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Scaling Data on Inter-Nation Action

A standard scale is developed for comparing
international conflict in a variety of situations.

Lincoln E. Moses, Richard A. Brody, Ole R. Holsti,
Joseph B. Kadane, Jeffrey S. Milstein

In empirical research it is helpful
to be able to quantify the things being
studied. In the physical sciences the
development of suitable units of meas-
urement for various phenomena has
been part and parcel of the progress
of these disciplines. In the social sci-
ences the development of scales for
“measuring” intelligence and various
personality traits has been of great bene-
fit in the posing, sharpening, and test-
ing of hypotheses and the studying of
relationships between qualities which
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vary in intensity. Such variables are
difficult to “measure.” It is easy enough
to recognize that there are variations
in the degree of such qualities as
beauty, leadership, hostility, aggression,
and cheerfulness. Study of such vari-
ables is greatly facilitated if they can
be reasonably quantified.

One approach to quantifying such
variables is the method of ranking
various specimens with respect to the
attribute in question. Thus, several
trained judges may agree well, in in-
dependent ordering of several individ-
uals interviewed, as to the degree of
cooperativeness which they manifest, or
several judges may agree well in or-
dering a group of bathing beauties as
to pulchritude. Where reliable judg-
ments of this kind are obtainable, the
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ranks within the group serve as quanti-
tative indices of the quality being stud-
ied. Where there are very many speci-
mens—say 100—it may be convenient
to use a coarse ranking into nine cate-
gories, requiring the judges to put 5
percent in the top group, 8 percent in
the next-to-top group, 12 percent in
the third group, and so forth (7). Such
a coarse ranking, because it resembles
the judging task in Q-sort technique,
we here call a Q-sort.

The Institute of Political Studies at
Stanford has for some years been
studying international political crises.
The official statements made by political
figures during crises under study have
been scored by judges, in a forced
approximate ranking of the Q-sort
type, with respect to variables such as
hostility, frustration, friendship, and
satisfaction. Further, statements de-
scriptive of the actions of the states
involved in the crisis have been as-
sembled, coded so as to mask the
identities of the actors in the crisis,
and judged in the same way for such
variables as violence and conflict. The
approximate ranks obtained by means
of these procedures have permitted
study of such questions as which na-
tion evidenced the most hostility in the
crisis, how concordant or disparate
were the hostility of the verbal mes-
sages and the aggressiveness of the
acts of the various participating na-
tions, and what were the time trends
of hostile statements and violent actions
as the crisis unfolded (2).
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From time to time it has seemed
desirable to be able to compare the
messages or the acts of a given coun-
try in two or more different crises in
which it was a participant. The scores
obtained by the forced-category rank-
ing (or, for that matter, by a straight
rank-ordering) do not permit such
comparison. In such ranking, whatever
the average intensity may be for a body
of specimens, 5 percent of the speci-
mens will be given the highest score,
8 percent the next highest, and so on
(or ranks beginning with the integer 1
will be given in each case). Such
scores, then, cannot reflect differences
in general level of intensity for two
separately judged bodies of data.

In this article we present a method
which. has been developed to permit
comparison of variables such as aggres-
sion and hostility for separately judged
situations. The methods should be use-
ful in any branch of social science
where numerical scores are best as-
‘signed by ranking all specimens (or a
sample of specimens) within a domain
of discourse.

The principle can be illustrated by
the following not very serious example.
Suppose that, in each of several coun-
tries, beauty contests are held. These
would serve to identify the prettiest
contestant in each country and would
leave unanswered the question, Which
country had the prettiest contestants?
Application of the method proposed
in this article would lead to the forma-
tion of a “panel” of beauties, the panel
to have two properties: (i) the property
that independent judges agree well on
the ordering of the panel members
with respect to beauty, and (ii) the prop-
erty that the range of pulchritude
stretches from very low to very high,
ideally spanning the full range to be
found in a beauty contest in any
country. This panel of beauties (not
identified as panel members) would then
be entered in each competition in each
country. This would permit inter-coun-
try comparisons because, for example,
the beauty of the winner in any coun-
try could be “measured” in terms of
the number of panel entrants she was
judged to exceed in pulchritude. This
of course would permit assignment of
average scores for the entrants in each
country, and this would permit inter-
country comparisons. If the panel could
also consist of members who were
ageless, the method would even permit
comparison on this important variable,
beauty, across time.
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Procedures

In the study discussed in this article,
two sets of statements concerning inter-
national actions were used. The first
set concerned actual historical events.
These events are the “things to be
measured,” and statements concerning
them are entered on cards called “data
cards.” (In the study discussed here,
the events were drawn from the July-
August 1914 crisis that led to World
War 1) In these statements of real
events, the names of the actual na-
tions or individuals are masked and
the statements are phrased in the gen-
eral form “Nation A does X to (or
with) nation B.” Thus, a data card for
the event “Germany declares war on
France” appears on a card as “Nation
A declares war on nation B.” This
form was adopted to emphasize the
actions rather than the actors.

The second set of statements con-
sists of statements covering a wide
range of possible inter-nation actions.
These statements, entered on cards
called “marker cards,” are the meas-
uring instrument. In format they are
just like the statements on the data
cards. For example, a marker card
might read, “Nation A federates with
nation B,” or “Nation A executes na-
tion B’s prisoners of war.”

Use of a standard set of marker
cards intermixed with the data cards
permits scoring of the data cards. How
this is done is illustrated by the fol-
lowing examples. If the average data-
card statement for nation A in situation
1 exceeded in hostility three-fourths of
the marker-card statements and the
average data-card statement for nation
B in situation 2 exceeded seven-eighths
of the marker-card statements, this
would permit the inference that the
data-card statements for nation B were
more hostile than those for nation A.
Each data card is given a score equal
to the number of marker cards it ex-
ceeds in intensity (in this case, in
hostility). This score is independent of
the other data cards in the set; it
depends only on the data card in
question and upon the standard set
of marker cards. This is the key to
intersituational comparability.

A standard set or deck of marker
cards should have several properties.
(i) It should span a wide range of
intensity, otherwise some bodies of his-
torical material entered on data cards
may lie wholly outside the range of
the marker cards, making valid com-

parison with other bodies of historical
material impossible. (i) Marker cards
must be applicable to a wide range of
situations. For example, probably the
word tomahawk would not be used in
a statement on a marker card, since
the word would seem bizarre in the
context of World War I data and would
reveal that the card in question was a
marker card. (iii) Marker cards, like
data cards, must be in the standard
format (they should refer to countries
as “nation A,” “nation B,” and so on,
rather than by name) so that the marker
cards will not be identifiable as such.
(iv) A set of marker cards must be
strongly reliable—that is, different
judges, in evaluating them on the basis
of the intensity of attitude the state-
ments reveal, should put them in al-
most exactly the same order.

For the experiment reported here,
the data cards were prepared as fol-
lows. A few hundred (328) actions from
the 1914 crisis were noted on separate
cards in the standard format. Two
judges then independently “Q-sorted”
these cards into nine groups according
to increasing intensity of conflict. The
percentages of the total number of
cards in each of the nine groups were
as follows: 5, 8, 12, 16, 18, 16, 12, 8,
and 5 (I). The first group here repre-
sents least conflict and the ninth group
represents most conflict. The interjudge
correlation was .733. Each of the data
cards was assigned the mean value of
the Q-sort scores assigned by the two
judges. These scores provide a basis
of comparison for the scaling of these
data by the use of standard marker
cards.

The marker cards used to scale the
data cards were selected in the follow-
ing way. Five judges independently
ranked a number of different candidate
marker cards (191 at the first judging,
151 at the second) in terms of the
intensity of conflict represented by each
item. No ties were allowed in this rank-
ing. We sought to eliminate those candi-
dates from the prototype scale which
had the most variance (3) in the rank-
ing—that is, those which were least re-
liable.

We eventually discarded more than a
third of the original candidate marker
cards in order to arrive at a set of 120
marker cards with the smallest vari-
ances. The marker cards with higher
variances of transformed mean scores
in this set of 120 items were still con-
centrated in the low-conflict end of the
scale. However, the variances in the re-
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Judge Order of judging
2nd 3rd Tst 4th
1 Al B3 C4 D2
4 B2 A4 D3 C1
2 C3 D1 A2 B4
3 D4 Cc2 Bi A3

Fig. 1. Experimental design. 4, B, C, and
D are decks of 82 cards each with state-
ments concerning historical international
actions taken in 1914 (data decks); I, 2,
3, and 4 are decks of 30 cards each
with standard statements concerning in-
ternational actions (marker decks).

tained set were not nearly so high as
those in the original set, and were of
an acceptable level. A set of 120 marker
cards was chosen because the number
120 is useful experimentally in that it
can be factored in many ways.

It was thought desirable to appraise
the marker cards in the following re-
spects.

1) How reliable is a sub-deck of 30
cards?

2) Can a sub-subdeck of only 15
cards do an adequate job?

3) How reproducible are the results
obtained by different judges using the
marker decks?

4) How “valid” are scores obtained
by use of the marker cards in compari-
son with the Q-sort values earlier as-
signed to the same data cards by means
of the standard procedure of the proj-
ect?

5) Can the marker cards be simply
mixed with the data cards and used
with the Q-sort methodology?

To answer these questions, the sets
of 328 data cards and 120 marker
cards were broken down into four equal
decks of 82 data cards (data decks)
and four equal decks of 30 marker
cards (marker decks). Equality in the
distribution of scores in these decks was

Table 1. Average scores for four data
decks as measured against all four marker
decks, with marker subdecks of odd-numbered
cards only, and with marker subdecks of
even-numbered cards only.

Average score

Data
deck All Odd Even
markers markers markers
1 9.27 437 4.89
2 8.62 4.10 4.52
3 9.54 4.52 5.01
4 9.50 4.58 4.92
Range 92 48 49
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sought by the assignment of cards to a
deck by means of random permuta-
tions (4). In this random assignment
the data cards were arranged in order
of Q-sort scores and each set of four
successively higher scores (representing
increasing intensity of conflict) was ran-
domly assigned to one of the four data
decks. Similarly, marker cards were
randomly assigned to one of the four
marker decks on the basis of trans-
formed mean scores. Thus, each sub-
deck spanned the whole intensity-of-
conflict scale of the original deck.

Four judges (a professor and three
graduate students of international rela-
tions) who had not participated in the
judging involved in the preparation and
selection of the experimental decks of
marker and data cards, were chosen to
participate in the experiment. In the
experimental procedure, a judge was
presented with a shuffled deck of 112
cards—82 data cards and 30 marker
cards. The judge was then instructed
to rank all the cards in the combined
deck, on the basis of the statements
of inter-nation action, in order of in-
creasing conflict.

The experimental design used was
that of a Greco-Latin square in which
the judges, the order in which the com-
bined decks were judged (first, second,
third, or fourth), the set of data cards,
and the set of marker cards were fac-
tors in the design. Random permu-
tations were again used to govern the
assignment of judges, the order of
judging, and the selection of data decks
and marker decks. The array shown in
Fig. 1 is a summary of the experi-
mental design.

In this experimental design, each
judge ranked all four data decks and
all four marker decks, in combinations
of one data deck and one marker deck,
but no two judges ranked the same
data-deck, marker-deck combination.
Similarly, no judge ranked either
the marker decks or the data decks in
the same order as any other judge.
There were thus 16 separate judgments
of the four combined decks of 112
cards each. That is, each of the four
marker decks was ranked against each
of the four data decks by four judges,
in four different orders. In this way the
experimental design permitted the ob-
servation of variability (i) among judges,
(ii) in the order of judging (order ef-
fects), (iti) in ranking of cards in the
marker decks (ideally, this variability
should be zero), and (iv) in ranking

Table 2. Average scores for the entire set
of 328 data cards as measured against each
of the four marker decks (and against their
subdecks of odd-numbered and even-num-
bered cards).

Average score

Marker
deck All 0Odd Even
markers markers markers
1 9.98 4.80 5.17
2 8.81 4.17 4.64
3 9.22 4.37 4.85
4 8.92 4.23 4.69
Range 1.17 .63 53

Table 3. Average scores (for the entire set
of data cards) for four orders of judging,
with scores based on all marker decks, on
marker subdecks of odd-numbered cards,
and on marker subdecks of even-numbered
cards.

Average score

Qrde'r
of judging All 0dd Even
markers  markers  markers
1 9.55 4.58 497
2 9.11 4.33 4.79
3 9.56 4.54 5.02
4 8.70 4.13 4.57
Range .86 35 45

Table 4, Average scores (for the entire set

of data cards) assigned by four judges on

the basis of all marker decks, of marker
subdecks of odd-numbered cards, and of
marker subdecks of even-numbered cards.

Average score

Tudge 0dd Even
markers markers markers

1 9.14 4.38 4.76

2 9.52 4,51 5.02

3 8.61 4.08 4.53

4 9.65 4.61 5.04

Range 1.04 53 S1

Table 5. Correlations between odd-card scores
and even-card scores for 328 judged cards for
each judge, each order, each data deck, and
each marker deck.

Desig- Corre- Desig- Corre-
nation lation nation lation
Judge Data deck
1 98 1 98
2 98 2 98
3 97 3 98
4 98 . 4 97
Order Marker deck
1 98 1 98
2 98 2 98
3 98 3 97
4 97 4 98
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of cards in the data decks (this
variability should also be nearly zero).

The data from the Greco-Latin
square consisted of the ordered com-
bined deck (containing 82 - data cards
and 30 marker cards) for each of the
16 trials. These 16 sets of data made
it possible to proceed with other investi-
gations, as follows.

1) To study the variation in the
average scores obtained when a single
data deck was combined with, and
ranked against, each of the four marker
decks in turn.

2) To study scores obtained in scor-
ing a data deck against (i) the 15-card
subdeck of marker cards which were
ordered 1st, 3rd, 5th, . . . 29th in in-
tensity (the “odd-numbered cards”) and
(i) the 15-card subdeck of marker cards
which were ordered 2nd, 4th, 6th, . . .
30th in intensity (the “even-numbered
cards™).

3) To compare the scores assigned
by the various judges to cards in identi-
cal data decks.

4) To compare the scores assigned
to data cards by the marker-card meth-
od with the original Q-sort scores of
the data cards.

5) To condense the ranked data into
nine ordered categories applicable in
Q-sorting, and to give each data card
a score representing the number of
marker cards in lower Q-sort categories
plus half the number of marker cards
in its own Q-sort category.

The experiment also permits a direct
appraisal of inter-judge agreement in

terms of the way in which the judges.

order the marker cards in their rank-
ings of the 112-card decks. This same
information affords a test of the judge’s
competence, for the rankings should
reproduce well the a priori ordering
of the marker cards.

Results

The 328 data cards were divided,
as described above, into four decks in-
tended to be exactly equal in terms of
Q-scored conflict, and then each of
these sets of data cards was ranked four
times, once by each of the four judges
(once as the first task of a judge, once
as the second task, and so on, and each
time in combination with a different
marker deck). Each time a data deck
was judged, every data card was given
a score, representing the . number of
marker cards it was judged to exceed
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Table 6. Correlations between original Q-sort scores and scores assigned on the basis
of all marker decks and marker subdecks of odd-numbered cards and of even-numbered
cards, for each judge, each order, each data deck, and each marker deck.

Correlation Correlation
Designation Allw Even i 0dd Designation 4y Even 0dd
markers markers markers markers markers markers
Judge Data deck
1 5 13 74 1 5 13 14
2 i .69 .69 2 .76 14 14
3 .76 74 .74 3 12 12 .70
4 77 5 74 4 72 12 74
Order Marker deck
1 73 a1 T2 1 13 1 1
2 17 75 74 2 73 1 1
3 .16 5 .15 3 .16 13 74
4 13 .70 .70 4 17 1 .16
in degree of conflict. Thus, with a 30- parable, the average score in each

card marker deck, the score for each
data card could range from 0 to 30,
and the average score for a set of 82
data cards could also conceivably range
from O to 30. The overall average
score for the four sets of data cards
was 8.92. When the cards in the data
deck were mixed with, and judged
against, a 15-card subdeck of marker
cards, the score for any data card
could range only from 0 to 15 and
the average score was 4.46. In Table 1
we see that the four data decks, in-
tended to be exactly equal in terms
of the degree of conflict represented
by the actions described, as indicated
by their Q scores, were judged, through
mixing and comparison with the marker
cards, to be essentially equal, the four
data decks having average scores of
9.27, 8.62, 9.54, and 9.50, respectively.
The range between the highest and low-
est score is .92; this means that the
averages for the four data decks dif-
fered by less than one “‘notch” of our
30-notch scale. Closely comparable re-
sults were obtained when the 15-card
subdecks of marker cards were used.

In Table 2 are shown the average
scores for the entire body of 328 data
cards when these cards were mixed
with and scored against cards in each
of the four different marker decks.
Here, again, the results are closely com-

case being approximately 9.0. The
range is 1.17.

In Table 3 are shown the average
scores for the entire body of 328 data
cards when the scoring against a partic-
ular marker deck was the first, second,
third, or fourth task of the judge. If
order of judging makes no difference
in average scores, these numbers should,
ideally, be exactly equal (8.92). They
are not exactly equal, but they are
very close, the range being .86. There
is no evident trend toward higher or

- lower scores as the order changes from

1 through 4, so we have good grounds
for supposing that this range of .86
reflects only the inherent variation that
cannot be avoided in this kind of judg-
ing task. The fact that .86 is similar
to .92 and to 1.17, the ranges, respec-
tively, of average scores for the individ-
ual data decks and the complete data
deck judged against different marker
decks, without regard to order of judg-
ing, encourages us to believe that the
individual data decks were equivalent,
as intended, and that the individual
marker decks were also equivalent. Fur-
ther, the variation from judge to judge
(Table 4) is small, with a range of only
1.04, reflecting essential uniformity of
judgment. The scores given in Tables
1 though 4 are scores obtained with the
30-card marker decks, but our conclu-

Table 7. Inter-judge correlations for four data decks.

Deck 1

Deck 4

Deck 2 Deck 3
Judge Judge Judge Judge Judge
2 3 4 2 3 4 2 3 4 2 3 4
1 64 .81 .69 a7 69 .78 71 .64 69 62 135
2 56 .61 57 .70 66 .67 .68 .67
3 79 .84 1 .85
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Table 8. Correlation of judges’ ranking of
marker cards with the “correct” order of
the cards.

Marker- Judge
card
deck 1 2 3 4
1 98 .88 91 93
2 93 90 94 90
3 93 .83 .96 .96
4 90 .38 97 91

All 94 87 95 93

sions are no different when only the
two 15-card subdecks are used. These
appear to be fully as useful as the 30-
card decks.

This equal usefulness of the 15-card
subdecks of marker cards is further
evidenced by the very high correlations
between scores obtained with odd-
numbered cards and those obtained with
even-numbered cards on the 328 data-
card judgments made by each judge,
in each order, for each data deck and
with each marker deck. Table 5 shows
these correlations; they are all either
97 or .98 to the number of significant
figures shown.

Our conclusions at this point are (i)
that the 30-card marker decks and the
15-card marker decks are closely com-
parable in usefulness; (ii) that they may
be used interchangeably by any of our
four judges; (iii) that the four data
decks are equivalent; and (iv) that the
ranking of cards of the data decks is
not influenced by the order in which
the decks are given the judges. There
remains the question: Are the scores
obtained by means of marker decks
comparable with those obtained by
means of the conventional Q-sort meth-
od? The rough quantitative answer is
that correlation between marker-deck
scores and original Q-sort scores is

about .75. The correlation between Q-
sort scores and marker-deck scores is
shown in Table 6, separately for each
judge, each order, each data deck, and
each marker deck. Since the standard
error for any number in Table 6 is
approximately .06, we may ignore the
slight discrepancies among the values
displayed, since none of these differ-
ences is statistically significant. A cor-
relation of .75 is not especially heart-
ening. That is, though we have grounds
for concluding that both methods of
scoring are revealing the same quantity
(in this case, degree of conflict), the
scores are by no means directly inter-
changeable. Whenever two quantities
are correlated and each (or either) con-
tains a “measurement error,” the true
correlation between the things being
measured will be underestimated. This
phenomenon, known as attenuation, can
be corrected for by using information
about the size of the measurement er-
rors of the two instruments. In the case
of our scoring methods, both the original
Q-sort scores and the scores obtained
through use of the marker cards con-
tain some “noise.” In particular, the
Q-scores that we used were the aver-
age values assigned by two judges whose
judgments when they independently
scored the entire 328 data cards in the
customary Q-sort manner were not very
close, the correlation between their two
judgments being only .733. Further, the
correlation for judgments made by the
four judges by means of the marker-
card method was not very different from
this figure. Table 7 shows separately
for each data deck the six intercorrela-
tions among the four judges. The values
range from .56 to .85. The data of
Table 7 show that the intercorrelations
for Judge 2 are rather consistently the
poorest, and it may be that a better

Table 9. Correlation between original Q-sort scores and marker-card scores derived from
Q-sort of data cards mixed with marker cards.

Correlation Correlation
Designation All Even Odd Designation All Even odd
markers markers markers markers markers markers

Judge Data deck

1 76 .76 .76 1 a5 5 75

2 T2 72 72 2 a5 5 a5

3 75 a5 a5 3 T2 72 2

4 .76 .76 .76 4 77 71 a7
Order Marker deck

1 T4 .74 74 1 12 T2 12

2 a7 a7 a7 2 13 .73 .73

3 J5 15 5 3 .76 .76 .76

4 a3 73 13 4 a7 a7 a7
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estimate of the reliability of the method
would be obtained if the scores based
on his ranking were omitted from the
study. The advisability of this is further
suggested by the observation (Table 8)
that his judgments on the ordering of
the marker cards was conspicuously less
well correlated with their “correct” or
a priori order than were the correspond-
ing judgments of the other three judges.
In the light of these considerations, we
decided to omit scores attributable to
Judge 2 in estimating the inter-judge
correlation on marker-card scoring of
the data decks. We then averaged the
12 inter-judge correlations of Table 7
which did not involve judgments made
by Judge 2 and got an average figure of
5.

At this point we are able to correct
for attenuation our correlation, rxq, be-
tween original Q-sort score and marker-
card score. To do this we define (5)
the two reliabilities ryw and ree and
then estimate the attenuation-corrected
correlation 7* to be

N . S
" Care T TTH(SHE T 3

Such a high correlation indicates that
the two judging methods, Q-sort and
marker-card scoring, are nearly meas-
ures of the “same thing”—presumably
conflict,

It cannot be denied that the Q-sort
approach may be more convenient to
use than the method requiring strict
ranking of marker and data cards. Thus
it might be desirable to use the marker
cards in a Q-sort procedure. This
would involve adding a set of marker
cards to a set of data cards and then
going through the ordinary Q-sort
procedure. Then the data cards would
be scored, not in the customary Q-sort
manner, but rather through assigning
to each data card a score equal to the
number of marker cards in lower Q-
sort categories, augmented by half the
number of marker cards in the Q-sort
category containing the data card. Al-
though we did not actually have our
cards Q-sorted, we were able to simu-
late this kind of Q-sort by taking the
Q-sort results that our rankings implied
and then assigning Q-sort values in the
way described. The correlation between
these modified Q-sort scores and the
original (averaged) Q-sort scores is,
as in the case of the marker scores,
about .75. Table 9 shows the correla-
tions in detail for each judge, each
order, each data deck, and each marker
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deck. The modified Q scores and the
raw score for number of marker cards
exceeded are very similar in informa-
tion content, having a correlation of
.98. Thus, either method could be used;
the choice would depend on conven-
ience.

Conclusion and Discussion

We conclude (i) that the marker-card
method is as reliable a measure as the
ordinary Q-sort method; (ii) that Q and
the marker-card score are measuring
very nearly the same thing—in this
case, presumably conflict; and (iii) that
the use of marker cards permits com-
parison of judgments about a given
quantity in the context of different situ-
ations and may even permit comparison
of results obtained by different research
teams if the different teams use the
same marker decks.

A fundamental issue involved in scor-
ing the entries on the cards in this
study by either Q-sort or marker cards
is the “judgability” of the items as in-
dicators of conflict. We noted above
that items with the highest variances in
scoring, from judge to judge, were con-
centrated at the low-conflict end of the
scale. A possible explanation is that
judges are able to make finer distinc-
tions concerning an attribute when it
is present than when it is absent. Dif-
ferences in scoring could also arise
from a lack of unidimensionality in the

attribute being scaled. If judges find
that conflict has several distinct aspects,
the task of placing items in a single
order becomes more difficult.

Difficulties in making judgments also
arose from the fact that the actions
were being judged out of context, or
in contexts that varied from judge to
judge, since no standard context was
supplied. But these difficulties lie out-
side our problem, which was to find
an alternative to Q-sorting which would
permit intersituational comparisons. Qur
success in finding an alternative is ap-
parent in our results, but problems of
judgability remain with both techniques.

Beyond providing a standard for in-
tersituational comparisons, the marker-
card technique has other advantages.
It is possible that the use of marker
decks will be of help in training judges
to score such a variable as conflict.
In our study it permitted identification
of a judge inadequately trained to do
s0. Possibly the marker cards will be
useful in assigning scale values to
batches of data too small for Q-sort, or
even to individual items. It further ap-
pears that the marker cards should
be useful in discriminating among high-
conflict items which heretofore would
all have tended to appear in the top
Q-sort category.

The marker-card technique has given
us a reliable alternative to Q-sort for
scaling conflict. The method should
be capable of extension to dimensions
other than conflict.

Water Balance in Desert Arthropods

Despite their small size, arthropods may be
highly adapted for life in xeric conditions.

Deserts are not homogeneous en-
vironments. The surface is indeed
often very hot and dry and sometimes
very cold, but there are plenty of pro-
tected niches in which the climate is
much less extreme. Adaptations, there-
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fore, are not always concerned with
tolerance of, or regulation against,
drought and heat, but often take the
form of structural and behavioral char-
acters associated with particular modes
of life (for example, the flat shape and
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scoop-like legs of many dune insects),
or of phenological mechanisms that
permit the animals to take maximum
advantage of short climatically favor-
able seasons. Such adaptations permit
the avoidance of desert conditions and
are associated only indirectly, if at all,
with water stress. Nevertheless, water
shortage and high temperatures are en-
countered by many desert animals, and
this article attempts to consider the
structural and functional mechanisms
of arthropods which are important in
relation to these aspects of desert
life.

Nothing like a complete picture of
such mechanisms is available at pres-
ent since the physiology of desert in-
sects, let alone other arthropods, has

The author is professor of zoology at the
University of California, Riverside 92502.

1059



