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Two independent studies failed to find evidence consistent with Council, Kirsch, and Hafner
(1986), who argued that the repeatedly observed correlations between Tellegen's (1981) Absorption
Scale (TAS) and hypnosis measures were artifacts of testing context, and de Groot, Gwynn, and
Spanos (1988), who claimed evidence for a Gender X Context moderator effect. In the present
studies, Ss completed the TAS and other personality questionnaires on 2 occasions: during an
independent survey and later immediately prior to an assessment of hypnotizability. In Experiment
1 (¥ = 475), the effect of context on the relation between questionnaire scores and hypnotizability
was weak and variable; in Experiment 2 (N = 434), these weak effects were reversed. The results
reaffirm the construct validity of absorption as both a major dimension of personality and as a

predictor of hypnotic responsiveness.

Beginning in the 1960s, several independent lines of psycho-
metric work began to converge on a dimension of personality
variously construed as “absorption” (Tellegen, 1981; Tellegen &
Atkinson, 1974) and “openness to experience” (Coan, 1972;
McCrae & Costa, 1983). A major impetus for this work was the
attempt to discover personality correlates of individual differ-
ences in response to hypnosis (for reviews, see E. R. Hilgard,
1965; J. R. Hilgard, 1979; Kihlstrom, 1985). Although hypno-
tizability did not appear to correlate with the dimensions mea-
sured on the common personality inventories such as the Min-
nesota Multiphasic Personality Inventory and California Per-
sonality Inventory (e.g., Shor, Orne, & O’Connell, 1962), a
number of separate investigations indicated that it did correlate
with scales intended to measure imaginative involvernent and
other hypnotic-like experiences (e.g., As, 1962; J. R. Hilgard,
1963; Lee-Teng, 1965; Shor, 1960; for a summary of early work,
see J. R. Hilgard, 1979).

On the basis of this early work, E. R. Hilgard (1965) sug-
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gested that the item pools of the most commonly used personal-
ity inventories did not in fact sample all aspects of personality
and that significant additions would have to be made before
they could be used to predict hypnotic response and similar
aspects of psychological functioning. This suggestion pained
credence with a factor analytic study by Tellegen and Atkinson
(1974; see also Tellegen, 1987), who drew on the work of As,
J. R. Hilgard, Lee-Teng, and Shor to develop a scale of absorp-
tion, defined as the subject’s “full commitment of available per-
ceptual, motoric, imaginative, and ideational resources toa uni-
fied representation of the atientional object” (p. 274).! Their
study also included items representative of Block’s (1965) fac-
tors of ego-control (extraversion) and ego-resiliency (neurotic-
ism), the two major factors that run through all personality
inventories. Absorption correlated significantly with hypno-
tizability, but neither dimension correlated with either ego-con-
trol or ego-resiliency.

More recent support for the discriminant validity of the ab-
sorption construct comes from work on personality structure
by McCrae and Costa (e.g., McCrae, 1982, 1987; McCrae &
Costa, 1983a, 1983b, 1987). Beginning with a fresh analysis of
the scales of Cattell’s Sixteen Personality Factor Questionnaire
and the work of Coan (1972, 1974), McCrae and Costa {1985)
developed a gquestionnaire measure of “Openness to Experi-
ence” (p. 145; and a set of related adjective rating scales viz,, the

! More recently, Tellegen (1987) defined absorption as “a disposition,
penchant, or readiness to enter states characterized by marked cogni-
tive restructuring,” which may be experienced retrospectively as either
a dissociative narrowing of attention or as a peak experience involving
expanded attention; a “readiness to depart from more everyday life
cognitive maps and to restructure also in the process one’s representa-
tion of one’s self and its boundaries” This rcdefinition is based on
content analyses of the Tellegen Absorption Scale (TAS) items and has
no bearing on the external validity of the TAS as a predictor of hypno-
tizability.
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Neuroticism-Extraversion Openness—NEO—Personality In-
ventory) that taps much the same domain as the Tellegen Ab-
sorption Scale (TAS). In McCrae and Costa’s (1985) construc-
tion, openness has several different facets including “a rich fan-
tasy life, aesthetic sensitivity, awareness of inner feelings, need
for variety in actions, intellectual curiosity, and liberal value
systems” (p. 145). McCrae and Costa (1985) reported a correla-
tion of .56 between the TAS and their summary measure of
openness; most of the correlation was carried by the Fantasy,
Esthetics, and Feelings subscales of the openness measure. In
addition, openness shows significant positive correlations with
artistic and imaginative vocational interests (Costa, McCrae, &
Holland, 1984), divergent thinking and sensation seeking
(McCrae, 1987), and level of ego development (McCrae &
Costa, 1980) and significant negative correlations with tradi-
tional family ideology (Costa & McCrae, 1978).

A related line of research has been pursued by Lynn and his
colleagues on the construct of “fantasy proneness” (e.g., Lynn &
Rhue, 1988). Taking as their point of departure the clinical
interview studies of Wilson and Barber (1981, 1983), which in
turn were inspired by the studies of J. R. Hilgard (1965, 1979),
Lynn and his colleagues developed a questionnaire measure of
fantasy proneness that correlates positively with both
hvpnotizability and absorption (.g., the Inventory of Child-
hood Memories and Imaginings—ICMI; Lynn & Rhue, 1986).
Like openness to experience, fantasy proneness appears to be
an alternative construal of absorption; together, the three con-
structs appear to reflect varying perspectives on a single, broad
dimension of individual differences that has gone largely unrec-
ognized in traditional analyses of the structure of personality.

Although some support for the external validity of the ab-
sorption construct is available from studies on its relation to
performance on a muscle-tension biofeedback task (Qualls &
Sheehan, 1981a, 1981b}, the most pervasive evidence for its va-
lidity has come from the repeated finding of its relation to
standardized scales of hypnotic responsiveness (for reviews, see
1. R. Hilgard, 1979; Kihlstrom et al., 1989; Nadon, Laurence, &
Perry, 1987; Roche & McConkey, 1990). For example, Table 1
summarizes the results of four large-scale studies in which the
TAS was correlated with hypnotizability. The correlations,
which hover around 22, are representative of the values ob-
tained with the Harvard Group Scale of Hypnotic Susceptibil-
ity, Form A (HGSHS:A; Shor & Orne, 1962) in other laboratoe-
ries, although there issome evidence forastronger relation with
Weitzenhoffer and Hilgard’s (1962) more difficult Stanford
Hypnotic Susceptibility Scale, Form C (SHSS:C; e.g., Nadon et
al,, 1987). Regardless of the magnitude of the effect, the pattern
of significant correlations is of theoretical interest, as it simulta-
neously provides evidence for the construct validity of absorp-
tion and links hypnosis to the experiences of everyday life.

A study by Council, Kirsch, and Hafner (1986), however,
raised important questions concerning the generalizability of
these findings. Using a between-groups multiple regression
strategy, Council et al. reported that the relation between ab-
sorption and hypnotizability, as measured by Finke and Mac-
donald’s (1978) unstandardized 10-item group version of
SHSS:C was statistically significant only when the TAS was
administered just prior to hypnosis testing; absorption did not
correlate significantly with hypnotic response when the ques-

Table 1
Representative Correlations Between Absorption
and Hypnotizability

Study n r
Kihlstrom et al. (1980)* 1,300 27
Hoyt et al. (1989)°

Sample 1 479 22
Sample 2 476 .26
Kihlstrom et al. {1989)®
Sample t 486 17
Sample 2 465 .19
Sample 3 393 22
Sample 4 521 21
Sample 5
Glisky et al. (in press)®
Sample 1 430 23
Sample 2 370 .23
Sample 3 159 17

® Data collected at Harvard University and University of New Hamp-
shire. ® Data collected at University of Wisconsin. ® Data collected
at University of Arizona,

tionnaire was administered to other subjects in an earlier, non-
hypnotic session. Interpreting their results from within a re-
sponse expectancy framework outlined by Kirsch (1985),
Council et al. (1986) argued that

the relation of the Absorption Scale . . . and similar measures to
hypnotic responsivity is highly reactive {italics added] to contex-
tual factors and is probably mediated by subjects’ expectancies.
Administering the Absorption Scale to hypnotic subjects may im-
plicitly suggest that imaginative processes are important in hyp-
nosis, which in turn could influence levels of expectancy for suc-
cessful hypnotic responding. The likelihood that past research
has been confounded in this way must be considered when one
evaluates theories and research that have stressed imaginative in-
volvement and related constructs in explanations of hypnotic be-
havior. (p. 188)

Although Council et al. (1986) concluded that the relation
between absorption and hypnotizability was “highly reactive”
(p. 188) to contextual factors, this strong conclusion was not
firmly grounded in their empirical results. Although signifi-
cant context effects were consistently found between absorp-
tion and subjective responses to hypnosis, the effect of context
on the corresponding relation involving behavioral response 1o
hypnosis reached a marginal level of statistical significance
(p < .10) in only one of their three analyses. This is significant
because behavioral rather than subjective response to hypnosis
has served as the criterion in studies of the absorption—hypno-
sis relationship. Also, the path analysis did not actually show
that the relation between absorption and hypnotic response
was mediated by expectancies: In fact, the absorption variable
was omitted from the analysis on technical grounds. Moreover,
Council et al’s path analysis showed that response to hypnotic
suggestion was most strongly determined by expectancies that
were themselves influenced by the subjects’ response to the
hypnotic induction procedure.

The study by de Groot, Gwynn, and Spanos (1988) claimed
partial replication of Council et al. (1986). In this study, de
Groot et al. failed to obtain contextual effects on the relation
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between absorption and the various subscales of the Carleton
University Responsiveness to Suggestion Scale (CURSS;
Spanos et al, 1983); however, when they analyzed men and
women separately, women but not men showed the effect in
some analyses. This procedure, in our view, sidestepped the
crucial issue of whether men and women differed in demon-
strating the effect. In the absence of this difference, there is no
effect of gender. Nonetheless, because the de Groot et al. find-
ings suggested the possibility of a moderator effect of gender on
the context effect as initially reported by Council et al. (1986),
we examined our data for this effect.

Taken together, the findings of Council et al. (1986) and of de
Groot ¢t al. (1988) are of substantial theoretical importance.
Despite methodological concerns in the Council et al. study
(using an unstandardized hypnotizability scale) and statistical
concerns in de Groot et al. (examining men and women sepa-
rately without evidence that men and women differed on con-
textually mediated responses), jointly the findings undermine
a reliable personality correlate of hypnotizability and impeach
the external validity of the absorption/openness construct. Be-
cause the empirical evidence supporting the context effect
seemed both weak and variable, we carried out a pair of studies
intended as conceptual replications of the Council et al. study,
using larger subject samples and powerful statistical methods.
In addition to analyzing the relation between absorption and
hypnotizability, several other experiential correlates of hypnoti-
zability were also examined, to estimate the generalizability of
any context effects obtained.

Experiment 1
Method

Subjects. Four hundred seventy-five subjects were administered the
TAS (Tellegen, 1981, 1982; Tellegen & Atkinson, 1974), the Perceptual
Alteration Scale (PAS; Sanders, 1986), and the Dissociative Experi-
ences Scale (DES; Bernstein & Putnam, 1986). For convenience, the
scales were packaged into a single questionnaire. The questionnaire
package was initially completed in 2 nonhypnotic context, as part of an
introductory psychology student survey routinely conducted at the Uni-
versity of Wisconsin, and then again, approximately 2 weeks later, by a
subset of volunteers immediately prior to hypnosis testing. For this
latter part of the experiment, subjects were administered Shor and
Orne’s (1962) HGSHS:A in groups of approximately 100 subjects.

Measures. The relation between two sets of measures was of interest
for the present study; they are labeled experiential and hyprosis mea-
sures for expositional clarity. The threc experiential measures were the
TAS, PAS, and DES. The format of these inventories differed from the
original versions in that all items were scored on a 4-point scale in
which 0 represented a negative response and 1, 2, and 3 represented
increasing degrees of endorsement. The three hypnosis measures were
derived from administration of the HGSHS:A. They were (a) the stan-
dard behavioral scoring of the HGSHS:A, corrected by taking into
account the reversibility of posthypnotic amnesia (Kihlstrom & Regis-
ter, 1984), (b) the subjective success on the hypnotic suggestions, which
subjects scored on a 14 scale, and (¢) an eight-item version of Field’s
(1965) Inventory of Hypnotic Depth.

Results

Comparison of correlations. Table 2 contains the correlation
matrix for all measures for the total sample and also by gender,

The results displayed here offer limited support for the contex-
tual hypothesis. For the total sample, all nine correlations be-
tween the hypnosis and the experiential measures administered
in the explicitly hypnotic context were statistically significant,
whereas six of the correlations involving the experiential mea-
sures administered in the nonhypnotic survey context were sig-
nificant. None of the nonsignificant correlations in the non-
hypnotic context, however, involved the TAS. Furthermore, al-
though the correlations obtained in the hypnotic context were
consistently higher than their counterparts from the survey
context, only one pair of correlations provided evidence for a
context effect by the more appropriate test of differences be-
tween the coefficients; only the correlations between DES and
subjective response to hypnosis differed across contexts, r= .18
vs. .10, 1473) = 2.36, p < 0.05.

Table 2 also lists the various correlations separately for men
and women. No support was found for the higher order
Gender X Context moderator effect described by de Groot et al.
(1988). Three correlation coefficients in these analyses showed
statistically significant levels in the hypnotic context but not in
the survey context. Contrary to what was found by de Groot et
al., however, these significant correlations were found for men
only; moreover, none of the correlation coefficients differed
across context for either men or women.

The important result from this initial analysis pertained to
the TAS, whaose validity as a predictor of hypnotizability was
specifically challenged by Council et al. (1986). No evidence
was found for a significant context effect on the correlation
between absorption and hypnotizability in either the total sam-
ple or the by-gender analyses. Nonetheless, because all correla-
tions were in the direction predicted by a contextual hypothe-
sis, we pursued the question further with two more-powerful
mixed-model multiple regression strategies described by Co-
hen and Cohen (1983).

Mixed-model regression analyses. The first set of analyses
followed a general strategy for mixed-model regression, which
is conceptually identical to the more familiar mixed-model
analysis of variance. Nine analyses of this type were conducted
(with Model 1I error terms throughout, as is customary with
mixed-model designs), each pairing an experiential measure
with a hypnosis one. In these analyses, a context effect on the
correlation between the experiential and the hypnosis mea-
sures was represented by the inleractions between the hypnosis
variables and context, which account for some proportion of
the within-subjects variance.?

Table 3 contains the results of these analyses. All main effects
for the hypnosis measures were found to be statistically signifi-
cant, indicating that each experiential measure (averaged across
testings) was positively related to each hypnosis measure. Simi-
larly, each main effect for context was found to be significant,
reflecting changes in subjects’ scores across the two administra-

? At the time of analysis, we had access only to statistical software
packages that did not allow within-subjects regression analyses to be
done in a canned fashion; Cohen and Cohen (1983; pp. 438-439) de-
scribe how the analyses are done under these circumstances. Happily,
personal computer desktop programs are now readily available that
preclude the otherwise tedious additional hand computations.
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Correlation Matrices for Total Sample and for Women and Men (Experiment 1)

Measure 1 2 3

4 5 6 7 8 9

Total sample

1. HGSHS:A beh. — a7 42 A4 07 .08 A7 a1 14
2. HGSHS:A sub. — 51 19 09 A0 22 16 18
3. Field Depth — A0 A3 .07 1 14 10
4. TAS (survey) — b4 70 82 51 56
5. PAS (survey) — 83 46 .76 61
6. DES {survey) — 55 .66 75
7. TAS {hypnosis) — 61 70
8. PAS (hypnosis) — 82
9. DES (hypnosis) —
By gender
1. HGSHS:A beh. — .74 .36 .08 04 4 10 06 09
2. HGSHS:A sub. .20 —_ 44 s .05 .05 .16 a0 A2
3. Field Depth 48 .58 —_ .05 09 01 06 .09 05
4. TAS (survey) 18 .20 A5 — 63 73 .88 55 .65
5. PAS (survey) 08 12 A7 .64 — B2 51 86 .70
6. DES (survey) A2 A5 A5 .68 83 — 64 75 .84
7. TAS (hypnosis) 24 28 A7 .74 .37 43 —_ .57 72
8. PAS (hypnosis) A5 .21 A9 .43 62 .54 65 — 81
9. DES (hypnosis) .19 23 17 42 47 .52 .66 23 —_

Note. HGSHS:A = Harvard Group Scale of Hy pnotic Susceptibility, Form A; beh. = behavioral response;
sub. = subjective success; Field Depth = Field’s Inventory of Hypnotic Depth; TAS = Tellegen Absorption
Scale; survey = survey context; PAS = Perceptual Alterations Scale; DES = Dissociative Experiences
Scale; hypnosis = hypnosis context. For the total-sample matrix, N = 475, r > .08, p < .05. For the
by-gender matrix, values above the diagonal are for women and below the diagonal are for men. n
(women) = 272, r> .11, p<.05; n(men) = 203, r> .13, p < .05. Values in italics are from the survey context;
values in bold are from the hypnotic context. All tests were two-tailed and uncorrected for multiple

comparisons.

tions of the experiential measures, the negative sign indicates
that scores on all experiential measures were significantly lower
when administered the second time, before hypnosis.

The question of primary interest in this analysis was whether
this change across contexts was systematically related to any of
the hypnosis measures. All the interaction effects were in the
positive direction, consistent with the hypothesized context ef-
fect. None of the interactions, however, were found to be signifi-
cant for the TAS, indicating that there were no context effects
on any of the relations between this variable and hypnosis. For
the DES, small but statistically significant context effects were
found for two of the three correlations (accounting for 0.86%
and 1.32% of within-subjects variance, respectively). Similarly, a
small context effect was found for one of three correlations
involving the PAS (accounting for 1.02% of within-subjects vari-
ance). Finally, no three-way Context X Hypnosis Variable X
Gender interactions were found, indicating no differential con-
text effect for women and men.

Regressed-change analyses. A final set of analyses used a
powerful regression design that can be used in the special case
of pre-postscore repeated measures designs, which is described
by Cohen and Cohen (1983; pp. 413-423). The analysis again
proceeds hierarchically, but scores on the experiential measures
assessed in the hypnotic context now serve as the criterion vari-
able. The corresponding scores from the survey are entered
first, leaving residual variance. The respective hypnosis mea-
sures are entered next, allowing the correlation between those

measures and regressed change to be assessed. Because re-
gressed change is like a change score {although without the
undesirable possibility of being correlated with the prescore),
positive relations between regressed change and the hypnosis
measures would provide evidence of context effects.

Table 4 contains the results of these analyses. Again, all the
effects on regressed change were in the positive direction, as
predicted by the context hypothesis. In contrast to the preced-
ing analyses, this is the only instance in which significant con-
1ext effects on the relations between absorption and any hypno-
sis variables were observed, although again the effects were
small. HGSHS:A Behavioral and HGSHS:A Subjective scores
accounted for an additional 1.12% and 1.62% of the variability
of the hypnosis context TAS scores (with survey context TAS
scores partialed), respectively; there was no significant context
effect involving the hypnotic depth scale. Similarly, HGSHS:A
Behavioral scores explained an additional .76%, and HGSHS:A
Subjective scores explained an additional 1.86%, of the variabil-
ity in PAS scores. These same two hypnosis measures also ex-
plained 1.51% and 2.30% of variability in DES scores, respec-
tively. Again, no moderator effect for gender was observed.

Experiment 2

Experiment 1, although it used large samples and powerful
statistical techniques, vielded limited evidence for the pre-
dicted context effect on the absorption/hypnotizability correla-
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Table 3
Mixed-Model Regression Analyses (Experiment 1)

Experiential variable r F P

|. Hypnosis variable: HGSHS:A béh.

TAS
Main effect of context —.14 9.31 01
Main effect of HGSHS:A beh. .16 12.96 001
Context X HGSHS:A interaction 07 2.19 ns
PAS
Main effect of context —.14 9.14 Kol
Main effect of HGSHS:A sub. .10 4,52 .05
Context X HGSHS:A Beh. interaction .06 1.59 ns
DES
Main effect of context -.13 8.69 0t
Main effect of HGSHS:A beh. 12 6.74 05
Context X HGSHS:A Beh. interaction 09 4.16 05
2. Hypnosis variable: HGSHS: A sub.
TAS
Main effect of context —.14 9.32 01
Main effect of HGSHS: A, sub. 22 2292 001
Context X HGSHS:A Sub. interaction 07 2.74 .10
PAS
Main effect of context -.14 9.20 0l
Main effect of HGSHS:A sub. 13 8.52 .01
Context X HGSHS:A Sub. interaction 10 4.80 .05
DES
Main effect of context -.13 8.73 01
Main effect of HGSHS:A sub. A5 10.48 0l
Context X HGSHS:A Sub. interaction 11 6.45 05
3. Hypnosis variable: FDS
TAS
Main effect of context —.14 9.27 .01
Main effect of hypnotic depth 11 584 .05
Context X Depth interaction .03 <l ns
PAS
Main effect of context -.14 9.12 .01
Main effect of hypnotic depth A4 9.71 .01
Context X Depth interaction .00 <l ns
DES
Main effect of context -.13 8.63 01
Main effect of hypnotic depth .09 4.14 .05
Context X Depth interaction 05 1.13 ns

Note, df for all effects = 1, 473. HGSHS:A beh. = behavioral response
on Harvard Group Scale of Hypnotic Susceptibility, Form A; TAS =
Tellegen Absorption Scale; PAS = Perceptual Alterations Scale; DES =
Dissociative Experiences Scale; sub. = subjective success of the
HGSHS:A; FDS = Field’s Inventory of Hypnotic Depth.

tion. Nevertheless, because all the effects were in the direction
predicted by the context effect hypothesis and because signifi-
cant effects of context were found on the association between
hypnotic response and other personality variables, it seemed
prudent to return to the question again.

Experiment 2 used the TAS (in its original true/false format)
as a predictor of hypnotizability; instead of the PAS and DES,
Experiment 2 used a relaxation scale (true/false) as a test of the
generalizability of the context hypothesis. Suggestions for relax-
ation are commonly used in hypnotic procedures, and subjects
who have been hypnotized in this way commonly find the pro-
cedure to be relaxing (Edmonston, 1981). Thus, relaxation

seemed to possess face validity as a predictor of hypnosis. Be-
cause Council et al. (1986) explicitly argue that context effects
can produce an artificial (i.c., expectancy-mediated) correlation
between hypnotizability and any face-valid predictor scale, we
decided to use a relaxation scale, even though an earlier study
failed to obtain a significant correlation between a short ver-
sion of the scale and hypnotizability (Kihlstrom et al,, 1989).

Although we intended to perform a fair conceptual replica-
tion of the Council et al. (1986) study, our failure to replicate
their findings in either experiment could be attributed to our
choice of within-subjects rather than between-groups designs.
As Council et al. discussed, their design did not permit an
informed choice between two alternative explanations of their
findings. The context effect that they observed could have been
due to the reactivity of the absorption measure—that is, sub-
jects who differed in hypnotizability may have responded dif-
ferentially to the absorption measure, depending on the context
in which it was administered. Our results of Experiment 1 argue
against this hypothesis, change in absorption scores across con-
texts did not vary systematically with hypnotizability.

Experiment 1, however, did not permit the evaluation of the
alternative hy pothesis proposed by Council et al, (1986) and the
one that they favored. By this account, completing the absorp-
tion measure in the hypnotic context changes how subjects re-
spond to the hypnosis measure; according to this view, prior
completion of the absorption measure in a context divorced of
hypnosis does not create response expectancies for hypnotic
performance and thus does not affect subjects’ hypnotic re-
sponses. To address these questions, Experiment 2 was de-
signed to permit two types of between-groups analyses and to
replicate the mixed-model analyses of Experiment 1.

Method

Four hundred thirty-four subjects were administered the TAS and a
34-item relaxation questionnaire (RQ) devised especially for the pres-

Table 4
Regressed Change Analyses (Experiment 1)
Correlation r F /4
1. Experiential variable; TAS
Test/retest 82 100352 001
Behavioral Response/Regressed Change .1 530 .05
Subjective Success/Regressed Change 13 783 01
Field Depth Scale/Regressed Change 06 1.61 ns
2. Experiential variable: PAS
Test/retest 76 643.24 001
Behavioral Response/Regressed Change .09 360 .10
Subjective Success/Regressed Change 14 896 (0l
Field Depth Scale/Regressed Change .06 1.74 ns
3. Experiential variable: DES
Test/retest 75 592.71 001
Behavioral Response/Regressed Change .12 720 01
Subjective Success/Regressed Change 15 11,15  .001
Field Depth Scale/Regressed Change .07 2.50 ns

Note. df for test/retest = 1, 473 df for all others = 1, 472, TAS = Telle-
gen Absorption Scale; PAS = Perceptual Alterations Scale; DES =
Dissociative Experiences Scale.
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Table 5
Correlation Matrices for Total Sample and for Women and Men (Experiment 2)
Group 1* Group 2%
Measure 1 2 3 4 5 6 | 2 3 4 5 6 7
Total sample
1. HGSHS:Abeh. — .77 22 .25 d6 M4 — g6 15 18 22 18
2. HGSHS:A sub. — 29 M4 A6 21 — 200 .05 20 A3
3, Field Depth — 14 05 .12 — 19 .06 04
4. TAS (survey) — 12 81 — 13 14
5. RQ (survey) — 04 — 27
6. TAS (hypnosis) — —
7. RQ (hypnosis} -—
By gender

. HGSHS:Abeh. — 70 .24 27 d6 28 — .80 .06 .18 2! 10
2. HGSHS:A sub. .83 — .24 23 22 20 68 — d6 10 27 A2
3. Field Depth 6 34 — 21 4 20 21 21 — A1 ol -.04
4, TAS (survey) A6 20 —-.03 — A6 81 13 =05 21 — .21 A8
5. RQ (survey) 20 14 -1 10 — A0 200 13 17 08 — 5
6. TAS (hypnosis) .16 .18 —-.08 81 -03 — —
7. RQ (hypnosis) 38 2w 19 21 .78 —_

Note. HGSHS:A = Harvard Group Scale of Hypnotic Susceptibility, Form A; beh. = Behavioral response;
sub. = subjective success; Field Depth = Field's Inventory of Hypnotic Depth; TAS = Tellegen Absorption
Scale; survey = survey context; RQ = relaxation guestionnaire; hypnosis = hypnosis context. For the
total-sample matrices, » > .13, p < .03. For the by-gender matrices, values above the diagonal are for
women; values below the diagonal are for men. # (women; TAS twice) = 127, r> .17, p <.05. n(men; TAS
twice) = 82, r> .21, p <.05. n (women; RQ twice) = 132, r> .16, p < .05. n{men; RQ twice)=93,r> .20, p<
.05. Values in italics are from the survey context; values in bold are from the hypnotic context. All tests
were two-tailed and uncorrected for multiple comparisons.

* Subjects who received TAS twice (n = 209),
® Subjects who received RQ twice {u = 225).

ent study.® Both questionnaires were administered to all subjects in the
introductory psychology survey Of these subjects, 209 received the
TAS, and 225 received the RQ approximately 2 weeks later, immedi-
ately prior to hypnosis testing. Otherwise, the conditions of testing
were identical to those reported for Experiment 1.

Results

Comparison of correlations. This first set of analyses fol-
lowed the procedures ocutlined in Experiment 1. Table 5 con-
tains the correlation matrix for all measures for the total sample
and also by gender. For the total sample, three of six correla-
tions between the hypnosis and the experiential measures ad-
ministered in the hypnotic context, compared with five of six
correlations obtained outside the hypnotic context, were signifi-
cant. Both instances in which correlations were statistically sig-
nificant in one context but not the other showed an effect oppo-
site to that predicted by the contextual hypothesis—that is, sig-
nificance was obtained when the experiential scales were
administered in the survey context. Although these results gen-
erally run counter to the context hypothesis, the most impor-
tant finding was that of no significant differences between
corresponding correlations. Also, as in Study | and contrary to
de Groot et al’s (1988) findings, no evidence was found for a
gender moderator effect; when the correlation coefficients for
men and women were examined separately, none reached un-
corrected levels of statistical significance in one context but not

the other, and none of the correlations differed across contexts,
Moreover, similar results were obtained with the type of regres-
sion analyses reported in Experiment 1. None of the regressed
change analyses showed overall or gender-moderated context
effects; two mixed-model analyses of the RQ showed gender
effects, but oppasite to those reported by de Groot et al.
Between-groups analyses. Various correlation coeflicients
were examined for context effects. Subjects were divided into
two groups. Those who were administered the TAS twice (but
the RQ) only in the survey context) formed Group 1; those who
received the RQ twice (but the TAS only in the survey context)
formed Group 2. The correlations between the hypnosis mea-
sures and the TAS administered before hypnosis (Group 1) were
compared with the correlations between the same hypnosis
measures and the TAS administered in the survey (Group 2).
Similarly, the correlations between the hypnosis measures and
the RQ administered before hypnosis (Group 2) were compared
with the correlations between the hypnosis measures and the
RQ administered in the survey (Group ). None of the correla-
tions were found to differ significantly from each other for the
total sample. When divided according to gender, two correla-
tions were found to differ for men; the correlation between

3 The relaxation questionnaire was an expanded version of the Relax-
ation subscale of the Wisconsin Experience Questionnaire (K ihlstrom
et al., 1989).
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Table 6
Berween-Groups Regression Analyses (First
Series; Experiment 2)

Experiential variable ¥ F r

. Hypnosis variable: behavioral response

Absorption
Main effect of context .03 <l ns
Main effect of TAS 21 20.46 001
Context X TAS interaction 02 <1 ns
Relaxation
Main effect of context .03 <l ns
Main effect of RQ A7 13.02 001
Context X R{Q) interaction 00 <l ns
2. Hypnaosis variable: subjective success
Absorption
Main effect of context .06 1.45 ns
Main effect of TAS 13 7.34 01
Context X TAS interaction 07 205 ns
Relaxation
Main effect of context .06 .45 ns
Main effect of RQ A5 944 .01
Context X RQ interaction .02 <l ns

3. Hypnosis variable: Field’s Inventory of Hypnotic Depth

Absorption
Main Effect of context 02 <l ns
Main Effect of TAS 16 10.34 001
Context X TAS interaction 05 1.19 ns
Relaxation
Main effect of context 02 <l ns
Main effect of RQ 04 <l ns
Context X RQ interaction 00 <l ns

Note. Behavioral response and subjective success refer to the Harvard
Group Scale of Hypnotic Susceptibility, Form A; TAS = Tellegen Ab-
sorption Scale; RQ = relaxation questionnaire. df =1, 430,

Field’s Inventory of Hypnotic Depth and the TAS administered
in hypnosis, 7(80) = —.08, was lower than the correlation be-
tween Field’s measure and the TAS administered in the survey,
r@1)= .19, z=1.96, p = .05.

Hierachical regression analyses of the type performed by
Council et al. (1986) mirrored these results. As in their study,
the hypnosis measures served as criterion variables; a context
hypothesis would be supported in these analyses by significant
Group X Experiential Measure interactions, meaning that the
slopes of the relations between hypnotic and experiential mea-
sures depended on the context in which the latter were assessed.
Table 6 contains the analysis summaries. None of the interac-
tions for the total sample were found to be significant.

As in the correlation comparisons, one analysis gave evi-
dence of moderator effect for gender. Examination of the rela-
tion between the Field measure and RQ separately for men and
women showed no change in slopes across contexts for women
(021 vs..090), F(1,255)= 2.54; p> .10, and a decrease for men
(from .116 to —.052), F(1,171)= 4.32; p < .05.

The response expectancy interpretation of the context hy-
pothesis favored by Council et al. (1986), however, still could
account for our failure to replicate the context effact in the

preceding analyses in terms of design differences. Because the
subjects who received a particular experiential measure only in
the survey (e.g., TAS) nonetheless received the other measure
before hypnosis (e.g., RQ), the second measure could then be
seen as creating response expectancies in its own right. It then
could be argued that the relation between the first experiential
measure administered out of context and the hypnosis variable
was a direct consequence of response expectancies established
before hypnosis rather than a genuine relation.

To test this hypothesis, we conducted a second series of be-
tween-groups analyses, using an incremental (Model 1) strategy:
For these analyses, the hypnosis measures were again the crite-
rion variables. The experiential measure administered before
hypnosis was entered first into the analysis, followed by the
other experiential measure, which had been administered ear-
lier in the survey. If the relation between the hypnosis variable
and the measure administered during the survey were solely a
result of expectancies created by the measure administered be-
fore hypnosis, the survey measure would necessarily explain no
significant variance over that predicted by the measure admin-
istered before hypnosis. Table 7 contains the results. The mea-
sure administered in the survey failed to explain significant
additional variance for only two of the analyses: TAS in predict-
ing HGSHS:A Subjective and the RQ in predicting the Field
depth score. No moderator effects of gender, however, were
found.

Discussion

Despite searching for context effects with powerful mixed-
model designs and using large subject samples, we found little
evidence for context effects on the relations between various
experiential and hypnosis measures; when effects were found,
they were small and unreliable. Moreover, no evidence was
found for the type of moderator effect for gender described by
de Groot et al. (1988). Similar results were found by Perlini,
Lee, and Spanos (1990), who reported replication of our mixed-
model results and failures to replicate the Council et al. (1986)
and the de Groot et al. findings. Jointly, the findings suggest
that both omnibus and gender-moderated context effects, if
genuine, are more fragile than the relations that earlier findings
ostensibly undermined.

Similar to an earlier controversy concerning gender effects
on the relation between self-reported imagery and hypnotizabi-
lity (e.g.. J. R. Hilgard, 1979; Sutcliffe, Perry, & Sheehan, 1970),
the significant/nonsignificant dichotomy does not appear to be
a reliable indicator of gender effects. This unreliability but-
iresses our argument that this type of finding (whether it refers
io context effects per se or to moderator effects of other vari-
ables) sidesteps the crucial issue of differences between con-
texts or between women and men. Clearly, for example, Coun-
cil et al. (1986) would have argued (correctly) for a context ef-
fect, had they found that the relation between absorption and
hypnotic response was significantly different from zero in both
the hypnotic and nonhypnotic contexts but that the relation
was significantly more pronounced in the hypnotic context.
Thus, the important issue is one of different relations between
absorption and hypnosis variables across contexts or between
genders in demonstrating this effect (ie., an issue of interac-
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Table 7
Between-Groups Regression Analyses (Second Series: Experiment 2}
Increase Ffor
Experiential variable in R? increase dr p
1. Hypnosis variable: behavioral response
Absorption
Main effect of RQ (in context) .03 7.27 1,224 .01
Main effect of TAS (in survey) .03 5.99 1,223 .05
Relaxation
Main effect of TAS (in context} .06 12.94 1, 207 001
Main effect of RQ (in survey) 02 517 1, 206 .05
2. Hypnosis variable: subjective success
Absorption
Main effect of RQ (in context) 02 372 1, 224 10
Main effect TAS (in survey) .00 <1 1,223 ns
Relaxation
Main effect of TAS (in context) .04 9.61 i, 207 01
Main effect of RQ (in survey) .02 5.26 1, 206 .05
3. Hypnosis variable: Field depth scale
Absorption
Main effect of RQ {in context} .00 <l 1,224 ns
Main effect TAS (in survey) .03 7.71 1,223 01
Relaxation
Main effect of TAS (in context) .01 2.97 1, 207 10
Main effect of RQ (in survey) 00 <l 1, 206 ns

Note. Behavioral response and subjective success refer to the Harvard Group Scale of Hy pnotic Susceptibil-
ity, Form A; RQ = relaxation questionnaire; TAS = Tellegen Absorption Scale; Field depth scale = Field’s

Inventory of Hypnotic Depth.

tion). There are many different types of patterns that can
emerge from interactions, but as Council et al. recognized, evi-
dence for context or gender effects requires an interaction (see
also Nadon, Laurence, & Perry, 1989).

The most important analyses in the present study were those
involving the relation between absorption and hypnotic behav-
ior, because this relation’s (and its theoretical implications’) va-
lidity was questioned most vigorously by Council et al. {(1986).
Only the most powerful statistical analysis in one of the sam-
ples (the regressed change analysis in Experiment 1) showed a
vanishingly small context effect. Even this effect may reflect a
Type I error, given the number of statistical analyses used.
These results suggest strongly that the relation between absorp-
tion and hypnotic behavior is much more than an artifact of the
testing context: a conclusion that is also supported by Council
et al’s and by de Groot et al’s (1988) data.

QOur findings differ substantially from Council et al’s (1986)
in that we did not find reliable context effects concerning the
relations between absorption and the two subjective hypnosis
measures reported by these authors—that is, subjective re-
sponse to hypnotic suggestions and hypnotic depth. This sug-
gests that the effects reported by them concerning absorption
may have reflected sampling and measurement error in studies
of fragile, though nonetheless systematic and reliable, correla-
tions between measures. These types of relations require rela-
tively large sample sizes to be detected consistently.

Consistent with Council et al’s (1986) speculation, the
mixed-model and regressed-change analyses in the present
study suggest that any contextual reactivity of the absorption
measure is not systematically related to hypnosis variables.*
Nonetheless, we appreciate the argument that assessment of

Council et als preferred hypothesis of a relation between ab-
sorption and any reactivity of hypnosis measures could have
been cbscured in our mixed-model and regressed-change analy-
ses by the fact that all subjects were tested twice on the various
experiential measures. The results of the between-groups com-
parisons in Experiment 2, however, are inconsistent with this
view. Comparisons between the relevant correlation coefhi-
cients and the first series of regression analyses showed no con-
text effects at all; although two of the incremental analyses in
the second series were consistent with a contextual hypothesis,
neither analysis involved the absorption measure and the behav-
ioral hypnotizability score.

The argument has been advanced that our first series of be-
tween-groups analyses may have negated any context effect by
the fact that the second questionnaire, which was administered
before hypnosis, may have created response expectancies for
hypnotic performance, which in turn created correlations be-
tween the survey measure and the hypnosis variables—that is,
the observed relations may have been indirect and mediated
directly by response expectancies. This argument would have
been compelling had the survey measures in the second series
of between-groups analyses not predicted additional variance
in hypnosis scores beyond that accounted for by the measure
administered just prior to hypnosis testing.

In our view, a strong contextual account of these analyses, in
which the relation between absorption and hypnotizability is
explained solely in terms of response expectancies, requires

* We thank Auke Tellegen and an anonymous reviewer for their co-
gent comments on this point,
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that no additional variance in hypnotic responses be explained
by the questionnaire administered in the survey; our data are at
odds with this account of the analyses. Thus, whatever interpre-
tation is given to the results of our within-subjects analyses, the
second series of between-groups analyses is inconsistent with a
response expectancy explanation, as it has been presented by
Council et al. (1986).

In summary, the relatively small context effects we observed
in the present study and the fact that no one to our knowledge
has found the same context effect twice do not appear to
warrant what often amounts to extraordinary measures to con-
ceal the nature of studies of hypnotizability conducted in labo-
ratories known for their hypnosis work. A substantial literature
and the present study suggest strongly that various experiences
and individual characteristics are systematically related to hyp-
notic ability and that study of these experiences and character-
istics can be profitably pursued within hypnotic contexts. In
particular, the present research reaffirms the validity of the
absorption construct. Further empirical efforts to understand
the relations among absorption, imaginative involvement, fan-
tasy proneness, and openness to experiences; their role in hyp-
notizability; and their place in the wider structure of perscnal-
ity appear justified.

References

As, A. (1962). Non-hypnotic experiences related to hypnotizability in
male and female college students. Scandinavian Journal of Psychol-
ogy 3, 112-121.

Bernstein, E. M., & Putnam, F. W {1986). Development, reliability, and
validity of a dissociation scale. Journal of Nervous and Mental Dis-
ease, 174, 7127-135.

Block, J. (1965). The challenge of response sets. New York: Appleton-
Century-Crofts.

Coan, R. W (1972). Measurable components of openness to experi-
ence. Journal of Consulting and Clinical Psychology, 39, 346.

Coan, R. W.(1974). The optimal personality New York: Columbia Uni-
versity Press,

Cohen, J.,, & Cohen, P. (1983). Applied multiple regression/correlation
analysis for the behavioral sciences (2nd ed)). Hillsdale, NJ: Erlbaum.

Costa, P. T, & McCrae, R. R. {1978). Objective personality assessment.
In M. Storandt, 1. C, Siegler, & M. E. Elias (Eds), The clinical psychol-
ogy of aging {pp. 119-143), New York: Plenum Press.

Costa, P. T, McCrae, R. R, & Holland, J. L. (1984), Personality and
vocational interests in an adult sample. Journal of Applied Fsychol-
ogy. 69, 390-400.

Council, J. R., Kirsch, L, & Hafner, L. P. (1986). Expectancy versus
absorption in the prediction of hypnotic responding. Journal of Per-
sonality and Social Psychology, 50, 182-189.

de Groot, H. P, Gwynn, M. 1, & Spanos, N. P. (1988). The effects of
contextual information and gender on the prediction of hypnotic
susceptibility. Journal of Persorality and Social Psychology 54,
1049-1053.

Edmonston, W E. (1981). Hypnosis and relaxation: Modern verification
of an old equation. New York: Wiley-Interscience.

Field, P B. (1965). An inventory scale of hypnotic depth. International
Journal of Clinical and Experimental Hyprosis, 13, 238-249.

Finke, R. A., & Macdonald, H. (1978). Two personality measures relat-
ing hypnotic susceptibility to abserption. International Journal of
Clinical and Experimental Hypnosis, 26, 178~183.

Glisky, M. L., Tataryn, D. ], Tobias, B. A, Kihlstrom, 1. F, & McCon-

key, K. M. (in press). Absorption, openness to experience and hyp-
notizability. Journal of Personality and Secial Psychology.

Hilgard, E. R. {1965). Hypnotic susceptibifity New York: Harcourt,
Brace & World.

Hilgard, J. R. (1965). Personality and hypnotizability: Inferences from
case studies. [n E. R. Hilgard (Ed), Hypnotic susceptibility (pp. 343—
374). New York: Harcourt, Brace & World.

Hilgard, J. R. (1979). Personality and hypnosis: A study of imaginative
involvements (2nd ed.). Chicago: University of Chicago Press.

Hoyt, 1. P, Nadon, R., Register, P. A., Chorny, J, Fleeson, W, Grigor-
ian, E. M., & Otto, L. (1989). Daydreaming, absorption and hypnoti-
zability. Inzernational Journal of Clinical and Experimental Hypnosis,
37,332-342,

Kihlstrom, J. F. (1985). Hypnosis. Annual Review of Psychology, 36,
385-418.

Kihlstrom, J. E, Diaz, W. A, McClellan, G. E., Ruskin, B M,, Pistole,
D. D, & Shor, R. E. (1980). Personality correlates of hy pnotic suscep-
tibility: Needs for achievement and autonomy, self-monitoring, and
masculinity-feminity. American Journal of Clinical Hypnosis, 22,
225-230,

Kihlstrom, J. F, & Register, P A. (1984). Optimal scoring of amnesia
on the Harvard Group Scale of Hypnotic Susceptibility, Form A.
International Journal of Clinical and Experimental Hyprosis, 32, 51—
57.

Kihlstrom, J. E, Register, P. A., Hoyt, L. B, Albright, J. 8., Grigorian,
E. M., Heindel, W. C., & Morrison, D. R. (1989). Dispositional corre-
lates of hypnosis: A phenomenological approach. International Jour-
nail of Clinical and Experimental Hypnosis, 37, 249-263.

Kirsch, 1. (1985). Response expectancy as a determinant of experience
and behavior. American Psychologist, 40, 1189-1202.

Lee-Teng, E.(1965). Trance susceptibility, induction susceptibility, and
acquiescence as factors in hypnotic performance. Journal of Abnor-
mual Psychology, 70, 383-389.

Lynn, 8. J, & Rhue, J. W, (1986). The fantasy-prone person: Hypnosis,
imagination, and creativity. Journal of Personality and Social Psychol-
ogy, 51, 404408,

Lynn, S. I, & Rhue, J. W (1988). Fantasy proneness: Hypnosis, develop-
mental antecedents, and psychopathology. American Psychologist, .
43, 35-44.

McCrae, R. R. (1982). Consensual validation of personality traits: Evi-
dence from self-reports and ratings. Journal of Personality and Social
Psychology, 43, 293-303.

McCrae, R. R. (1987). Creativity, divergent thinking, and openness to
experience. Journai of Personality and Social Psychology, 52, 1258-
1265,

McCrae, R. R., & Costa, P. T. (1980). Openness to experience and ego
level in Loevinger’s sentence completion test: Dispositional contri-
butions to developmental models of personality. Journa! of Personal-
ity and Social Psychology, 39, 1179-1190.

McCrae, R. R., & Costa, P. T. (1983a). Joint factors in self-reports and
ratings: Neuroticism, extraversion, and openness to experience. Per-
sonality and Individual Differences, 4, 245-255.

McCrae, R. R., & Costa, P T. (1983b). Validation of the five-factor
model of personality across instruments and observers. Journal of
Personality and Social Psychology. 52, 81-90.

McCrae, R. R,, & Costa, P. T. (1985). Openness to experience. In R.
Hogan & W, H. jones (Eds), Perspectives in personality (Vol. 1, pp.
145-172). Greenwich, CT: JAI Press.

McCrae, R. R, & Costa, P. T. (1987). Validation of the five-factor
medel of personality across instruments and observers. Journal of
Personality and Social Psychology, 52, 81-90.

Nadon, R., Laurence, 1.-R., & Perry, C. (1987). Multiple predictors of
hypnotic susceptibility. Journal of Personality and Social Psychology,
53, 948-960,



ABSORPTION, HYPNOSIS, AND CONTEXT 153

Nadon, R., Laurence, J-R., & Perry, C. (1989). Interactionism: Cogni-
tion and context in hypnosis. British Journal of Experimental and
Clinical Hypnosis, 6, 141-150.

Perlini, A. H,, Lee, 8. K. A, & Spanos, N. P. (August, 1990). The rela-
tionship between imaginal ability and hypnotic susceptibility: Contex-
tual artifact or essence. Paper presented at the 98th Annual Conven-
tion of the American Psychological Association, Boston.

Qualls, P. J., & Sheehan, P W, (1981a). Role of the feedback signal in
electromyographic feedback: The relevance of attention. Jourrnal of
Experimental Psychology: General, 110, 204-216.

Qualls, P. J, & Sheehan, P W (1981b). Trait-treatment interactions:
Reply to Tellegen. Journal of Experimental Psychology: General, 110,
227-231.

Roche, S, & McConkey, K. M. (1990). Absorption: Nature, assess-
ment, and correlates. Journal of Personality and Social Psychology,
59,91-101.

Sanders, S. {(1986). The Perceptunal Alteration Scale: A scale for mea-
suring dissociation. American Journal of Clinical Hypnosis, 29, 95~
102,

Shor, R. E. (1960). The frequency of naturally occurring “hypnotic-
like™ experiences in the normal college population. International
Journal of Clinical and Experimental Hypnosis, 8, 151-163.

Shor, R. E., & Orne, E. C. (1962). Harvard Group Scale of Hypnotic
Susceptibility, Form A. Palo Alto, CA: Consulting Psychologists
Press.

Shor, R. E., Orne, M. T,, & O’Connell, D. N. (1962). Psychological
correlates of plateau hypnotizability in a special volunteer sample.
Journal of Personality and Social Psychology. 3. 80-95.

Spanos, N. P, Radtke, H. L., Hodgins, D. C,, Bertrand, L. D, Stam,
H. J, & Moretti, B (1983). The Carleton University Responsiveness
to Suggestion Scale: Relationship to other measures of hypnotic sus-
ceptibility, expectancies, and absorption, Psychological Reports, 53,
723-734.

Sutcliffe, J. P, Perry, C. W, & Sheehan, P W, (1970). Relation of some
aspects of mental imagery and fantasy to hypnotic susceptibility.
Journal of Abnormal Psychology, 76, 279-287.

Tellegen, A. (1981). Practicing the two disciplines for relaxation and
enlightenment: Comment on “Role of the feedback signal in electro-
myographic feedback: The relevance of attention™ by Qualls and
Sheehan. Journal of Experimental Psychology: General, 110, 217-
226.

Tellegen, A. (1982). Brief manual for the Differential Personality Ques-
tionnaire. Unpublished manuscript, University of Minnesota, Min-
neapolis,

Tellegen, A. (1987). Discussion of symposium: Hypnosis and absorp-
tion. Paper presented at the 38th Annual Meeting of the Society for
Clinical and Experimental Hypnosis, Los Angeles.

Tellegen, A., & Atkinson, G. (1974). Openness to absorbing and self-al-
tering experiences(“absorption™), a trait related to hypnoticsuscepti-
bility. Journal of Abnormal Psychology, 83, 268-277.

Weitzenhoffer, A. M., & Hilgard, E. R. (1962). Tkhe Stanford Hypnotic
Susceptibility Scale, Form C. Palo Alto, CA: Consulting Psycholo-
gists Press.

Wilson, S. C,, & Barber, T. X. {1981). Vivid fantasy and hallucinatory
abilities in the life histories of excellent hypnotic subjects (“som-
nambulists™): Preliminary report with female subjects. In E. Klinger
(Ed), Inagery: 2. Concepts, results, and applications (pp. 133-149).
New York: Plenum Press.

Wilson, S. C,, & Barber, T. X. (1983). The fantasy-prone personality:
Implications for understanding imagery, hypnosis, and parapsyche-
iogical phenomena. In A. A, Sheikh (Ed), Imagery: Current theory,
research, and application (pp. 340-390). New York: Wiley.

Received May 16, 1988
Revision received April 25, 1990
Accepted April 26,1990 =»



