Total 11 1 17 10 4 39 359 

% 3.1 .3 4.7 2.8 1.1 10.9 100.0 
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Table 26. Prototype valid positive and false negative 
probabil it ies for MMPI -168 hi ts on the MMPI-
original equations. 

Valid Positives False Negatives 
P(168+/MMPI+} P(168-/MMPI+} 

1-2-3 0.0 1.0 

1-2-3-4 0.0 1.0 

1-2-3-7 1.0 0.0 

1-3-2 .14 .86 

1-3-8 0.0 1.0 

1-3-9 0.0 1.0 

2-7 0.0 1.0 

2-7-4 0.0 1.0 

2-7-8 0.0 1.0 

4 .67 .33 

4-3 0.0 1.0 

4-9 0.0 1.0 

7-8 0.0 1.0 

8-1-2-3 0.0 1.0 

8-2-4 0.0 1.0 

8-6 .65 .35 

8-9 .10 .90 

9 0.0 1.0 

Normal .56 .44 

'rotal .30 .70 
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account, the 4, 8-6, and normal codes were the best. All had 

probabili ties greater than .5. The posterior probability 

that the MMPI-168 would match the MMPI's code given that the 

MMPI was codeable equaled .30. The valid negatives, on Table 

27, tended to 1.0 as the false positives approached zero, as 

happened wi th the other short forms. If the MMPI judge d a 

profile uncodeable, the MMPI-168 agreed with a probability of 

.72. 

Bayes Diagnosis Analysis-
Original Equations 

Next, the probabilities of the external criteria of 

diagnoses, given the code types on the tests, were examined. 

Table 28 displays the Mini-Mult's results using the original 

equations. Most of the codes with reasonable frequencies 

failed to display any pronounced preference for a particular 

diagnosis. Exceptions were the 1-3-2 prediction of neurosis, 

the 7-8 prediction of psychosis, the 8-6 preference for 

psychosis or personality disorder, the 8-9 groupings for 

neurosis or psychosis, and 4's tendency to lack a diagnosis. 

Tables 29 and 30 give the same analysis for the FAM and the 

MMPI -168. For codes with enough cases, the MMPI-168 

predicted neurosis with the 1-3-2 and 8-1-2-3 codes and 

psychosis with 8-9. The FAM predicted neurosis with 1-2-3, 

1-2-3-7, 1-3-8, and 2-7. Psychosis was chosen by 2-7-8, 7-8, 

and 8-9 fairly often. Finally, the data for the MMPI itself 
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Table 27. Prototype valid negative and false positive 
probabilities for MMPI-168 hits on the MMPI-
original equations. 

MMPI-168 Valid Negatives False Positives 
Code P(168-/MMPI-) P(168+/MMPI-) 

1-2-3 1.0 .00 

1-2-3-4 1.0 0.0 

1-2-3-7 .98 .02 

1-3-4 .99 .01 

1-3-8 1.0 .00 

1-3-9 1.0 .00 

2-7 1.0 .00 

2-7-4 1.0 0.0 

2-7-8 .99 .01 

4 1.0 .00 

4-3 1.0 .00 

4-9 1.0 0.0 

7-8 .98 .02 

8-1-2-3 .98 .00 

8-2-4 .98 .02 

8-6 .97 .03 

8-9 .98 .02 

9 1.0 .00 

Normal .95 .05 

Both not codeable .76 .24 
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Table 28. Posterior probabilities of diagnoses given Mini-
Mult prototypes--original equations. 

Diagnosis 

Mini-Mult Pers. Adj. Psycho-
Code Obs. Neur • Psych. Disord. React. physiol. 

No code • 10 .20 .27 .15 .03 .01 

1-2-3 

1-2-3-4 .14 .14 .15 

1-2-3-7 .29 .57 

1-3-2 .14 .57 

1-3-8 .21 .36 .14 

1-3-9 .50 .50 

2-7 .29 .29 .29 .14 

2-7-4 1. 00 

2-7-8 .07 .31 .21 .14 

4 .14 .29 .14 

4-3 1. 00 

7-8 .33 .22 .11 

8-1-2-3 1. 00 

8-2-4 .33 

8-6 .08 .07 .37 .30 

8-9 .33 .50 

9 1. 00 

Normal .11 .21 .11 .13 .03 .03 

Frequency 57 114 146 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 
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Table 28--Continued 

Diagnosis 

Mini-Mult Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .03 .03 .16 .01 387/67.0 

1-2-3 1.00 1/.2 

1-2-3-4 .14 .43 7/1.2 

1-2-3-7 .14 7/1.2 

1-3-2 .14 .14 7/1.2 

1-3-8 .07 .21 14/2.4 

1-3-9 2/.3 

2-7 7/1.2 

2-7-4 1/.2 

2-7-8 .07 .21 14/2.4 

4 .43 7/1.2 

4-3 1/1.2 

7-8 .11 .22 9/1.6 

8-1-2-3 1/.2 

8-2-4 .33 .33 3/.5 

8-6 .04 .11 27/4.7 

8-9 .17 6/1.0 

9 1/.2 

Normal .12 .26 .01 76/13.1 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 



135 

Table 29. Poster ior probabilities of diagnoses given FAM 
prototypes--original equations. 

Diagnosis 

FAM Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physio!. 

No code .20 .21 .24 .14 .03 .02 

1-2-3 .60 .20 .20 

1-2-3-4 .15 .33 .17 .08 .09 

1-2-3-7 .43 .14 .14 

1-3-2 1. 00 

1-3-7 

1-3-8 .50 .25 

2-7 .33 .60 .20 

2-7-4 

2-7-8 .10 .16 .42 .21 .05 

4 .12 .27 .27 

4-9 1. 00 

7-8 .19 .52 .13 

8-1-2-3 .09 .19 .33 .19 

8-2-4 .40 .25 

8-6 .29 .ll .22 .33 

8-9 .83 

Normal .20 .05 .ll .16 .02 

Freyuency 57 ll4 146 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 



136 

Table 29--Continued 

Diag:nosis 

FAM Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

1-2-3 .03 .02 .18 .01 380/65.7 

1-2-3-4 .08 .17 12/2.1 

1-2-3-7 .29 7/1.2 

1-3-2 4/.7 

1-3-7 1. 00 1. /2 

1-3-8 .25 4/.7 

2-7 5/ • 9 

2-7-4 1.00 1/.2 

2-7-8 .05 .25 19/3.3 

4 .13 .20 .07 15/2.6 

4-9 1/.2 

7-8 .03 .13 31/5.4 

8-1-2-3 .05 .19 21/3.6 

8-2-4 .25 .25 4/.7 

8-6 .17 18/3.1 

8-9 .17 6/1.0 

Normal .32 .23 44/7.6 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 
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Table 30. Posterior probabilities of diagnoses given MMPI-
168 prototypes--original equations. 

Diagnosis 

MMPI-168 Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physio1. 

No code .09 .21 .23 .15 .02 .02 

1-2-3 1. 00 

1-2-3-7 .11 .11 .22 .33 

1-3-2 .67 

1-3-8 

1-3-9 1. 00 

2-7 1. 00 

2-7-8 .33 .67 

4 .29 .14 

4-3 

7-8 .33 .33 .33 

8-1-2-3 .13 .50 .25 .12 

8-2-4 .40 .40 

8-6 .30 .05 .30 .20 

8-9 .14 .86 

9 

Normmal .18 .16 .11 .13 .05 .01 

Frequency 36 71 81 57 9 5 

% 10.1 19.8 22.6 15.9 2.5 1.4 
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Table 30--Continued 

Diagnosis 

MMPI-168 Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

1-2-3 .04 .02 .20 .01 244/68.2 

1-2-3 1/.3 

1-2-3-7 .22 9/2.5 

1-3-2 .33 6/1. 7 

1-3-8 1. 00 1/.3 

1-3-9 1/.3 

2-7 1/.3 

2-7-8 3/.8 

4 .14 .29 .14 7/2.0 

4-3 1. 00 1/.3 

7-8 6/1.7 

8-1-2-3 8/2.2 

8-2-4 .20 5/1.4 

8-6 .05 .05 .05 20/5.6 

8-9 7/2.0 

9 1. 00 1/.3 

Normal .03 .22 .19 37/10.3 

Frequency 13 16 66 4 358 

% 3.6 4.5 18.4 1.1 100.0 
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is displayed on Table 31. Neurosis was predicted by 1-2-3-4, 

1-3-2, 1-3-8, and 2-7. 7-8, 8-6, and 8-9 had high probabili

ties for psychosis. Personality disorder was chosen by 4 and 

4-9. No diagnosis having been determined was associated with 

1-2-3-7. 

The previous analysis was then reversed and the pro

babilities of each code type given diagnosis were calculated 

as the first step in determining the diagnostic accuracy of 

each test. Tables 32, 33, 34, and 35 display the results for 

the Mini-Mult, the FAM, the MMPI-168, and the full MMPI, 

respectively. All of the tests had many uncodeable profiles, 

so the largest probabilities across diagnosis and across the 

tests are in the "no code" category, except for the normal 

diagnosis. The FAM, MMPI-168, and MMPI all had higher 

probabilities predicting the normal code the a uthor added 

than a "no code" designation when the diagnosis was, in fact, 

normal. Each diagnosis typically had more than one code type 

which could be associated with it. The rest of the proba-

bilities rather uniformly spread across code types on each 

test reflecting this situation. 

Looking at accuracy more closely, Table 3 (page 25) 

gives the diagnoses thought most likely for each code type by 

Gilberstadt and Duker. Many of the code types can be thought 

of as having more than one associated diagnosis. For the 

next ana ly sis, the probability of what was judged the main 
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Table 31. Posterior probabilities of diagnoses given MMPI 
prototypes--original equations. 

Diagnosis 

MMPI Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physio1. 

No code .11 .22 .25 .14 .03 .02 

1-2-3 .17 .17 .17 

1-2-3-4 .00 .36 .14 .07 

1-2-3-7 .14 .14 .29 

1-3-2 .40 .10 .10 

1-3-8 .20 .60 .20 

1-3-9 .50 .50 

2-7 .57 .43 

2-7-4 .50 .50 

2-7-8 .09 .36 .36 

4 .18 .45 

4-3 .67 

4-9 .75 

7-8 .24 .53 .06 

8-1-2-3 .13 .20 .20 .07 

8-2-4 .50 

8-6 .15 .04 .46 .15 

8-9 .09 .55 .18 .09 

9 .33 .33 .17 

Normal .11 .04 .14 .16 .05 0 2 

Frequency 57 114 146 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 
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Table 31--Continued 

Diagnosis 

MMPI Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .03 .01 .17 .01 363/62.8 

1-2-3 .50 6/1.0 

1-2-3-4 .07 .07 .14 14/2.4 

1-2-3-7 .43 7/1.2 

1-3-2 .10 .30 10/1.7 

1-3-8 5/.9 

1-3-9 2/ .3 

2-7 7/1.2 

2-7-4 2/.3 

2-7-8 .18 11/1.9 

4 .09 .18 .09 11/l. 9 

4-3 .05 3/.5 

4-9 .04 4/.7 

7-8 .06 .01 17/2.9 

8-1-2-3 .07 .07 .04 15/2.6 

8-2-4 .50 2/ • 3 

8-6 .04 .02 26/4.5 

8-9 .01 11/1.9 

9 .17 6/1.0 

Normal .02 .23 .03 56/9.7 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 
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Table 32. Posterior probabilities of Mini-Mult prototypes 
given diagnosis--original equations. 

Diagnosis 

Mini-Mult Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physio!. 

No code .70 .67 .71 .68 .80 .56 

1-2-3 

1-2-3-4 .01 .07 .11 

1-2-3-7 .02 .03 

1-3-2 .02 .03 

1-3-8 .03 .03 .02 

1-3-9 .15 .01 

2-7 .03 .02 .01 .07 

2-7-4 .01 

2-7-8 .02 .03 .02 .02 

4 .02 .01 .01 

4-3 .01 

7-8 .02 .02 .11 

8-1-2-3 .01 

8-2-4 .01 

8-6 .05 .02 .07 .09 

8-9 .02 .02 

9 .01 

Normal .14 .14 .05 .11 .13 .22 

Frequency 57 114 146 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 
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Table 32--Continued 

Diagnosis 

Mini-Mu1t Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .63 .57 .61 .71 387/67.0 

1-2-3 .05 1/.2 

1-2-3-4 .06 .03 7/1. 2 

1-2-3-7 .06 7/1.2 

1-3-2 .04 .01 7/1.2 

1-3-8 .06 .03 14/2.4 

1-3-9 2/1.2 

2-7 7/1.2 

2-7-4 1/.2 

2-7-8 .06 .03 14/2.4 

4 .03 7/1.2 

4-3 1/.2 

7-8 .06 .01 9/1.6 

8-1-2-3 1/.2 

8-2-4 .01 .14 3/.5 

8-6 .06 .03 27/4.7 

8-9 .03 6/1.0 

9 1/ • 2 

Normal .39 .19 .14 76/13.1 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 
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Table 33. Posterior probabil i ties of FAM prototypes given 
diagnoses--original equations. 

Diagnosis 

FAM Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physio1. 

No code .75 .68 .62 .62 .87 .78 

1-2-3 .03 .01 .07 

1-2-3-4 .02 .04 .01 .01 .11 

1-2-3-7 .03 .01 .01 

1-3-2 .04 

1-3-7 

1-3-8 .02 .01 

2-7 .02 .03 .01 

2-7-4 

2-7-8 .02 .03 .06 .05 .11 

4 .02 .03 .05 

4-9 .01 

7-8 .05 .11 .05 

8-1-2-3 .01 .02 .02 .02 

8-2-4 .02 .01 

8-6 .05 .02 .03 .07 

8-9 .03 

Normal .09 .02 .03 .08 .07 

Frequency 57 114 146 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 
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Table 33--Continued 

Diagnosis 

FAM Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

1-2-3 .69 .30 .68 .71 380/65.7 

1-2-3-4 .06 .02 12/2.1 

1-2-3-7 .02 7/1.2 

1-3-2 4/.7 

1-3-7 1/.2 

1-3-8 .01 4/.7 

2-7 5/.9 

2-7-4 .07 1/.2 

2-7-8 .06 .01 19/3.3 

4 .09 .03 .14 15/2.6 

4-9 1/.2 

7-8 .06 .04 31/5.4 

8-1-2-3 .03 .02 21/3.6 

8-2-4 .01 .14 4/.7 

8-6 .03 18/3.1 

8-9 .01 6/1. 0 

Normal .61 .10 44/7.6 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 
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Table 34. Posterior probabilities of MMPI-168 prototypes 
given diagnosis--original equations. 

Diagnosis 

MMPI-168 Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physio1. 

No code .64 .72 .68 .65 .67 .80 

1 ... 2-3 .05 

1-2-3-7 .03 .01 .02 .05 

1-3-2 .06 

1-3-8 

1-3-9 .12 

2-7 .03 

2-7-8 .01 .03 

4 .03 .02 

4-3 

7-8 .03 .03 .04 

8-1-2-3 .03 .06 .03 .02 

8-2-4 .03 .04 

8-6 .17 .01 .07 .07 

8-9 .03 .08 

9 

Normal .08 .08 .05 .09 .22 .20 

Frequency 36 71 81 57 9 5 

% 10.1 19.8 22.6 15.9 2.5 1.4 
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Table 34--Continued 

Diagnosis 

MMPI-168 Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .77 .38 .74 .75 224/68.2 

1-2-3 1/.3 

1-2-3-7 .03 9/2.3 

1-3-2 .03 6/1. 7 

1-3-8 .02 1/.3 

1-3-9 1/.3 

2-7 1/.3 

2-7-8 3/.8 

4 .06 .03 .25 7/2.1 

4-3 .02 1/.3 

7-8 6/1. 7 

8-1-2-3 8/2.2 

8-2-4 .08 5/1. 4 

8-6 .08 .06 .02 20/5.6 

8-9 7/2.0 

9 .02 1/.3 

Normal .08 .50 .11 37/10.3 

Frequency 13 16 66 4 358 

% 3.6 4.5 18.4 1.1 100.0 
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Table 35. Posterior probabilities of MMPI prototypes given 
diagnosis. 

Diagnosis 

MMPI Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physio1. 

No code .72 .70 .63 .58 .67 .67 

1-2-3 .01 .01 .11 

1-2-3 -4 .03 .04 .01 .01 

1-2-3-7 .01 .01 .02 

1-3-2 .03 .01 .07 

1-3-8 .02 .03 .01 

1-3-9 .02 .01 

2-7 .03 .02 

2-7-4 .01 .01 

2-7-8 .01 .03 .05 

4 .01 .06 

4-3 .02 

4-9 .03 

7-8 .03 .06 .11 

8-1-2-3 .04 .03 .02 .01 

8-2-4 .01 

8-6 .07 .01 .01 .05 

8-9 .01 .04 .02 .07 

9 .02 .01 .01 

Normal .11 .02 .05 .10 .20 .11 

Frequency 57 114 146 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 
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Table 35--Continued 

Diagnosis 

MMPI Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .75 .17 .60 .71 363/62.8 

1-2-3 .03 6/1. 0 

1-2-3-4 .06 .04 .02 14/2.4 

1-2-3-7 .03 7/1.2 

1-3-2 .04 .03 10/1.7 

1-3-8 5/.9 

1-3-9 2/.3 

2-7 7/.2 

2-7-4 2/.3 

2-7-8 .02 11/1.9 

4 .04 .02 .14 11/1. 9 

4-3 .01 3/ • 5 

4-9 .01 4/ .7 

7-8 .06 .02 17/2.9 

8-1-2-3 .06 .04 .04 15/2.6 

8-2-4 .13 2/.3 

8-6 .04 .04 26/4.5 

8-9 .01 11/1.9 

9 .04 6/1.0 

Normal .06 .57 .13 56/9.7 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 
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code type diagnosis given the file diagnosis was calculated 

across code types. This gave an overall hit rate for each 

diagnosis for each test. Table 36 shows the initial results. 

For the analysis, code 1-3-9 was judged to be associated with 

OBS. 1-3-2, 2-7, 2-7-4, and 7-8 were counted as predicting 

neurosis. Psychosis was the diagnosis was 1-3-8, 2-7-8, 8-1-

2-3, 8-6, 8-9, and 9. Personality disorders were the 

diagnoses for 1-2-3-4, 4, 4-3, 4-9, and 8-2-4. The 1-2-3 and 

1-2-3-7 code types were grouped into psychophysiological 

disorders. Adjustment reactions, substance abuse, physical 

problems, and no diagnosis were judged not to be associated 

with any code type, so they had zero probabilities and were 

not included on the table. Table 36 shows the most rigid 

condi tion for this type of analysis. The noncodeable cases 

and diagnoses the Gilberstadt and Duker codes never predict, 

such as adjustment,reactions, were included in the calcula

tion of the probabilities, driving the numbers low. Only the 

normal code and diagnosis matched with reasonable frequency. 

The pattern of the probabi Ii ties is quite similar across 

diagnoses for each test, with normal having the highest hit 

rate and OBS the lowest. The MMPI had the highest hit rates, 

with the exception of the FAM outperforming it on the normal 

designation. The total column gives the overall probability 

of a code type hit on diagnosis. The highest is the MMPI at 

.116. 
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Table 36. Posterior probabilities of code type hits given 
diagnosis; most rigid condition--origina1 
equations. 

Test OBS 

Mini- .018 
Mu1t 

PAM 0 

MMPI- 0 
168 

MMPI .018 

Diagnosis 

Neur. Psych. Personality Psycho- Normal Total 
Disorder Physio • 

.053 • 144 .034 0 .391 .074 

.114 .171 .068 0 .609 .100 

.085 .173 .053 0 .500 .087 

.114 .192 .125 .111 .565 .116 

---_ •• __ ••• _- ---------....... ---_. < • ....--._. __ •• 
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Three similar analyses were done with less strict 

conditions. The first, shown on Table 37, still used the 

uncodeables and all of the diagnoses, but all possible major 

diagnoses predicted from the code types were counted, not 

just the one judged primary for the code type. The numbers 

are improved, particularly for neurosis, psychosis, and per

sonali ty disorder. The FAM fared the best and outperformed 

the MMPI for neurosis, psychosis, and overall. However, none 

of the tests did well. 

Narrowing the focus of the accuracy measures, only 

profiles which were codeable into one of the original 19 GD 

prototypes were used in Table 38. The normal code and 

diagnosis were dropped, as were all of the diagnoses but the 

5 listed. The code type diagnoses used were the same as 

those of Table 36, only those which seemed primary. In this 

condition using only codeable profiles, the hit rate went up, 

but no test's overall performance exceeded .500. All of them 

reached that level in the diagnosis of psychosis. The MMPI 

fared best, but the Mini-Mult and MMPI-168 did better with 

psychosis. 

The most liberal condition eliminated the uncodeables 

and diagnostic categories the GD system could not predict and 

allowed the code type diagnoses to predict all of the poss

ible diagnostic groups they name. Table 39 displays the 

results. The FAM, MMPI-168, and MMPI obtained hit rates of 
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Table 37. Posterior probabilities of code type hits given 
diagnosis; all possible code type predictions and 
all data--original equations. 

Diagnosis 

Test OBS Neur. Psych. Personality Psycho- Normal Total 
Disorder Physio. 

Mini- .018 .132 .164 .114 0 .391 .107 
Mult 

FAM 0 .254 .288 .170 0 .609 .173 

MMPI- 0 .169 .222 .193 0 .500 .137 
168 

MMPI .018 .237 .253 .216 .111 .565 .170 
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Table 38. Posterior probabilities of code type hits given 
diagnosi S; only codeable prof il es and primary 
diagnoses--original equations. 

Test 

Mini-Mult 

PAM o 

MMPI-168 o 

MMPI 

OBS 

.111 

.100 

Neur. 

.272 

.382 

.429 

.406 

Diagnosis 

Psych. Personality Psycho- Total 
Disorder Physio • 

.618 

.500 

.636 

.587 

• 167 

.231 

.200 

.393 

o .294 

o .364 

o .382 

.500 .449 
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Table 39. Posterior probabilities of code type hits given 
diagnosis; only codeable profiles and all possible 
diagnoses--original equations. 

Test 

Mini-Mult 

FAM o 

MMPI-168 o 

MMPI 

OBS 

.111 

.100 

Neur. 

.682 

.853 

.857 

.844 

Diagnosis 

Psych. Personality Psycho- Total 

.706 

.840 

.818 

.804 

Disorder Physio • 

• 556 

.577 

.733 

.607 

o 

o 

o 

.500 

.588 

.711 

.672 

.703 
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about .70, overall, with the FAM slightly outperforming the 

other two tests. All three exceeded .80 for neurosis and 

psychosis, and the MMPI-168 exceeded .70 for personality 

disorder. The Mini-Mult lagged far behind the other tests in 

all diagnoses bu t OBS and had an overall hit rate of only 

.588. 

Bayes High Point Analysis-
Original Equations 

The final analysis using the original equations was 

designed to give a clue to the location of the short form's 

problems. Tables 40, 41, and 42 show the distributions of 

the probabilities of short form high points given MMPI high 

points for each test. Even though the prototypes are complex 

and depend on more than single high points, many of them have 

high points among their configural rules. If they mi ss on 

the high points with regularity, it is unlikely they can pass 

the more complex rules. Table 40 shows the Mini-Mult never 

hi t on a Pt high point, having D as the high point when Pt 

should have been over three-fourths of the time. Hs and Sc 

had the same problem, with D being the Mini-Mult high point 

most often when it should have been one of the other two 

scales. Only D had posterior odds greater than .5, at .66. 

The overall posterior odds of the Mini-Mult and MMPI having 

the same high points was .36. 

___________ ... __ . __ . _________ 0'--_____ ... _. 



Table 40. Posterior odds of the Mini-Mult's highest point given the MMPI's highest 
point--original equations. 

MMPI High Point 
Mini-Mult 
High Point Hs D Hy Pd Mf Pa Pt Sc Ma Si 

Hs x 
.28 .12 .27 .18 .25 .07 .06 .02 .21 .67 

D x 
.46 .66 .15 .30 .15 .13 .78 .47 .19 

Hy x 
.14 .06 .44 .09 .15 .13 .04 .11 

Pd x 
.04 .04 .20 .13 .02 .02 

Mf 

Pa x 
.03 .01 .03 .20 .20 .04 .04 

Pt x 
.02 .02 

Sc x 
.04 .10 .12 .23 .20 .33 .17 .35 .34 .33 

Ma x 
.01 .05 .02 .09 

Si 

Overall = .36 

x = Expected high point matches 

~ 
lJ1 
-..J 



Table 41. Posterior odds of the FAM's highest point given the MMPI's highest point 
--original equations. 

MMPI High Point 
FAM 

High Point Hs D Hy Pd Mf Pa Pt Sc Ma Si 

HS x 
.61 .03 .44 .08 .06 .01 .02 

D x 
.24 .68 .12 .11 .10 .07 .33 .09 .02 .33 

Hy x 
.04 .03 .18 .13 .18 

Pd x 
.02 .03 .03 .53 .20 .06 .01 .11 

Ms x 
.01 .01 .06 .02 .55 .13 .02 .13 

Pa x 
.03 .01 .06 .05 .67 .02 .09 

Pt x 
.09 .03 .06 .05 .07 .28 .04 .04 

Sc x 
.06 .13 .15 .11 .05 .07 .17 .81 .04 

Ma x 
.03 .11 .01 .36 

Si x 
.01 .04 .67 

Overall = .66 

x = Expected high point matches 

..... 
OJ 
co 



Table 42. Posterior odds of the MMPI-168's highest point given the MMPI's highest 
point--original equations. 

MMPI High Point 
MMPI168 

High Point Hs D Hy Pd Mf Pa Pt Sc Ma Si 

Hs x 
.64 .04 .17 .08 .07 1.0 

D x 
.16 .65 .04 .19 .12 .12 .42 .16 .04 

Hy x 
.06 .07 .52 .06 .13 

Pd x 
.01 .05 .04 .14 .12 .12 .08 .01 .11 

Mf x 
.01 .01 .13 .11 .50 .05 .06 

Pa x 
.01 .04 .38 .06 

Pt x 
.01 .09 

Sc x 
.09 .14 .09 .15 .12 .25 .33 .71 .14 

Ma x 
.02 .01 .02 .13 .01 .54 

Si x 

Overall = .58 

x = Expected high point matches 

I-' 
lJ1 
\D 



The FAM and MMPI-168 did better. 
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The FAM had an 

overall hit rate of .66 and the MMPI-168 .58. Both matched 

well on Sc, Hs, and D. The MMPI-168 fell to .09 on Pt and 

.42 on Pd. It had no matches on Si. The FAM's lowest scale 

was Hy, .18, followed by Pt, .28,and Ma, .36. 

Traditional Analysis--New EqUations 

Next, new short form scale to full form scale conver

sion equations were derived using the sample data. The usual 

practice would be to randomly split the sample so t ha tone 

part could be used to develop the equations and the other 

part could function as a cross-validation sample. Because of 

the way the data turned out, particularly the small relative 

frequencies of the code types, this was not done. Instead, 

the entire sample was used to estimate new equations. The 

new estimators were constructed so that their form would 

match that of the original equations. The Mini-Mult's, then, 

were bivariate regression equations predicting MMPI raw 

scores. Substitution equations predicting raw scores were 

constructed for the FAM. K-corrected raw scores were the 

dependent variables when using multiple regression to find 

new equations for the MMPI-168. 

independent variables. 

The MMPI scales were the 

Table 43 shows the new sca Ie means in raw and T

scores for each of the short forms. The MMPI means from the 

"original equation" condition are also given. There were no 



161 

Table 43. Scale means obtained on all four tests as T-scores 
and non-K-corrected raw scores--new equations. 

Test 

Scale MMPI Mini-Mult FAM MMPI-168 

L 50.52 50.84 50.56 50.58 
4.15 4.25 4.17 

F 69.24 69.21 69.29 69.24 
10.62 10.60 10.64 

K 49.34 49.45 49.32 49.02 
11.94 12.00 11. 93 

Hs 73.33 73.60 73.24 71. 99 
14.47 14.54 14.44 

D 78.12 78.10 78.21 75.41 
28.38 28.38 28.42 

By 70.83 70.95 70.81 69.77 
27.97 28.03 27.95 

Pd 70.13 70.11 70.12 69.41 
22.66 22.63 22.66 

Mf 62.19 62.13 61. 80 
26.69 25.55 

Pa 65.04 64.96 65.33 64.30 
13.19 13.16 13.29 

Pt 70.42 70.49 70.45 68.57 
20.97 20.95 21. 00 

Sc 75.28 75.44 75.24 74.23 
23.49 23.51 23.48 

Ma 64.62 64.80 64.75 65.23 
20.00 20.06 20.06 

Si 56.11 56.33 54.50 
30.85 31. 07 
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new MMPI means, of course. As before, the MMPI-168 only has 

K-corrected T-scores, since its equations do not predict non-

K-corrected raw scores. Given the method used to construct 

the equations and the sample sizes, it is not surprising that 

all of the scales on all of the tests closely matched the 

MMPI. Dependent samples' t-tests detected no significant 

differences at p = .05. Some of the means of the MMPI-168 

appear to differ from the MMPI means of the table enough to 

approach significance. However, the MMPI-168 had a reduced 

sample of 359 cases, and the MMPI means for this sample 

differed slightly from those of the full 583 cases. The 

MMPI-168 t-tests were performed only on the means of the 359 

ca ses, and none approached p = .05. The tabled MMl'I means 

are for the 583 cases used with the FAM and the Mini-Mult. 

The scale-to-scale correlations for the new equations 

can be seen on Table 44. Even though the scale estima tes 

greatly improved, the correlations changed little from the 

ones calculated with the old equations. Many are identical 

and none increased or decreased more than a few one-

hundredths. The K-correction still hurt the Mini-Mult and 

the FAM. The FAM and the MMPI-168 still obtained coeffi-

cients above .80, usually, and the Mini-Mult lagged far 

behind. The Mini-Mult had particular difficulties with the L 

and Hs scales. Due to the large sample si ze s, a 11 of the 

------_ .. ----.-------~-.--.------. 
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Table 44. Correlations between the MMPI scales and the 
corresponding short forms' scales--new equations. 

Test 

Scale Mini-Mu1t FAM MMPI-168 

L .346 .863 .891 

F .705 .930 .884 

K .781 .873 .871 

Hs .188 .922 .944 
.358 .947 

D .783 .908 .907 

Hy .483 .901 .912 

Pd .753 .869 .837 
.845 .898 

Mf .825 .815 

Pa .782 .843 .884 

Pt .822 .854 .857 
.912 .929 

Sc .677 .884 .887 
.805 .945 

Ma .594 .746 .833 
.666 .775 

Si .756 .760 

Top correlations are based on K-corrected T-scores and the 
bottom ones on non-K-corrected raw scores. All of the 
correlations are significant at p = .05 or beyond. 
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correlations were statistically significant at 0 = .05 or 

beyond. 

The high point correspondence is shown on Table 45. 

All three tests were able to identify the MMPI ' s highest 

point at least as well as with the original equations. The 

MMPI-168 did quite a bit better with the new estimators on 

the single highest point and the same two or three in the 

same order. The FAM's percentages differed little from those 

obta ined with the original equations. The Mini-Mult func-

tioned similar to its former performance as well. 

The percentage of agreement between each short form 

and the MMPI for judgments on profiles I validity or 

invalidity is on Table 46. The Mini-Mult's ability to 

correctly identify invalid profiles increased dramatically 

with the new equations, from 58% to 80%. The FAM also 

correctly identified more invalid profiles at 93%, up from 

88%. The Mini-Mult did worse with valid profiles, though, 

down 13% to 76%. The FAM had the same ability with valid 

profiles and the new equations as it had with the old 

equations. The MMPI-168 improved to 89% from 71% on valid 

profile identification, but decreased to 82% from 88% with 

the invalid ones. 
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Table 45. Percentage of high point correspondence for the 
MMPI and the short forms--new equations. 

Test 

Mini-Mult 

FAM 

MMPI-168 

Same 
Single 

Highest 

37% 

61% 

64% 

Same Two 
Same 

Order 

14% 

29% 

33% 

Same Two Same Three Same Three 
Ei ther in Same in Any 
Order Order Order 

24% 

39% 

43% 

6% 

20% 

21% 

24% 

35% 

37% 



166 

Table 46. Percent agreement between the MMPI and the short 
forms on profile va1idity--new equations. 

MMPI Prediction 
Short Form Prediction 

Mini-Mu1t 

FAM 

MMPI-168 

Valid 
Valid 

76% 

87% 

89% 

Valid 
Invalid 

24% 

13% 

11% 

Invalid 
Invalid 

80% 

93% 

82% 

Invalid 
Valid 

20% 

7% 

18% 



Bayes Code Type Analysis-
New Equations 
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Just as with the original equations, the first Bayes 

analysis looked at the valid and false positive and negative 

rates for code type correspondence. Table 47 gi ves the 

frequency distribution of the code type agreements and 

disagreements between the Mini-Mult with the new estimators 

and the MMPI. Without the normal code, 29% of the Mini-Mult 

profiles were codeable, versus 20% with the old equations and 

28% for the full MMPI. With the normal code included, 33% of 

the Mini-Mults fit a code, the same as with the original 

equations. Even though more profiles were codeable, the 

valid positive rate declined, as can be seen on Table 48. 

The overall probability of the Mini-Mult being positive for 

any particular code, given the MMPI was positive, was down to 

• 1 4 from • 21. As with the original equations, nine proto-

types had a zero valid positive rate, but they were not 

always the same codes. 1-3-9 and 9 were zero where they had 

not been. 1-2-3-7 and 2-7-8 switched to a positive value 

from zero. None of the codes performed well. The normal 

code decreased the most, to .18 from .43. 

The valid negative rates were all close to one and 

the false positives close to zero for the Mini-Mult. Table 

49 shows the values. The special case of the Mini-Mult being 

not codeable, given that the MMPI was not, had its proba-
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Table 47. Distribution of prototype correspondence between 
the Mini-Mult and the MMPI--new equations. 

MMPI Code 
Mini-Mu1t 

Code No Code 1-2-3 1-2-3-4 1-2-3-7 1-3-2 1-3-8 

No code x248 5 10 5 .4 1 

1-2-3 3 x 1 

1-2-3-4 2 x 1 3 

1-2-3-7 3 x 1 

1-3-2 1 1 x 1 

1-3-8 13 1 x 

1-3-9 4 1 

2-7 8 1 1 1 

2-7-4 2 

2-7-8 20 1 

4 1 

4-3 

4-9 1 

7-8 20 1 

8-1-2-3 2 

8-2-4 4 

8-6 10 1 

8-9 10 

Normal 13 

Total 364 6 14 7 11 5 

% 62.4 1.0 2.4 1.2 1.9 .9 

x Expected code type agreement 
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Table 47--Continued 

MMPI Code 
Mini-Mult 

Code 1-3-9 2-7 2-7-4 2-7-8 4 4-3 7-8 

No code 2 4 6 5 3 4 

1-2-3 

1-2-3-4 

1-2-3-7 2 

1-3-2 

1-3-8 1 

1-3-9 x 

2-7 x 1 2 

2-7-4 x 

2-7-8 x 2 

4 x 3 

4-3 1 x 

4-9 x 

7-8 2 2 

8-1-2-3 

8-2-4 

8-6 

9 

Normal 2 7 2 12 1 3 4 

% .3 1.2 .3 2.1 1.9 .5 .7 
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Table 47--Continued 

MMPI Code 

Mini-Mult Total 
Code 8-1-2-3 8-2-4 8-6 8-9 9 Normal % 

No code 1 1 17 9 4 39 388/66.6 

1-2-3 4/.7 

1-2-3-4 1 7/1.2 

1-2-3-7 1 7/1. 2 

1-3-2 3/.5 

1-3-8 1 1 6 23/3.9 

1-3-9 5/.9 

2-7 14/2.4 

2-7-4 2/.3 

2-7-8 1 27/4.6 

4 1 5/.9 

4-3 1/.2 

4-9 1/.2 

7-8 2 1 1 32/5.5 

8-1-2-3 x 2/.3 

8-2-4 x 1 6/1. 0 

8-6 x 7 18/3.1 

8-9 x 2 13/2.2 

Normal x 10 25/4.3 

Total 15 2 27 11 6 56 583 

% 2.6 .3 4.6 1.9 1.0 9.6 100.0 
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Table 48. Prototype valid positive and false negative 
probabilities for the Mini-Mu1t hits on the MMPI-
new equations. 

Mini-Mu1t Valid Positives False Negatives 
Code P(Mini+/MMPI+ ) P(Mini-/MMPI+) 

1-2-3 0.0 1.0 

1-2-3-4 .07 .93 

1-2-3-7 .14 .86 

1-3-2 .10 .91 

1-3-8 0.0 1.0 

1-3-9 0.0 1.0 

2-7 .14 .86 

2-7-4 0.0 1. 

2-7-8 .17 .83 

4 .27 .73 

4-3 0.0 1.0 

4-9 0.0 1.0 

7-8 .17 .83 

8-1-2-3 0.0 1.0 

8-2-4 .50 .50 

8-6 .26 .74 

8-9 0.0 1.0 

9 0.0 1.0 

Normal .18 .82 

Total .14 .86 
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Table 49. Prototype valid negative and false positive proba
bilities for the Mini-Mult hits on the MMPI--new 
equations. 

Mini-Mult Valid Negatives False Positives 
Code P(Mini-/MMPI-) P(Mini+/MMPI-) 

1-2-3 .99 .001 

1-2-3-4 .99 .01 

1-2-3-7 .99 .01 

1-3-4 1.0 .00 

1-3-8 .96 .04 

1-3-9 .99 .01 

2-7 .98 .00 

2-7-4 1.0 .00 

2-7-8 .96 .04 

4 1.0 .00 

4-3 1.0 .00 

4-9 1.0 .00 

7-8 .95 .05 

8-1-2-3 1.0 .00 

8-2-4 .99 .01 

8-6 .98 .02 

8-9 .98 .02 

9 1.0 0.0 

Normal .97 .03 

Both not codeable .68 .32 



bility drop to .68 from .72. 
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This is reasonable since the 

number of codeable Mini-Mult profiles increased. 

The frequency distribution of the FAM prototype hits 

and misses is on Table 50. A slightly lower percentage of 

FAM profiles were codeable than with the original equations, 

26% versus 29%, without the normal code. Wi th the normal 

code included, 34% fit a code, where 37% did with the origi

nal equations. Just as with the Mini-Mult, the new equations 

decreased the FAM's valid positive rate from .40 to .37, as 

shown in Table 51. 1-3-9 was the only code with a zero valid 

positive probability in both conditions with 1-2-3-7, 1-3-8, 

2 -7, and 2 -7 -4 newly becoming zero. Of the codes wi th 

reasonably high frequencies, 1-2-3-7 (.57), 4 (.55), 2-7-8, 

and 8-1-2-3, both at .3333,8-6 (.41) and normal (.57) 

performed best. The valid negative rate, on Table 52, was 

close to 1.0, as usual. The cases which were not codeable on 

both tests changed little between the two estimators, to .75 

from .76. 

Table 53 displays the frequency distribution of the 

MMPI-168 codes relative to the MMPI codes, with new estima

tion equations. With this normal code included, 38% of the 

MMPI-168 profiles could be coded, which is superior to the 

32% with the original equations. Without it, 31% fit a code, 

which also is better than in the initial condition, which had 

only 21%. The valid positive probabilities improved as well. 
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Table 50. Distribution of prototype correspondence between 
the FAM and the MMPI--new equations. 

MMPI Code 
FAM 
Code No Code 1-2-3 1-2-3-4 1-2-3-7 1-3-2 1-3-8 

No code x274 5 5 6 8 5 

1-2-3 1 x 1 2 

1-2-3-4 4 x 8 1 

1-2-3-7 4 x 

1-3-2 3 x 1 

1-3-7 1 

1-3-8 3 x 

1-3-9 1 

2-7 3 1 

2-7-4 1 

2-7-8 6 

4 4 

4-9 2 

7-8 10 

8-1-2-3 13 

8-2-4 3 

8-6 9 

8-9 8 

9 1 

Normal 13 

Total 364 6 14 7 11 5 

% 62.1 1.0 2.4 1.2 1.9 .9 

x Expected code type agreement 
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Table 50--Continued 

MMPI Code 
PAM 
Code 1-3-9 2-7 2-7-4 2-7-8 4 4-3 4-9 

No code 1 6 2 8 4 3 1 

1-2-3 

1-2-3-4 

1-2-3-7 

1-3-2 

1-3-7 

1-3-8 

1-3-9 x 

2-7 x 

2-7-4 x 

2-7-8 1 x 4 

4 x 6 

4-9 x 3 

7-8 

8-1-2-3 

8-2-4 

8-6 

8-9 

9 

Normal 1 1 

Total 2 7 2 12 11 3 4 

% .3 1.2 .3 2.1 1.9 .5 .7 
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Table 50--Continued 

MMPI Code 

FAM Total 
Code 7-8 8-1-2-3 8-2-4 8-6 8-9 9 Normal and % 

No code 13 9 1 13 6 1 13 384/65.9 

1-2-3 4/.7 

1-2-3-4 13/2.2 

1-2-3-7 4/ • 7 

1-3-2 4/.7 

1-3-7 1/.2 

1-3-8 3/.5 

1-3-9 1/.2 

2-7 4/.7 

2-7-4 1/.2 

2-7-8 2 13/2.2 

4 8 18/3.1 

4-9 1 6/1. 0 

7-8 x 3 2 1 16/2.7 

8-1-2-3 x 5 18/3.1 

8-2-4 x 1 4/.7 

8-6 x11 20/3.4 

8-9 1 1 x 3 1 14/2.4 

9 1 4 1 7/1. 2 

Normal 1 x 32 48/8.2 

Total 18 15 2 27 11 6 56 583 

% 3.1 2.6 .3 4.6 1.9 1.0 9.6 100.0 
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Table 51. Prototype valid positive and false negative proba-
bilities for FAM hits on the MMPI--new equations. 

FAM Code Va lid Posi ti ves False Negatives 
P(FAM+/MMPI+) P( FAM-/MMPI+) 

1-2-3 .17 .83 

1-2-3-4 .57 .43 

1-2-3-7 0.0 1.0 

1-3-2 .09 .91 

1-3-7 

1-3-8 0.0 1.0 

1-3-9 0.0 1.0 

2-7 0.0 1.0 

2-7-4 0.0 1.0 

2-7-8 .33 .67 

4 .55 .55 

4-9 .75 .25 

7-8 .17 .83 

8-1-2-3 .33 .67 

8-2-4 .50 .50 

8/6 .41 .59 

8-9 .27 .73 

9 .67 .33 

Normal .57 .43 

Total .37 .63 
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Table 52. Prototype valid negative and false positive proba
bilities for FAM hits on the MMPI--new equations. 

FAM Code Valid Negatives False Positives 
P(FAM-/MMPI-) P(FAM+/MMPI-) 

1-2-3 .99 .01 

1-2-3-4 .99 .01 

1-2-3-7 .99 .01 

1-3-2 .99 .01 

1-3-8 1.0 .01 

1-3-9 1.0 .00 

2-7 .99 .01 

2-7-4 1.0 .00 

2-7-8 .98 .02 

4 .98 .02 

4-3 1.0 0.0 

4-9 1.0 .01 

7-8 .98 .02 

8-1-2-3 .98 .02 

8-2-4 .99 .01 

8-6 .98 .02 

8-9 .98 .02 

9 .99 .01 

Normal .97 .03 

Both not codeab1e .75 .25 
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Table 53. Distribution of prototype correspondence between 
the MMPI-168 and the MMPI--new equations. 

MMPI Code 
MMPI-168 

Code No Code 1-2-3 1-2-3-4 1-2-3-7 1-3-2 1-3-8 

No code x157 1 3 3 2 

1-2-3 2 x 2 

1-2-3-4 2 x 2 1 

1-2-3-7 7 1 x 2 1 

1-3-2 3 1 x 2 

1-3-8 1 x 1 

1-3-9 

2-7 3 

2-7-8 3 

4 

4-3 1 

4-9 

7-8 2 

8-1-2 -3 4 2 1 

8-2-4 3 

8-6 6 

8-9 10 

9 

Normal 17 

Total 221 5 7 2 7 4 

% 62.0 1.0 2.0 1.0 2.0 1.0 

x = Expected code type agreement 
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Table 53--Continued 

MMPI Code 
MMPI-168 

Code 1-3-9 2-7 2-7-4 2-7-8 4 4-3 4-9 

No code 1 1 1 2 1 1 2 

1-2-3 

1-2-3-4 

1-2-3-7 

1-3-2 

1-3-8 

1-3-9 x 1 

2-7 x 1 

2-7-8 x 2 

4 x 4 1 

4-3 

4-9 x 1 

7-8 

8-1-2-3 

8-2-4 

8-6 

8-9 

9 

Normal 1 1 1 

Total 2 2 2 4 6 2 4 

% .6 .6 .6 1.1 1.7 .6 1.1 
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Table 53--Continued 

MMPI Code 

MMPI-168 Total 
Code 7-8 8-1-2-3 8-2-4 8-6 8-9 9 Normal and % 

No code 8 8 1 6 5 2 8 213/59.3 

1-2-3 4/1.1 

1-2-3-4 5/1.4 

1-2-3-7 11/3.1 

1-3-2 6/1. 7 

1-3-8 2/.6 

1-3-9 1 2/.6 

2-7 4/1.1 

2-7-8 5/1. 4 

4 5/1. 4 

4-3 1/.3 

4-9 1/.3 

7-8 1 3/.8 

8-1-2-3 x 3 10/2.8 

8-2-4 1 x 4/1.1 

8-6 x 10 1 17/4.7 

8-9 1 x 2 13/3.6 

9 x 1 1 2/.6 

Normal 1 1 x 29 51/14.2 

Total 9 11 1 17 10 4 39 359 

% 2.5 3.1 .3 4.7 2.8 1.1 10.9 100.0 



182 

The overall probability of a valid positive increased from 

.30 to .46, as shown on Table 54. The MMPI -168 had 13 

prototypes with zero valid positive rates with the original 

equations. This reduced to 4 with the new ones. Of the 

codes with reasonably large frequencies, 2-7-8 (.50), 4 

(.67),8-6 (.59), and normal (.74) performed best. The 

probabil i ty of nearl y three- fourths of the MMPI-168 being 

positive for the normal code given a positive MMPI for the 

normal code is the best result for any code in this study. 

The valid negative rate was high for both the original and 

new equations and close to one. The false positive rates are 

also typically small. These can be seen on Table 55. The 

probability a case would not be codeable on either the MMPI-

168 or the MMPI decreased to .71 from .76. 

Bayes Diagnosis Analysis-
New Equations 

The probabilities of the diagnoses gi ven Mini -Mul t 

code types after use of the new conversion equations are 

displayed on Table 56. Of the codes with some relative 

frequency, 1-3-9 was associated with neurosis, 8-6 with 

psychosis and 8-9 with either neurosis or psychosis. 1-2-3-7 

profiles tended to not have a diagnosis from the files. Just 

as with the original equations, most of the codes failed to 

display any pronounced preference for a diagnosis. 
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Table 54. Prototype valid positive and false negative 
probabilities for MMPI-168 hits on the MMPI --new 
equations. 

MMPI-168 Valid Positives False Negatives 
Code P(168+/MMPI+) P(168-/MMPI+) 

1-2-3 .40 .60 

1-2-3-4 .29 .71 

1-2-3-7 1.0 0.0 

1-3-2 .29 .71 

1-3-8 .25 .75 

1-3-9 .50 .50 

2-7 .50 .50 

2-7-4 0.0 1.0 

2-7-8 .50 .50 

4 .67 .33 

4-3 0.0 1.0 

4-9 .25 .75 

7-8 0.0 1.0 

8-1-2-3 .27 .73 

8-2-4 0.0 1.0 

8-6 .59 .41 

8-9 .20 .80 

9 .25 .75 

Normal .74 .26 

Total .46 .54 
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Table 55. Prototype valid negative and false positive proba
bilities for the MMPI-168 hits on the MMPI--new 
equations. 

MMPI-168 Valid Negatives False Positives 
Code P(168-/MMPI-) P(Mini+/MMPI-) 

1-2-3 .99 .01 

1-2-3-4 .99 .01 

1-2-3-7 .97 .03 

1-3-2 .99 .01 

1-3-8 1.0 .00 

1-3-9 1.0 .00 

2-7 .99 .01 

2-7-4 1.0 0.0 

2-7-8 .99 .01 

4 1.0 .00 

4-3 1.0 .00 

4-9 1.0 0.0 

7-8 1.0 .01 

8-1-2-3 .98 .02 

8-2-4 .99 .01 

8-6 .98 .02 

8-9 .97 .03 

9 1.0 .00 

Normal .94 .06 

Both not codeable .71 .29 
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Table 56. Posterior probabi Ii ties of diagnoses given Mini-
Mu1t prototypes--new equations. 

Diagnosis 

Mini-Mu1t Pers. Adj. Psycho-
Code Obs. Neur • Psych. Disord. React. physio1. 

No code .10 • 19 .28 .16 .03 .01 

1-2-3 .25 .25 .25 .25 

1-2-3-4 .14 .14 .14 .14 

1-2-3-7 .14 .14 .14 

1-3-2 .33 .33 

1-3-8 .13 .13 .26 .04 .17 .04 

1-3-9 .60 .20 

2-7 .08 .23 .08 .15 .15 

2-7-4 .50 

2-7-8 .15 .15 .26 .19 .04 

4 .20 

4-3 .50 

4-9 1. 00 

7-8 .06 .31 .28 .16 

8-1-2-3 .50 .50 

8-2-4 .17 .17 .17 

8-6 .06 .06 .41 .24 

8-9 .31 .38 .08 

Normal .16 .24 .08 .12 .04 

Frequency 57 114 146 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 
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Table 56--Continued 

Diagnosis 

Mini-Mu1t Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .02 .05 .17 .01 385/666 

1-2-3 4/.7 

1-2-3-4 .14 .29 7/1. 2 

1-2-3-7 .43 .14 7/1. 2 

1-3-2 .33 3/15 

1-3-8 .04 .17 23/4.0 

1-3-9 .20 5/.9 

2-7 .31 13/2.2 

2-7-4 .50 2/.3 

2-7-8 .04 .19 27/4.7 

4 .80 5/.9 

4-3 1/.2 

4-9 1/.2 

7-8 .06 .13 32/5.5 

8-1-2-3 2/.3 

8-2-4 .17 .17 .17 6/1. 0 

8-6 .06 .18 17/2.9 

8-9 .15 .08 13/2.2 

Normal .12 .24 25/4.3 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 
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Of the 

codes with relatively high frequencies, psychosis was the 

most probable diagnosis given codes 2-7-8, 7-8, 8-9, and 9. 

Personality disorder was the most likely with the 4 code and 

8-6. No diagnosis having been determined was associated most 

often with 4-9. Many of the codes involving the 1, 2, or 3 

scales, usually considered indicative of neurosis, appeared 

with only small frequencies. 

Psychosis was a highly probable diagnosis given an 8-

9 MMPI -168 prototype, as seen on Table 58. It a Iso was 

highly probable with an 8-6. Neurosis matched with a 1-3-2 

prototype and a normal diagnosis matched with the normal code 

with high probabilities. Personality disorders were associ

ated with a 2-7-8 code type. All of these codes had probabi

Ii ties of at lea st • 5 except 8-6 and psychosis, which was 

.42. Many of the prototypes did not occur with very high 

frequencies, especially 1-3-8, 1-3-9, 4-8, 4-9, and 9. 

The probability of each code, given a diagnosis, was 

calculated as the first step in determining each test's 

diagnostic accuracy with the new conversion equations. 

Tables 59, 60, and 61 present the probabilities for the Mini

Mult, the FAM, and the MMPI-168, respectively. Because all 

of the tests continued to have many uncodeable profiles, the 

probability of "no code" gi ven diagnosi s tend s to be the 

largest across diagnoses and across tests. However, this 
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Table 57. Posterior probabil i tie s of diagnoses given FAM 
prototypes--new equations. 

Diagnosis 

FAM Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physiol. 

No code .11 .21 .26 .14 .03 .02 

1-2-3 .50 

1-2-3-4 .08 .30 .23 .08 

1-2-3-7 .25 .25 .25 

1-3-2 .75 

1-3-7 

1-3-8 .67 

1-3-9 1. 00 

2-7 .25 .50 

2-7-4 1. 00 

2-7-8 .08 .23 .46 .15 .08 

4 .06 .22 .33 

4-9 .33 

7-8 .27 .47 .20 

8-1-2-3 .06 .22 .33 .17 

8-2-4 .25 .25 

8-6 .10 .15 .20 .35 

8-9 .14 .07 .57 

9 .14 .14 .43 

Normal .10 .08 .08 .15 .02 .02 

Frequency 57 114 114 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 
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Table 57--Continued 

Diagnosis 

FAM Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .03 .01 .17 .01 380/65.7 

1-2-3 .25 4/.7 

1-2-3-4 .08 .23 13/2.2 

1-2-3-7 .25 4/.7 

1-3-2 4/.7 

1-3-7 1. 00 1/.2 

1-3-8 .33 3/.5 

1-3-9 1/.2 

2-7 .25 4/.7 

2-7-4 1/.2 

2-7-8 13/2.2 

4 .06 .11 .17 .06 18/3.1 

4-9 .67 6/1.0 

7-8 .07 15/2.6 

8-1-2-3 .22 18/3.1 

8-2-4 .25 .25 4/.7 

8-6 .05 .15 20/3.5 

8-9 .21 14/2.4 

9 .29 7/1. 2 

Normal .02 .27 .25 48/8.3 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 
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Table 58. Posterior probabilities of diagnoses given MMPI-
168 prototypes--new equations. 

Diagnosis 

MMPI-168 Pers. Adj. Psycho-
Code Obs. Neur • Psych. Disord. React. physio!. 

No codes .10 • 23 .22 .16 .02 .01 

1-2-3 .25 

1-2-3-4 .40 

1-2-3-7 .18 .36 .18 

1-3-2 .83 

1-3-8 1. 00 

1-3-9 .50 .50 

2-7 .50 .50 

2-7-8 .20 .60 

4 .20 

4-3 

4-9 

7-8 .33 .33 

8-1-2-3 .10 .30 .20 .10 

8-2-4 .50 .50 

8-6 .35 .06 .41 .12 

8-9 .08 .08 .70 .08 

9 .50 

Normal .10 .10 .18 .16 .08 .02 

Frequency 36 71 81 57 9 5 

% 10.1 19.8 22.6 15.9 2.5 1.4 
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Table 58--Continued 

Diagnosis 

MMPI-168 Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No codes .04 .02 .19 .01 212/59.2 

1-2-3 .75 4/1.1 

1-2-3-4 .60 5/1. 4 

1-2-3-7 .18 .10 11/3.1 

1-3-2 .17 6/1.7 

1-3-8 2/.6 

1-3-9 2/.6 

2-7 4/1.1 

2-7-8 .20 5/1.4 

4 .20 .40 .20 5/1. 4 

4-3 1. 00 1/.3 

4-9 1. 00 1/.3 

7-8 .33 3/.8 

8-1-2-3 .10 .10 .10 10/2.8 

8-2-4 4/1.1 

8-6 .08 13/3.6 

8-9 .08 13/3.6 

9 .50 2/.6 

Normal .04 .16 .18 51/14.2 

Frequency 13 16 66 4 358 

% 3.6 4.5 18.4 1.1 100.0 
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Table 59. Posterior probabil i ties of Mini-Mult prototypes 
given diagnosis--new equations. 

Diagnosis 

Mini-Mult Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physiol. 

No code .79 .65 .73 .68 .67 .33 

1-2-3 .02 .01 .01 .07 

1-2-3-4 .01 .01 .01 .11 

1-2-3-7 .02 .01 .01 

1-3-2 .02 .01 

1-3-8 .05 .03 .04 .05 .67 .11 

1-3-9 .03 .11 

2-7 .02 .03 .01 .02 .13 

2-7-4 .015 

2-7-8 .07 .04 .05 .06 .07 

4 .01 

4-3 .01 

4-9 .01 

7-8 .04 .02 .06 .06 

8-1-2-3 .01 .01 

8-2-4 .00 .00 .04 

8-6 .02 .01 .05 .00 

8-9 .03 .03 .11 

Normal .07 .05 .01 .00 .11 

Frequency 57 114 146 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 
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Table 59--Continued 

Diagnosis 

Mini-Mu1t Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .50 .83 .62 .57 385/66.6 

1-2-3 4/.7 

1-2-3-4 .06 .02 7/1. 2 

1-2-3-7 .03 .14 7/1. 2 

1-3-2 .04 3/.5 

1-3-8 .06 .04 23/4.0 

1-3-9 .01 5/ • 9 

2-7 .04 13/2.2 

2-7-4 .05 2/.3 

2-7-8 .06 .05 27/4.7 

4 .04 5/ • 9 

4-3 1/.2 

4-9 1/.2 

7-8 .13 .04 32/5.5 

8-1-2-3 2/.3 

8-2-4 .02 .00 .06 6/1. 0 

8-6 .06 .09 17/2.9 

8-9 .02 .14 13/2.2 

Normal .13 .06 25/4.3 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 
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Table 60. Posterior probabilities of FAM prototypes given 
diagnosis--new equations. 

Diagnosis 

FAM Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physiol. 

No code .75 .71 .67 .63 .87 .22 

1-2-3 .02 .07 

1-2-3 -4 .02 .03 .02 

1-2-3-7 .01 .01 .01 

1-3-2 .03 .01 

1-3-7 

1-3-8 .01 

1-3-9 .01 

2-7 .02 .02 

2-7-4 .01 

2-7-8 .02 .27 .04 .02 

4 .02 .03 .07 .09 

4-9 .02 

7-8 .04 .05 .03 

8-1-2-3 .02 .04 .04 .03 

8-2-4 .01 .01 

8-6 .04 .03 .03 .08 .04 

8-9 .04 .01 .05 

9 .02 .01 .02 .09 

Normal .09 .04 .03 .08 .07 .57 

Frequency 57 114 146 88 15 9 

% 9.9 19.7 25.3 15.2 2.6 1.6 
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Table 60--Continued 

Diagnosis 

FAM Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .82 .22 .63 .72 380/65.7 

1-2-3 .01 4/.7 

1-2-3-4 .06 .03 13/2.2 

1-2-3-7 .01 4/.7 

1-3-2 4/.7 

1-3-7 .01 1/.2 

1-3-8 .01 3/15 

1-3-9 1/.2 

2-7 .01 4/.7 

2-7-4 1/.2 

2-7-8 13/2.2 

4 .06 .09 .03 .14 18/3.1 

4-9 .04 6/1. 0 

7-8 .01 15/2.6 

8-1-2-3 .04 18/3.1 

8-2-4 • 01 .14 4/.7 

8-6 .04 .03 20/3.5 

8-9 .03 14/2.4 

9 .09 7/1. 2 

Normal .06 .57 .12 48/8.3 

Frequency 16 23 103 7 578 

% 2.8 4.0 17.8 1.2 100.0 
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Table 61. Posterior probabilities of MMPI-168 prototypes 
given diagnosis--new equations. 

Diagnosis 

MMPI-168 Pers. Adj. Psycho-
Code Obs. Neur. Psych. Disord. React. physiol. 

No code .56 .68 .58 .60 .56 .31 

1-2-3 .01 

1-2-3-4 .03 

1-2-3-7 .02 .07 

1-3-2 .07 

1-3-8 .03 

1-3-9 .02 .01 

2-7 .05 .03 

2-7-8 .01 .05 

4 .02 .06 

4-3 

4-9 

7-8 .01 .01 

8-1-2-3 .03 .04 .02 .02 .06 

8-2-4 .02 .03 

8-6 .17 .01 .09 .03 .06 

8-9 .03 .01 .11 .02 .02 

9 .01 

Normal .14 .07 .11 .14 .44 .50 

Frequency 36 71 81 57 9 5 

% 10.1 19.8 22.6 15.9 2.5 1.4 
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Table 61--Continued 

Diagnosis 

MMPI-168 Subs. None Physical Freq. 
Code Abuse Normal Determined Probs. % 

No code .69 .31 .61 .60 212/59.2 

1-2-3 .04 4/1.1 

1-2-3 -4 .05 5/1. 4 

1-2-3-7 .03 .20 11/3.1 

1-3-2 .02 6/1. 7 

1-3-8 2/.6 

1-3-9 2/.6 

2-7 4/1.1 

2-7-8 .05 5/1.4 

4 .06 .03 .20 5/1. 4 

4-3 .02 1/.3 

4-9 .02 1/.3 

7-8 .07 3/.8 

8-1-2-3 .08 .06 .02 1/2.8 

8-2-4 4/1.1 

8-6 .06 17/4.7 

8-9 .02 2/.6 

Normal .15 .50 .14 51/14.2 

Frequency 13 16 66 5 358 

% 3.6 4.5 18.4 1.1 10.0 
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trend was not quite as pronounced as it had been with the 

original equations. A normal code on the FAM or the MMPI-168 

given a normal diagnosis was the main exception, as it had 

been with the original equations. The probability of this 

type of hit was .57 on the FAM and. 50 on the MMPI-168. 

Other results of interest include a .57 probability of a 

normal code given a psychophysiological diagnosis on the FAM 

as well as a .57 probability of a normal code given ~ normal 

diagnosis. The Mini-Mult, too, exhibited a slight preference 

for a normal code given a psychophysiological diagnosis, 

al though the 1-2-3-4, 1-3-8, 1-3-9, and 8-6 codes also were 

associated with that diagnosis at about the same rate. The 

7-8 code matched a substance abuse diagnosis more often than 

other codes did with the Mini-Mult. The normal code was one 

of the most likely, other than the no code, for most of the 

diagnoses on the MMPI -168. Thi s wa s most pronounced for 

psychophysiological and adjustment reaction diagnoses, with 

.50 and .44 posterior probabilities, respectively. OBS 

showed some preference for the 8-6 and normal codes, 

psychosis for 8-9, and normal and personality disorder for 

normal. Normal was the most favored code other than no code 

for substance abuse and no diagnosis determined on the MMPI-

168. 

For the next analysis, the probability of what was 

judged the main code type diagnosis, using the same judgments 
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as were used in Table 36, given the file diagnosis was 

calculated. The uncodeable cases and all of the gross file 

diagnoses were used in the figures, displayed on Table 62 for 

each test and the MMPI. This is the most strict test of a 

series on the short form accuracy rates. Overall, the MMPI-

168 hit rate increased from .087 to .123, as did the Mini

Mult from .074 to .080, with the new equations. The FAM 

declined slightly, to .091 from .100. The MMPI-168 out

performed the MMPI on psychosis and psychophysiological 

diagnoses, as well as overall by a small amount. The FAM did 

worse with the new equations in identifying a normal diag

nosis, and this is probably the reason its overall rate 

declined. It also performed worse with neurosis, but 

improved on psychosis and personality disorder. The Mi ni

Mul t experienced a big drop in its posterior probability of 

identifying a normal diagnosis with respect to the old 

equations, but improved on the identification of neurosis, 

psychosis, and personality disorder. As before, adjustment 

reaction, substance abuse, physical problems, and no diag

nosis were not associated with any code type's diagnosis, so 

they had zero probabilities and were not included on the 

table. 

As thi s la st analysis paralleled that of Table 36, 

the next three are similar to those of Tables 37, 38, and 39. 

They are for less strict conditions than the prior one. 
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Table 62. Posterior probabilities of code type hits given 
diagnosis; most rigid condition--new equations. 

Diagnosis 

Test OBS Neur. Psych. Personality Psycho- Normal Total 
Disorder Physio. 

Mini- 0 .123 .171 .045 0 .130 .080 
Mult 

PAM 0 .088 .199 .091 0 .565 .091 

MMPI- .078 .113 .247 .053 .400 .500 .123 
168 

MMPI .018 .114 .192 .125 .111 .565 .116 
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Table 63 shows the analysis where all possible diagnoses per 

code type were counted, as were all of the gross file 

diagnoses and the uncodeables. The Mini-Mult and MMPI-168 

improved their hit rates over their rates from the original 

equation analysis. The FAM did worse. All of the tests had 

probabilities close to the MMPIs for neurosis, psychosis, and 

personality disorder. The MMPI-168, in particular, shadowed 

the MMPI, although no test did very well in its diagnostic 

hit rate, including the MMPI. 

Table 64 displays the probabili ties for the new 

equations when only the 19 Gilberstadt and Duker prototypes 

were used. Uncodeable and normal prof i les were dropped, as 

were all of the diagnoses but the 5 tabled. The diagnosis 

judged as the one primarily intended for each prototype were 

used for the short form predictions. The overall hit rate 

increased for all of the tests relative to the original 

equations, and the MMPI-168's rate exceeded that of the MMPI. 

The MMPI-168 also obtained a very high hit rate of .800 for 

psychosis. It had a perfect 1. 000 for psychophysiological 

disorders, but the relative frequency of this diagnosis was 

low in the sample, 1.1%. The FAM and Mini-Mult also sur

passed the MMPI' s psychosis hit rate, but not by as much. 

The Mini-Mult and MMPI-168 also beat the MMPI with neurosis. 

However, no test had an overall hit rate of .500 or more. 
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Table 63. Posterior probabilities of code type hits given 
diagnosis; all possible code type predictions and 
all data--new equations. 

Diagnosis 

Test OBS Neur. Psych. Personality Psycho- Normal Total 
Disorder Physio. 

Mini- 0 .237 .233 .216 0 .130 .144 
Mult 

FAr-I 0 .202 .253 .193 0 .565 .156 

MMPI- .028 .225 .284 .193 .400 .500 .170 
168 

MMPI .018 .237 .253 .216 .111 .565 .170 
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Table 64. Posterior probabilities of code type hits given 
diagnosi s; only codeable prof iles and primary 
diagnoses--new equations. 

Test 

Mini-Mult o 

FAM o 

MMPI-168 

MMPI 

OBS 

.091 

.100 

Neur. 

.412 

.333 

.444 

.406 

Diagnosis 

Psych. Personality Psycho- Total 
Disorder Physio • 

.658 

.644 

.800 

.587 

• 160 

.308 

.200 

.393 

o 

o 

1. 000 

.500 

.365 

.416 

.479 

.449 
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The most lax condition of allowing the code types to 

predict all of the possible diagnostic groups they name while 

eliminating the uncodeable and diagnostic categories the GO 

system could not predict is on Table 65. The overall hit 

rates for the new equations for the MMPI-168 and Mini-Mult 

were greater than those for the original equations. The 

MMPI-168 almost reached a three-fourths hit rate at .746 and 

was superior to all of the other tests, including the MMPI. 

The FAM and Mini-Mult had nearly identical rates at about 

.68, with the FAM performing worse than it did with the 

original equations. All of the tests had probabilities 

greater than .80 of predicting a psychosis diagnosis when 

psychosis was, in fact, the diagnosis. The MMPI-168 hit .920 

and the Mini-Mult .895, both beating the MMPI on this diag-

nosi s. The Mini-Mult and MMPI also had greater hit rates 

than the MMPI for personality disorders. All tests exceeded 

.75 in the diagnosis of neurosis. They also usually missed 

on OBS, as they did in the other analyses. 

Bayes Hiqh Point Analysis--New Equations 

As a last check on high point correspondence, Tables 

66, 67, and 68 display the probability of each short form's 

high point given the MMPI's high point with the new estima

tion equations. Tables 40, 41, and 42 show the same thing 

with the original equations. The MMPI-168 hit the same high 

point as the MMPI 64% of the time, the most of the three 
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Table 65. Posterior probabil i ties of code type hits given 
diagnosis; only codeable profiles and all possible 
diagnoses--new equations. 

Diagnosis 

Test aBS Neur. Psych. Personality Psycho- Total 
Disorder Physio • 

Mini-Mult 0 .794 .895 • 760 0 .678 

FAM 0 .767 .822 .654 0 .681 

MMPI-168 .091 .889 .920 .733 1. 000 .746 

MMPI .100 .844 .804 .607 .500 .703 



Table 66. Posterior odds of the Mini-Mult's highest point given the MMPI's highest 
point--new equations. 

MMPI High Point 
Mini-Mult 
High Point Hs D Hy Pd Mf Pa Pt Sc Ma Si 

Hs x 
.44 .17 .56 .26 .55 .20 .17 .03 .30 .67 

D x 
.37 .50 .15 .14 .13 .44 .27 .15 

Hy x 
.06 .03 .06 .09 .02 .02 

Pd x 
.02 .05 .23 .05 .07 .02 .02 

Mf 

Pa x 
.01 .03 .15 .13 .02 .02 

Pt x 
.03 .07 .03 .02 .22 .08 

Sc x 
.06 .17 .12 .27 .15 .40 .17 .52 .40 .33 

Ma x 
.01 .06 .10 .07 .02 .08 

Si 

Overall = .37 

x = Expected high point matches 

N 
0 
0'\ 



Table 67. Posterior odds of the FAr-I's highest point given the MMPI' s highest point 
--new equations. 

MMPI High Point 
FAM 

High Point Hs D Hy Pd Mf Pa Pt Sc Ma Si 

x 
Hs .65 .05 .38 .05 .06 .02 

x 
D .15 .64 .06 .09 .10 .13 .39 .09 .02 

x 
Hy .05 .03 .23 .02 .02 

x 
Pd .02 .06 .09 .59 .15 .06 .02 .09 

x 
Mf .01 .01 .09 .02 .40 .02 .06 .33 

x 
Pa .03 .01 .05 .05 .53 .02 .06 

x 
Pt .07 .03 .05 .07 .22 .04 .02 

x 
Sc .04 .11 .12 .08 .10 .17 .75 .11 

x 
Ma .02 .01 .03 .09 .15 .20 .11 .05 .57 

x 
Si .01 .02 .06 .04 .66 

Overall = .61 

x = Expected high point matches 

N 
a 
-..J 



Table 68. Posterior odds of the MMPI-168's highest point given the MMPI's highest 
point--new equations. 

MMPI High Point 
MMPI-168 
High Point Hs D Hy Pd Mf Pa Pt Sc Ma Si 

x 
Hs .81 .09 .17 .06 .13 .08 .01 .11 1. 00 

x 
D .04 .64 .17 .10 .13 .13 .50 .14 

x 
Hy .06 .05 .61 .04 .04 

x 
Pd .01 .04 .04 .50 .12 .25 .17 .04 .04 

x 
Mf .01 .04 .50 .01 

x 
Pa .01 .04 .13 .02 

x 
Pt .03 .10 .08 .01 .04 

x 
Sc .06 .12 .10 .25 .25 .17 .73 .07 

x 
Ma .01 .01 .11 .12 .02 .71 

x 
Si 

Overall = .36 

x = Expected high point matches 

!\) 

0 
OJ 
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short forms. The FAM obtained a close overall rate of .61, 

and the Mini-Mult lagged at .37. The MMPI-168 and Mini-Mult 

improved over their rates with the original equations, while 

the FAM's performance declined. The MMPI-168 did very well 

with scales Hy, Sc and Ma, hitting about three-fourths of the 

time. It never hit on Si, though, and rarely did with Pa and 

Pt, which had .13 and .08 hit rates, respectively. Most of 

. the misses on Pt were classified as having a D high poi nt. 

The Pa misses were more variable, but many of them had high 

points of Pd or Sc. 

The FAM's best scale was Sc, with a .75 hit rate. It 

also did fairly well with Hs, D, and Si. As on the MMPI-168, 

Pt was a problem, with a .22 hit rate and D being the most 

common FAM high point when Pt should have been. Hy had a .23 

hit rate. Hs was the usual high point when Hy should have 

been. Mf also had a low .40 hit rate and the misses were 

evenly distributed among the other scales. 

Sc, at .52, and D, at .50, were the Mini-Mult's best 

scales and the only ones with a high point hit rate at .50 or 

above. The other scales were weak, but Hy and Ma were the 

worst, with .06 and .08 hit rates, respectively. Every scale 

had one or two other scales which were commonly the incorrect 

high points. For Hy, it was Hs. For Ma it was Hs and Sc. 

others included an incorrect high point of Sc for Pa, D for 

pt, D for Hs, and Hs or Sc for D. 
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Code Type Hit Rate Improvement Attempt 

The final analysis was an attempt to improve the code 

type hit rates of a short form by identifying coding rules 

whi ch could be relaxed, recalculating the concordance ra te s 

for the short form and the MMPI, then evaluating the change 

us ing Tea ther' s results. Based upon several factors, 

including having the highest valid positive rate overall for 

the code types and having the best performance in matching 

the code type predicted diagnoses to the final diagnosis, the 

MMPI-168 with the new conversion equation was deemed the best 

of the abbreviated MMPIs. It therefore was chosen for the 

improvement attempt. 

Table 53 displays the frequency of code type corres

pondence between the MMPI-168 and the MMPI. The task was to 

move the MMPI-168 "no codes," displayed on the top row, down 

the table and into the proper category where they would be 

valid positives. Clearly the relative frequencies of many of 

the codes, if not all of them, were so low that even if a 

coding rule was altered and all of a code's "no codes" turned 

into valid positives, it would have little impact on the 

overall performance of the test. The codes which seemed 

common enough that they were investigated for improvement 

were 1-2-3-4, 7-8, 8-1-2-3, 8-6, 8-9, and normal. 

The cases in which the MMPI or MMPI-168 yielded one 

of these codes were identified. Then, with those cases where 
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the MMPI coded to one of the types but the MMPI-168 coded to 

"no code," the rules which keep the MMPI -168 cases from 

matching the MMPI's code were determined. It was hoped that 

consistent rule violations for each code would appear as a 

result of flaws in the short form, such as scale overesti

mation or underestimation. The cases which missed on the 7-8 

and 8-9 prototypes exhibited a wide variety of reasons the 

rules were not met. 

eration. 

They were dropped from further consid-

The 1-2-3-4, 8-1-2-3, 8-6, and normal codes, however, 

did have some consistency in their rule violations. In the 

case of the normal code, where all of the scales had to be 

less than or equal to 70 T-scores, D, Hy, and Ma showed 

slight overestimations which caused some cases not to be 

codeable. The 8-6 code requires the Pa scale to be higher 

than all others except Sc. In some cases, the Hs, D, Hy, and 

Pd scales exceeded it, causing a "no code." The Hs scale has 

to be greater than D as part of the 8-1-2-3 prototype. A few 

"no codes" met all of the tying rules for the code but that 

one. The 1-2-3-4 code has the restrictions that Pd must be 

greater than 70 T-scores and also be greater than all other 

scales except Hs, D, and Hy. 

The rules were changed in the case of each code and 

shifts in diagnostic accuracy noted. The normal code 

alterations performed best. Allowing Ma to be less than or 
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equal to 72 T- scores instead of 70, resul ted in 3 "no codes" 

becoming typeable as normals. It also caused one of the 

MMPI's 8 -9 cases to switch from no code to normal on the 

MMPI-168. Letting Hy be less than or equal to 75 T-scores 

and still be a normal code also caused 3 previous "no codes" 

to now correctly hit on the normal code. A previous correct 

hit for the 1-3-9 code became misclassified as normal on the 

MMPI-l68, however, and a prior 1-3-2 "no code" became a 

normal incorrectly. An increase of just one T-score, to 71, 

on the D scale made 2 "no codes" into correct normals. But 

it also caused two cases which has been not codeable on 

either test, which were valid negatives, to migrate to the 

normal code. When all of these rule changes were done simul

taneous ly, the new correct hi t s on nor rna 1 co de s in cr ea se d 

by 7. Counting the altered former valid negatives as hits, 

3 former hits now missed and 2 cases of former misses now 

missed in a different way. 

Applying the equations from Teather, the mean change 

from these alterations was (7-3)/359 = .0111, or slightly 

more than a 1% increase in diagnostic accuracy. The variance 

was ~ .0001. Counting the valid negatives as a type of hit 

for this analysis, the original hit rate was 220/356 = .6128. 

The new rate was .6240. The change was far below that need 

to be significant at p = .05 or p = .10. 
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Changing the requirement that Pa be greater than the 

Hs, D, Hy, and Pd scales for the 8-6 code allowed 4 former 

MMPI-168 "no codes" to become hits on 8-6. Nine prior cases 

which were uncodeable on both tests became 8-6s on the MMPI-

168, though. Diagnost ic accuracy decreased in this case, 

wi th a mean of -.0167 and variance :!:.. .0001. The hit rate 

declined to .5961 from .6128. The decrease in the rate was 

far below that needed to achieve statistical significance. 

Changing the F scale requirement from F being less 

than 85 to 90 T-scores on the 8-1-2-3 code let 3 "no codes" 

become 8-1-2-3s validly. One former "no code" on both tests 

shifted to an 8-1-2-3 incorrectly. However, allowing Hs to 

be less than D for the same code did not create any new valid 

positives. Instead, 11 former valid negatives were incor

rectly classified as 8-1-2-3s by the MMPI-168 and 2 as 1-2-3-

7s. Neither change was significant in either positive or 

negative directions. 

Relaxing the rules tha t Pd be grea ter than 70 T

scores and higher than all other scales but Hs, D, and Hy 

also decreased diagnostic accuracy. One case became a valid 

positive where it had not been before. Seventeen valid 

negatives became false positives, though, for the 1-2-3-4 

code. Two valid 1-2-3 codes also became false negatives for 

1-2-3-4. T\,lO former 8-1-2-3 "no codes" also became false 

positives, as did one 1-3-2 "no code." These 3 cases did not 
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With one new hit and 19 new misses, the 

mean change in accuracy was -.0501, with variance ±. .0002. 

The new diagnostic accuracy was .5627. The change was 

significant at .20 < P ~ .10. 

No simple rule change appears able to increase the 

MMPI-168's diagnostic accuracy in a significant positive 

direction. Some of the more obvious changes ended up hurting 

accuracy by shifting cases into unintended new clas si fi ca

tions. 

Summary 

With the original equations, the FAM and MMPI-168 

outperformed the Mini-Mult on the traditional measures of 

differences between scale means, scale-to-scale correlations, 

high point concordance, and valid profile identification. 

The FAM and MMPI-168 didn't do exceptionally well themselves, 

however, especially on the important high point matching 

task, having the same highest point as the full MMPI a 

maximum of 61% of the time. 

None of the abbreviated MMPIs were able to code many 

profiles into the GD system with the original equations. At 

best, only about one-third of the cases could be coded. In 

general, there were more disagreements between each short 

form and the MMPI due to not being codeable that there were 

correct agreements across codes. The one exception to this 

was the normal code, which tended to have the most correct 
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One consequence of this 

coding difficulty was the false and valid negative 

probabilities approached one, while the false and valid 

positive probabilities approached zero. 

Few diagnoses reliably were related to any particular 

code type. Conversely, it was rare for a code type to show a 

marked preference for a diagnosis. As the measure went from 

. most strict to most liberal by relax ing the ru les used to 

ca tegori ze cases, it became easier to associate diagnosis 

from the cases with predicted diagnosis from the code types. 

The most rigid rules yielded only about a 10% hit rate. The 

most lax rules were able to bump that up to about 70%, with 

the best performances on neurosis and psychosis. Supris

ingly, the full Mf.lPI only did about as well as the FAM and 

MMPI-168 overall and within specific diagnostic categories. 

Calculating new conversion equations from the sample 

data improved the l>1ini -Mul t' sand MMPI-168' s performance, 

generally, but not the FAM's. All of the tests differed 

Ii t tIe f rom the MMPI' s scale means, and they genera lly had 

high scale-to-scale correlations. The new equations had the 

greatest positive effect on the MMPI-168's high point corres

pondence. 

The new equations allowed more profiles to be coded, 

but it wasn't enough to alter the trends. "No codes" still 

outnumbered correct agreements and the normal code still had 
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better characteristics than the 19 prototypes across tests. 

The valid and false positive rates still hovered around zero, 

but were higher and the valid and false negative rates 

approached one, but were lower than in the original equation 

conditions. 

The probabilities of diagnoses given code types were 

higher, but the code types still had difficulty predicting a 

single diagnosis. Also as before, it was rare for a code 

type to stand out as being predicted by a diagnosi s. The 

normal code tended to do best and the MMPI-168 generally 

outperformed the other tests. 

The MMPI-168 and Mini-Mult were better able to match 

predicted GD system diagnoses with file diagnoses as the 

analysis moved from the most rigid to the most lax criteria. 

However, the improvements were not spectacular. As before, 

the short forms did best with neurosis and psychosis predic

tions. Interestingly, the best of the short forms, the MMPI-

168, tended to outperform the MMPI on overall predictions and 

in predicting neurosis and psychosis. 

Rule relaxation within selected code types was used 

to try to make more profiles codeable, thus improving the hit 

rates. No rule or set of rules were found which could affect 

the coding and hit rates enough to conclude there had been a 

true positive increase in diagnostic accuracy as measured 

with Teather's results. 
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CHAPTER 4 

DISCUSSION 

Major Findings 

With respect to abbreviated MMPIs, the major result 

of this study is that the MMPI-168 with new equations was the 

best of the short forms and it outperformed the MMPI against 

the diagnostic standard. The MMPI -168 had more codeable 

profiles than the other short forms, its valid positive rates 

were better overall, some of its codes' probabilities were 

less spread across diagnoses, and its correct hit rate given 

diagnosis was superior to the other abbreviated MMPIs in all 

of the conditions. The scale means and scale-to-scale 

correlations of the MMPI and the MMPI-168 were comparable to 

those of the FAM. The top one, two and three high points 

matched at a rate similar to the FAM's rate. The MMPI-168 

never hit on an Si high point, though, and did poorly with Pa 

and Pt as well. The FAM had similar problems with pt, and 

did not do well with Hy and Mf. The MMPI-168 was strongest 

on the Hs, Sc and Ma scales, which are important ones. The 

MMPI-168 also spotted the most correct valid profiles of the 

short forms but fell in finding truly invalid ones. 

A particular strength of the MMPI-168 with respect 

to the other short forms and the MMPI was its ability to 
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correctly predict diagnosis, especially psychosis, as seen on 

Tables 62, 63, 64, and 65. Its overall hit rates were 

greater in all four conditions, and it was especially strong 

in diagnosing psychosis. It also did quite well with neuro

sis. More surprising, with the new equations it surpassed 

the MMPI in diagnosing the important categories of psychosis, 

neurosis, and overall. This was unexpected and gives weight 

to Greene's (1982) be lief that the "MMPI is an imperf ect 

predictor of any criterion" and that the short forms should 

be validated against external criteria on their own, not just 

against the MMPI. 

The FAM with the original equations was the second 

best of the short forms. Its overall scale-to-scale corre-

lations were higher, its high point correspondence was among 

the best, although Hy and Pt were poor, and it was most 

efficient generally at separating valid and invalid profiles. 

Furthermore, it had more codeable profiles than the other 

short forms with original equations, more valid positives, 

and it generally correctly hit on diagnosis most often. 

Inexplicably, the original equations outperformed the new 

ones for the FAM. The new equations calculated from the 

entire sample should have capitalized on chance variations in 

the sample data and thereby beat the old equations. It is 

poss ible that some error occurred in constructing the new 

substi tution equations, but this was checked and Fa schi ng-
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bauer's model for substitution equations was followed as 

closely as possible. 

The new equations did perform well for the other two 

short forms. Bennett and Schubert (1981) had advocated this 

as a cost-effective means of improving the short tests and it 

worked. Very small differences between the MMPI scale means, 

and the means of all three short forms were one result of 

using the new equations. The scale-to-scale correlations 

also increased, although not uniformly and by small amounts. 

A small increase in high point correspondence also was 

observed. The Mini-Mult's high point correspondence went up 

for nearly every scale, but declined heavily on Hy. The 

probability of a Pt match increased from zero to .22 with the 

new equations. Not all of the MMPI-l68's high point matches 

increased for every scale, but some, such as Hs, increased a 

lot and the overall hit rate went from .58 to .64 with the 

new equations. The number of codeable profiles increased for 

the two tests, as did the valid positives, the code type 

congruence, and the valid diagnostic hit rates. The FAM 

results aside, the use of local norms was worthwhile. 

The normal code, having all of the clinical scales 

less than 70-T scores, is a fairly commonly used profile type 

which was put in because there were normal diagnoses but no 

normal code type in the GD system to handle them. It did 

better than any Gilberstadt and Duker code. It increased the 
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number of all of the tests' codeable profiles, with both the 

original and new equations, significantly. F or cod es with 

high frequencies relative to the sample, it had the highest 

hit rate for short to long forms. Interestingly, the normal 

code was usually the only code where valid hits outnumbered 

"no codes." The reason for this is not clear, but the normal 

code's rules may have been easier to meet than the complex 

rules of most of the other codes. Most impressive was that 

if the diagnosis was normal, the code was, too, in the major

ity of cases. No other code approached this success on the 

full form or the short forms when the codes had reasonably 

high relative frequencies. The MMPI is not designed to 

identify normals, but it did in this sample. The reasons 

behind the result, as with some of the other results, are not 

clear. 

Bayes' rule gave quite graphic results. It provided 

detailed breakdowns, in probabilities, not seen in the short 

form literature before. The author knows of no MMPI study 

with a similar breakdown, either. Details on valid and false 

positive probabilities as well as on positive code type, 

diagnosis and high point hit rates, were presented. The 

prior probabilities were set empirically by using the sample 

relative frequencies. This avoided the controversial 

"subj ect i ve" method of setting them by merely selecting a 

value or by setting them some other nonsample-based way. The 
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subjectivity of the prior probabilities is the reason critics 

attack Bayesian statistics and Bayes' rule. Using relative 

frequencies, though, turned many of the analyses into a task 

revolving around marginal probabilities. 

Long ago, Meehl (1954) urged calculation of diagnos-

tic hit rates, such as those here. Meehl and Rosen (1955) 

recommended using Bayes' rule with particular attention paid 

to prior probabilities, or base rates. One point Meehl made 

is that a diagnostic device is not useful unless it can 

predict a positive diagnosis accurately more often than using 

just the prior probability of that diagnosis. The code types 

had a harder time meeting this criterion than one might have 

guessed. Table 54 showed the valid positive rate for each 

code type using the best of the short forms, the MMPI-168 

with new equations. The prior probabilities are on Table 53. 

For diagnosis, Tables 62, 63, 64, and 65 give the hit rates 

for the MMPI and the short forms for various conditions. The 

prior probabilities are on the bottom of Table 61. They are 

.101 for OBS, .198 for neurosis, .226 for psychosis, .159 for 

personality disorder, .104 for psychophysiological disorders, 

and .045 for normal. In the most rigid condition of Table 

62, only the normal diagnosis predictions beat the base rates 

on all tests. Onl y the MMPI -168 bea t the ba se rate for 

psychosis. The MMPI-168 and the MMPI surpassed the rate for 

psychophysiological disorders, but that diagnosis contained 
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few cases. No other test/diagnosis combination beat the base 

rates. The same prior probabilities can be used to evaluate 

Table 63, where all of the diagnoses mentioned in a code 

type's diagnosis description are counted. All of the tests 

beat the base rates for most of the diagnoses. All of them 

missed on OBS, however, and the Mini-Mult and FAM failed on 

psychophysiological disorders. The base rates for comparison 

with the reduced samples of Table 64 and 65 are .144 for OBS, 

.284 for neurosis, .324 for psychosis, .228 for personality 

disorder, and .020 for psychophysiological disorders. All of 

the tests exceed the base rates for neurosis and psychosis. 

The Mini-Mult and FAM fail on personality disorders, psycho

physiological disorders and OBS. The MMPI-168 and the MMPI 

also fail on OBS. OBS and psychophysiological disorders have 

low frequencies in the sample, it should be recalled. All of 

the tests beat the base rates for all of the diagnoses in the 

most liberal condition of Table 65 except the Mini-Mult and 

FAM with OBS and psychophysiological disorders. So even with 

the best short form, some codes do not match the MMPI codes 

in proportion to their base rates. The other short forms 

generally perform worse. In the most strict condition of a 

randomly selected person having his MMPI profile match his 

diagnosis, all of the tests could identify normal above its 

base rate, but only the MMPI-168 and MMPI beat the rate for 

psychophysiological disorders and only the MMPI-168 could 
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As the conditions 

are liberalized, the tests beat the base rates more often. 

As a final comment on the Bayes' rule analysis, the 

trend across tests was for relatively low valid positive 

rates, high false negative rates, high valid negative rates, 

and low false positive rates. This means that with the 

Gilberstadt and Duker system, the tests erred on the conser

vative side. They tended to not find a code type when it was 

there, but when it was not, they nearly always agreed. A 

high valid negative rate is not bad, of course, since valid 

negatives are a type of hit. The results describe a code 

typing system which, if applied as it was here, definitely 

would not tend to overdiagnose. As a method for differential 

diagnosis .. though, the low valid positives and high valid 

negatives leaves its value in question. Several prototypes 

perform well, though, if a profile is codeable for one of 

them. The 8 -6 prototype for paranoid schi zophrenia, for 

example, shows up fairly often and usually hits when it does. 

A rather surprisingly unintended result from this 

study was that the full MMPI failed to accurately identify 

diagnosis using the Gi1berstadt and Duker system. On Table 

31 the file diagnoses given the code types are listed with 

the associated probabilities. Few of the probabilities 

exceed .5, and when they do, they are wrong in several 

instances. The 7-8 code should be associated with neurosis, 
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not psychosis, and the 1-3-8 code with psychosis, not 

neurosis. 8-9, 1-3-2, 8-6, 4-3, and 4-9 did well for the 

sample, but many of the tabled values are small and spread 

over many different diagnostic categories. Tables 35, 36, 

37, 38, 39, 62, 63, 64, and 65 make the same point with the 

probabilities of code types given diagnosis and the 

probabilities of code type hits given diagnosis. A randomly 

selected patient with OBS had only a .018 probability that 

the one GD OBS code would pick it up. There are more codes 

for neurosis, psychosis, personality disorder and psycho

physiological disorders, but a person with one of these 

problems had probabilities of .114, .192, .125 and .111, 

respectively, of the test validly detecting them. Even in 

the most favorable condition of not including the uncodeable 

profiles in the calculation of the probabilities and includ

ing every diagnosis a code type hints at, the MMPI failed to 

identify OBS and psychophysiological disorders with high 

frequency. It failed to correctly find personality disorders 

over one-third of the time. The results were better with 

neurosis and psychosis in the most liberal conditions, hit

ting in over 80% of the cases. But the psychosis diagnosis 

still would be missed one time out of five when the condition 

was present, the profile was codeable, and all of the 

diagnoses even mentioned in the code were considered. The 

most rigid condition may be too hard on the coding system, 
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including diagnoses not present among the 19 prototypes, but 

the most liberal is too easy since it excludes most profiles 

and gives the codes exceptional diagnostic leeway. 

Rule relaxation, similar to that of Payne and Wiggins 

(1968), was tried as a method to improve the short MMPIs with 

respect to code typing. It became obvious early that not 

many profi les could be coded and that the large amount of 

noise in the data made for poor diagnostic predictions. It 

seemed that trying to make some of the large number of "no 

codes" f it the same codes as the same cases on the MMPI 

afforded the best chance at improvement within this study. 

The rules most likely to help with the codes, that is, most 

Ii kely to show improvement, were ident if ied and the data 

reanalyzed for the improvement. The normal code fared best, 

with some cases becoming code type hits with a minimum of new 

misses. But the other rules showed small improvement, or 

worse, caused new misses where they had not been before. 

There appears to be no set of rule relaxations that would 

have a large enough impact to improve the short form's code 

type performance in a significant positive direction. 

Teather's results were used to assess the probability 

of a true change in diagnostic accuracy. The results seemed 

to work fine, although they were not used as originally in

tended. It was thought that more profiles would be codeable, 

leading to a fuller short form code to full form code hit 
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matrix. It was hoped that some of the misses would clump in 

wrong codes and that some set of variables, such as scale 

elevations or even demographics, could be entered sequen

tially to cause increased hits. Instead, most of the cases 

fit no codes at all for a dizzying array of reasons. Rule 

relaxation with the most obvious cases, as discussed above, 

was used instead given the situation. Another problem with 

the sequential procedure was with variable selection. 

Stepwise regression looks at partial correlations to select 

variables for inclusion. Teather noted that gi ven a large 

variable set, the number of possible combinations to choose 

for inclusion is enormous. For these tests it certainly was, 

since there are many scales and about 120 T-scores per scale 

to choose from as predictors, or indices, of diagnosis or 

code type. Teather, using a medical example, kept his number 

of indicants down to three intuitively obvious ones. There 

were no intuitively obvious ways to choose scales, scale 

elevations or demographic variables to improve code type or 

diagnostic hit rates. 

Limitations 

A major and unexpected result that affected many of 

the other analyses in this study was the low relative freq

uencies of all of the Gilberstadt and Duker prototypes, some 

of which did not turn up at all in some of the conditions in 

spite of a nearly 600-case sample. 
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The frequencies caused the code type hit rates from 

the short forms to the long form to be very low. They also 

hurt the attempt to increase diagnostic accuracy by relaxing 

the coding rules. To achieve significance, many cases had to 

become new valid positives. The cases which were needed to 

be codeable for this to happen just were not there. 

Entering the project, the author had assumed that 

all, or nearly all of the cases would fit one of the codes. 

Computer diagnosis programs using the Gilberstadt and Duker 

system always seemed to find a profile's category, which was 

misleading. Also, most of the other code typing systems 

seemed to cover all possible profile configurations in part 

or in whole. As it turned out, the Gilberstadt and Duker 

prototypes never classify all profiles when the system's 

rules are used rigidly. 

all. 

It isn't intended to classify them 

Of the full MMPI profi les in this study, 28% fell 

into one of the 19 prototypes, disregarding the normal code. 

The short forms had between 20% and 31% codeable profiles, 

depending on the test and the estimators employed. These 

ra tes are low, but not out of the ordinary for the system. 

It was unknown throughout most of the study that Klett and 

Vestre (1967) reported an identical 28% classification rate 

using the Gilberstadt and Duker ru les wi th VA ps ychi atric 

hospital admissions. Payne and Wiggins (1968) did little 
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better, with a 29% rate. They obtained the same classifi

cat jon rate, 29%, in a later study (Payne & Wiggins, 1972). 

Pori er and Smi th (1972) got a better, but st ill low 33% 

classification rate. 

Obviously low rates are normal with the Gilberstadt 

and Duker system. Gilberstadt and Duker made no claims about 

classification rates (1965), and in retrospect, low rates 

seem guaranteed given the method s used to construct the 

prototypes. The "classical case" approach rests on making 

explicit rules for profiles which clinical practice has shown 

to be common and meaningful. There is no reason to believe 

that the classic cases cover the entire diagnostic spectrum. 

In fact, when examined as a group, the Gilberstadt and Duker 

code type diagnoses are rather specific and it does not 

appear that they intended for the set to cover every possible 

diagnosis. Also, many of the rules were designed to exclude 

cases, implying that not many profiles are intended to fit 

any particular code. 

How does one explain many profiles getting coded by 

the GD system with computer programs? The answer is not 

entirely clear, but two main methods may have been used. The 

strongest possibility is the inclusion of two- and three

point codes, covering all possible high point combinations, 

in the program to back up the prototypes. Gilberstad t and 

Duker included these in their 1965 handbook, but considered 
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them inferior to the prototypes and urged caution in using 

the associated diagnoses and personality characteristics. 

Another possibility is rule relaxation, as studied by Payne 

and Wiggins (1968). For each code, they advocated relaxing 

up to three rules to increase the classification rates. In 

their sample, relaxing 3 rules increased classification rates 

to 59%. There also are other ways to bump up the rates, such 

as assigning a case to a code if it meets 50% of the rules 

(Noce & Whitmyre, 1981). 

Another set of limitations which affected the results 

resolves around the diagnosis. DSM-II diagnoses were used 

because a large sample was needed and they were more frequent 

than DSM-III diagnoses at the time of the data collection. 

Although there is a little debate about it, mostly from psy

choanalysts, DSM-III is generally considered a more reliable 

system than DSM-II, besides being more current. DSM-II was 

more closely tied to a theoretical position, psychoanalytic, 

di dn I t have specific conditions that had to be met to make 

the diagnosis, and offered more diagnostic "wiggle room" than 

DSM-III. DSM-III would have been a preferable standard for 

the study. Matching code types to diagnoses would have been 

difficult, though, since little work has been done on MMPI 

code type correlates of DSM-III diagnoses (Vincent, Castillo, 

Hauser, Stuart, Zapata, Cohn, and O'Shanick, 1983~ Winters, 

Newmark, Lumry, Leach, & Weintraub, 1985). 
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Two other factors cut into the validi ty of the 

diagnoses. First is the number of diagnosticians. The data 

were taken from files which spanned a number of years. 

During that time many different psychologists, psychiatrists 

and interns saw cases and rendered impressions which are the 

diagnoses of this study. There had to have been varied 

theoretical orientations and skill levels among this group. 

Second, the VA allows several services to keep records 

separate from the official medical record. Psychology is one 

of those services, and the diagnoses and the other data were 

taken from those records, not from the medical record. This 

means that whi Ie the diagnoses may match the physicians I 

final diagnosis often, they contain a fair number of initial 

diagnoses as well. These problems added unwanted variability 

into the study. 

Methodological Issues 

Limi tations aside, several po si ti ve aspects of the 

study are noteworthy. First, while the large number of 

diagnoses created some analytical difficulties, the same 

large number also represented the real life diagnostic 

situation of the clinician and the patient. Often when the 

clinician first meets the patient he knows little about the 

case and the possible clinical formulations are great, as the 

diagnoses were here. In the study, the small probabilities 
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attached to any particular diagnosis are similar to the odds 

a clinician faces, if they could be known. 

Second, this study has a large sample size, mini

mi zi ng the e ff ects of sampling error. Many short form 

studies have used much smaller samples, and their results may 

not be stable as a result. The 600 cases here was large 

enough to give a fairly accuracy set of estimates. Even the 

estimated parameters which didn't have large numbers of cases 

behind them, such as the individual code types, were approxi

mated more closely due to the large N. A sma ller sample 

probably would have missed most of the codes completely. 

Conversely, the large sample established that most profiles 

are not able to be coded with GD with a pretty high degree of 

certainty. 

A third nice feature of this study was the use of the 

three most popular short forms on the same criteria simul

taneously. Others have done this previously, but it is the 

exception. Typically one or two tests are used, making 

direct comparisons between the tests difficult. All three 

tests were measured on an equal basis for their abi Ii ty to 

predict diagnoses and code types. The Mini-Mult clearly was 

outperformed by the other tests. While the results weren't 

completely unambiguous, the MMPI-l68 outperformed the FAM. 
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Some Connections with other Studies 

Trying to fit these results into the previous short 

form 1 i terature whi ch used diagnosi s as a cr iter ion is 

difficult because using the Gilberstadt and Duker system to 

arrive at predicted diagnoses is nearly unique. The large 

hit rates of over 50% reported by such authors as Newmark, 

OWen, and Newmark (1975) or Newmark, Newmark, and Fasching

bauer (1974) for the FAM using consensual diagnos is as the 

criterion were not replicated here. Nor were the high hit 

rates reported by some of the studies which used statistical 

criteria to arrive at diagnosis, such as Helmes' and 

MCLaughlin's modal profile analysis (1983). Of the code 

typing studies, these results report higher rates than the 

10% agreement found for Mini-Mult and MMPI codes using the 

Marks and Seeman rules (Noce & Whitmyre, 1981). King, 

Stanley, and Campbell (1984) reported many agreements between 

the MMPI-168 and the MMPI for no elevation profiles, and this 

study did also. This study also concurred with McLaughlin's, 

Helmes', and Howe's (1983) finding that the short forms had a 

difficul t time exceeding a 40% code type hit rate with the 

MMPI using the Marks and Seeman system. The only other 

Gilberstadt and Duker study classified Mini-Mult and MMPI 

profiles into neurotic, psychotic, character disorder and 

normal categories based on the code types. A 62% agreement 

rate between the tests was reported, which diverges wildly 
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from the present results. With that hit rate, one wonders 

how they handled the profiles which did not fit into any 

codes. 

Fitting this data into the previous research with the 

more traditional measures is simpler. The Mini-Mult's scale

to-scale correlations with the MMPI tended to be in the range 

of prior studies, except the correlation for the L scale, 

.which was much lower. The FAM and MMPI-168 correlations were 

about the same as in previous research, except the MMPI-168 

Si scale correlated somewhat lower with the MMPI Si than was 

usually seen. The scale means' di ff erences from the MMPI 

scale means vary depending on whether the new or original 

equations were used for estimation. The prior studies used 

the original equations, so the new equations, which produced 

means very similar to those of the MMPI, generally outper

formed the previous research. With the original equations 

instead of the new ones, this study reported larger differ

ences than the typical prior study of all of the short forms. 

Part of the discrepancy may be due to some of the other 

studies being the original validation studies for the short 

tests. So the "original" equations used in these were 

calculated on the sample data, just as the "new" equations 

were here. The differences between the test means would 

therefore be small, just as they were with the new equations 

here. It is hard to say why the differences obtained in this 
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study differ from those which were not initial validation 

studies~ such as Hart, McNeill, Roberts, and Adkins (1986) or 

Thompson (1979). 

The Mi ni -M ul t 's hi gh poi nt concordance was in the 

range of the prior studies, generally, for all of the typical 

combinations of high points. The same was true for the FAM 

and MMPI-168. The Mini-Mult did not identify as many valid 

profiles correctly here as in the former studyv but vastly 

outperformed Faschingbauer's (1974) 44% rate of identifying 

invalid profiles. The FAM, too, did worse at identifying 

valid profiles, but better at identifying truly invalid ones 

than has been reported before. The same results also apply 

to the MMPI-168. 

Future Research 

Two projects for future research seem warranted. The 

first is quite obvious. The DSM- I I and Gilbertstadt and 

Duker systems are rather old and Ii tt Ie used. Gi ven the 

disappointing results with the code types, it might be 

interesting to examine more contemporary diagnostic systems. 

A study using DSM-III (Revised) and, perhaps, the Lachar 

coding system could be done to see how the hit rates match. 

If they are as poor as the ones here, it could have impli-

cations of some significance. First, it could call code 

typing as a method of MMPI interpretation into question. 

Second, code typing schemes are at the core of many computer-
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generated MMPI interpretive systems. These are becoming 

increasingly popular. If the core of their programs is in 

error, the systems are generating information of questionable 

value. The MMPI has just been revised and restandardized as 

MM.PI 2. Lit tIe is known about this test at this writing, 

such as how it will be interpreted, its relationship to the 

original test, and whether it will replace the MMPI. Until 

more is known about these key questions, this project should 

wait. 

The second project would use a Bayesian perspective 

with the short forms to attempt to devise something like code 

types specific to them. In this study the MMPI-168 with new 

equations was able to predict diagnosis at a higher rate than 

the full MMPI. It would seem possible to set diagnosis as 

the standard, enter short form information sequentially to 

determine the posterior probability of diagnosis, choose the 

variable with the highest probability, then do the process 

again with the reduced data set. The result can be visual-

ized as a decision tree with the probabi Ii ties of vari ous 

diagnoses at the nodes. An example might be finding a high D 

scale as the first variable to diagnose depress ion, with a 

high posterior probability and smaller probabilities for 

other diagnostic decisions at the first branch. Then, still 

trying to predict depression, the probabilities of the re

maining scales predicting depression, given the high D scale, 
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could be calculated. The second node would be reached and 

the next scale, say a low Ma score, identified. This could 

proceed iteratively until no variable contributed much to 

diagnostic accuracy. This is more similar to what Teather 

had in mind than the way the current study proceeded. The 

problem, as discussed previously, is in selecting the origi

nal variable set given the large number of possible short 

form scale variables. 

Summary 

In summary, this project evaluated the abbreviated 

MMPls and attempted to improve them. Using nearly 600 cases, 

the Gilberstadt and Duker coding system and file diagnoses, 

it was found that the Mini-Mult, FAM, and MMPI-168 had low 

code type correspond ence with the fu 11 MMPI. The valid 

negative and false negative rates were high, and the valid 

positive and false positive probabilities were low for many 

of the code types on all three short tests. Some of the 

valid positive values were so low that they failed to exceed 

their prior probabilities. Coloring these results, and many 

of the others, was the unexpected low code typing rate of the 

Gilberstadt and Duker system. Only 28% of the MMPI profiles 

fit a code, and about the same percentages of short form 

profiles did the same. This turned out to be the typical 

coding rate for the system I s prototypes and is not totally 

bad. It means the Gilberstadt and Duker rules are conser-
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vative and minimize the chance for overdiagnoses or incorrect 

diagnosis, opting instead not to categorize many profiles. 

The full MMPI failed to identify diagnosis very 

accurately with the Gilberstadt and Duker system. It did 

best with neurosis and psychosis, but the overall rate was 

lower than one could wish. There are possible reasons for 

this other than the failure of the test or the coding system. 

Many diagnosticians provided the file diagnosis which was the 

standard, and they may have had vastly differing diagnostic 

fashions. Also, the diagnosis used was not necessarily the 

final diagnosis, but an initial diagnosis in some cases. 

The MMPI-168 with empirically derived equations was 

the best of the short forms. The FAM using the original 

equations was next best. The Mini-Mult lagged far behind by 

most indices. The MMPI-168 with the new equations predicted 

diagnosis better than the full form, especially psychosis and 

neurosis. This points out the potential fallibility of the 

MMPI as a standard in short form research. 

Using prediction equations derived from the sample 

data improved the overall performance of the MMPI-168 and the 

Mini-Mult, although not the FAM. Using tailor-made equations 

may be an easily performed method for improving the short 

forms. It would make comparability between research studies 

more difficult, though. 
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One code type stood out as much better than the 

others, a normal code with all of the clinical scales less 

than 70 T-scores. This code is not a typical part of the GO 

system, but was added by the author. It was the only code to 

hi t on diagnosis more than half of the time, regularly, for 

the MMPI and the short forms. 

Rule relaxation as a method of improving the code 

type hit rate, as evaluated with Teather's results, was a 

failure. No rule was identified as having a large enough 

impact upon relaxation to significantly alter the hit rate in 

a positive direction. However, it would have been easy to 

find rules to relax which would have significantly decreased 

the hit rate. 

Bayes' rule provided a detai led breakdown of the 

probabilities of various outcomes. The prior probabilities 

were set empirically, which avoided the subjectivity so often 

criticized when employing Bayes, but it somewhat detracted 

from the sophistication of the analysis. Meehl's contention 

that the use of Bayes' rule and examination of hit rates and 

prior probabilities are worthwhile is concurred with. 

The scale- to- scale correlations, differe nce between 

means, high point correspondence and valid profile identi

fication measures of the short forms generally fit into the 

ranges reported in prior research. The diagnostic hit rates 

are harder to assess because the use of the GD sy stem is 
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rare. The hit rates tend to be much lower than other studies 

which set diagnoses differently. The hits were slightly more 

common than in a study which used the Marks and Seeman typing 

system. But they were much lower than the only other study 

using the Gilberstadt and Duker system with the short forms. 

The former study reported a quite high rate given the number 

of profiles which usually can't be coded with GD. 

These results could call code typing and automated 

MMPI interpretation into question, but that conclusion seems 

hasty. The GD and DSM- II systems used here are old. More 

contemporary systems such as DSM-III for diagnosis and 

Lachar 's for cod ing should fir st be ex amined f or the ir 

validity in tandem. Before this is done, issues relevant to 

MMPI 2 need clarification, such as its relationship to the 

or ig inal NMPI and the methods for MMPI 2 interpretation. 

There was some indication that the MMPI-168, at least, could 

pred ic t diagnosi s independ en tly of the MMPI. One way to 

capitalize on this might be to use a Bayesian decision 

analytic approach to find variables predictive of diagnoses 

and thereby generate a system similar to code typing for a 

short form to generate diagnosis on its own. If such a pro

ject succeeded, the worthy goal of eliminating the problems 

associated with the length of the full MMPI might be 

achieved. That has been the aim of short form research from 

the beginning. 

-~-------."--. --.------.-~---~"'-.. -~~ .. 
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Diagnosis Frequency % 

Chronic organic brain syndrome 12 2 

Moderate organic brain syndrome 5 1 

Nonpsychotic organic brain syndrome 12 2 

Organic brain syndrome secondary to alcoholic 1 0 
abuse 

Organic brain syndrome with brain trauma 5 1 

Organic brain syndrome with intellectual 6 1 
deterioration 

Organic brain syndrome with unknown etiology 2 0 

Other organic brain syndrome 11 2 

Antisocial personality disorder 16 3 

Emotionally unstable personality 5 1 

Explosive personality 5 1 

Hysterical personality 6 1 

Inadequate personality 9 2 

Obsessive compulsive personality 2 0 

Paranoid personality 15 1 

Passive aggressive personality 2 3 

Passive dependent personality 2 0 

Personality trait disorder 6 1 

Psychophysio reaction with personality disorder 4 1 

Schizoid personality 7 1 

Other personality disorders 9 2 
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Diagnosis 

Anxiety neurosis or reaction 

Conversion neurosis or reaction 

Conversion reaction with depression 

Depressive neurosis or reaction 

Frequency 

20 

25 

3 

41 
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% 

3 

4 

1 

7 

Depressive reaction in a chronically physically 2 0 
ill person 

Dissociative reaction 4 1 

Hypochondriasis 4 1 

Hysterical neurosis 4 1 

Obsessive compulsive neurosis or reaction 5 1 

Neurosis 3 1 

Psychophysiological neurosis 5 1 

Other neuroses 3 1 

Manic depression 10 2 

Chronic undifferentiated schizophrenia 25 4 

Incipient schizophrenia 3 1 

Borderline schizophrenia 10 2 

Paranoid schizophrenia in remission 4 1 

Paranoid schizophrenia in partial or tenuous 14 2 
remission 

Other schizophrenia in remission 

Other schizophrenia in partial or tenuous 
remission 

Psychotic depression 

---------"--- -- -~------,-.... -----. ~- ~--.. -

8 1 

6 1 

3 1 
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Diagnosis 

Residual schizophrenia 

Schizophrenic reaction, catatonic type 

Schizophrenic reaction, paranoid type 

Schizo-affective psychosis 

Schizophrenia 

Other schizophrenia 

Senile dementia/dementia 

Adjustment reaction of adult or late life 

No mental disorder 

No diagnosis determined 

Normal 

Situational depression 

Stress reaction 

Diagnosis unknown 

Alcohol dependence/alcoholism 

Drug abuse 

Drug dependence/addiction 

Physical problems 

Multiple sclerosis 

Borderline mental deficiency 

Other 

Frequency 

3 

3 

39 

12 

3 

3 

3 

8 

6 

64 

17 

3 

4 

37 

9 

1 

6 

5 

2 

2 

5 

243 

% 

1 

1 

7 

2 

1 

1 

1 

1 

1 

11 

3 

1 

1 

6 

2 

0 

1 

1 

0 

0 

1 
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