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Abstract : Swedish Women's labor condition in relation of Labor Union and Ombudsman

Equal opportunity in employment is considered socially and economically important in Sweden. This
subject comments on Swedish women's labor condition in relation of labor union and ombudsman.
Now Swedish people established an accurate working system including moderate working hour,
under the social democratic government. They are guaranteed these things as their vested rights.
Parents are satisfied with child-care leave with pay, day nursery and other existing system.

Mainly three labor unions exist in Sweden. They are for blue-collar, white-collar and university
graduate workers. Especially labor union for blue collar is called as LO "Landsorganisationen” and
has leaded labor movement for many years. Ombudsman called Jamstalldhetombudsmannen
"JamQO"is nominated by government in order to watch the equal opportunity in employment,
especialy deferential wage between man and woman.

LO complains about the fact that women suffer such as less opportunity of promotion and less
payment in comparing with men. JdamO advices on the occupation bias between men and women and
differential wage. Ombudsman says that woman is easy to be fallen into a trap for taking care of old
parents while man earns money. The existing system created by the social democratic government has
been enable majority of citizen to have the vested rights, provided by fulfilling their social
responsibilities, and moves itself into the period of maturity. This essay also mentions marriage form
and gender.

Key words : Women's |abor, Labor-union, Ombudsman, Gender equality, Childcare
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Abstract : The effects of common naming being inconsistent with one-to-many training on stimulus
equivalence The purpose of the present study was to examine the effects of common-naming training
on the establishment of stimulus equivalence. The training was inconsistent with one-to-many (OTM)
matching-to-sample training. Thirteen undergraduates received both the OTM and the common-
naming trainings. In the OTM training, the participants learned conditional relations among three
stimulus sets (B - A, B - C). Each stimulus of the sets was arbitrarily selected from Georgian letters
and was categorized into three classes. In the common-naming training, the participants were asked to
give common names to the stimuli. However, the stimulus classes formed by the common-naming
training were inconsistent with the equivalence classes formed by the OTM training. In the matching-
to-sample test after these trainings, correct response probabilities based on the OTM and the naming
trainings were investigated. As a result, six participants showed the stimulus classes based on the
common-naming training. On the other hand, one participant showed the equivalence classes based
on the OTM training. The author concludes that the training of common naming is more effective
than the OTM training for the establishment of stimulus equivalence.

Key words : stimulus equivalence, naming, matching-to-sample, one-to-many, university students
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Abstract . The "Shokunokyu wage system'',which is a pay scale based on "performance of one's
duty', is wage system peculiar to Japan According to a good many researchers of personnel
management or labor relations it was derived from "Noryokusyugikanri” which was made public by
the Japan Federation of Employers Association(Nikkeiren) in 1969 and was contrived in 1970s by
Kusuda Kyu who was a personnel consultant in those days. But it seems that their opinions aren't
right. Because some companies have aready adopted "Shokunokyu wage system"before 19609.
Accordingly, in this manuscript, | dea with "Shokunokyu wage system"adopted in Isuzu motors
limited in 1960 and clarify the principle and concept of "Shokunokyu" through analyzing its
formation process. Therefore | made in particular much of consultations and studies in management-
labor consultations (Rosen). As a result, it became clear that "Shokunokyu wage system'of Isuzu
motors limited was made by compromise with "the logic of seniority" that labor union side insisted on
and "the logic of personnel expenses'that company official side plotted. With that in mind, | derived
a concept of "Shokunokyu", which is "a living wage'and "order for skills based on an arbitrary
performance rating", from several consultations in Rosen.

Key words . Performance-related pay (Shokunokyu), Isuzu motors limited, Management-labor
consultations (Rosen), Performance rating

1970 80
1950

1982

Yoshihide Ono

43



1947 3

2003

1969

1960

1947

1960

1 1 o
2 o
3 o

2

3 o

4 o

5 o

1 1952

Ne20 1952 7 25

1960

44

5

6542
404
6880

1702
105
220
108

poé

11

40.

43.

10.
.66
.38
.68

99

10

66

12

30.06
7.08

77.51
2.09



1 1 12
6
1 3 2
1 3
1 0.8
1
0.5 1 0.2
1
2
1
1
1 7 16 20 16 20
2 8 12 16 12 16
3 9 8 12 8 12
4 28 10 4 8 4 8
5 25 24 28 11 1 4 1 4
6 20 25 20 24 12 1 1
Ne20 1952 7 25 p6 4
3
2 1952 6
3 4 5 6 7 8 9 10 11 12
95 15692 12808 10645 9203 8121 7400 6679 5958 5237 4561
90 14687 11954 9905 8539 7514 6831 6148 5465 4782 4099
85 13681 11100 9165 7875 6907 6262 5617 4971 4326 3681
80 12675 10247 8425 7211 6300 5693 5085 4478 3871 3264
75 11670 9393 7685 6546 5693 5123 4554 3985 3416 2846
70 10664 8539 6945 5882 5085 4554 4023 3491 2960 2429
65 9658 7685 6205 5218 4478 3985 3491 2998 2505 2011
Ne20 1952 7 65.0 95.0
75 90 x 45

45




4 9
10 3
5
1 4
s 4
1 30 1
2.5 0
1.5 0 0.5
2
1961
2 1960
1946

46

1940

19

1950

1952

1954 12

1947 3

48 3

1952 12

1953
100

10



10

70

1958 7

1959

1958

1959

o o B~ W N

10 10

47

10 26

13



1960

66

1960

IBM

48



15

26

5500

49

1960

1961

P79



1961

p101 103.

50

S1

S2

10



1

51

L1 1 CE 1 4
L2 6 CE 2 8
L3 11 CE 3 12
L4 16 CE 4 15
F1 AF 21 S1 SS1 18
F2 26 S2 SS2 23
F3 31

3




10

21

100

70 6
4
4 L1
10225
4 600 9250
375
4
95
100
1 6
L2
L2
4 L1
60
600 11 500
L1
41 10 2
600 11 15 500 16 20 400
25 350 26 30 250 31 41

52

L1
9250
75
;
7 75
975
9850
L
10525
L2
L
100 11500
6
11520
64
1961 p80



L1

1 2 3 4 5 6 7 8 9 10 1 12
100 8500 9100 9700 | 10300 | 10900 | 11500 | 12100 | 12700 | 13300 | 13900 | 14500 | 15000
95 8125 8725 9325 9925 | 10525 | 11125 | 11725 | 12325 | 12925 | 13525 | 14125 | 14625
90 7750 8350 8950 9550 | 10150 | 10750 | 11350 | 11950 | 12550 | 13150 | 13750 | 14250
85 7375 7975 8575 9175 9775 | 10375 | 10975 | 11575 | 12175 | 12775 | 13375 | 13875
80 7000 7600 8200 8800 9400 | 10000 | 10600 | 11200 | 11800 | 12400 | 13000 | 13500
75 6625 7225 7825 8425 9025 9625 | 10225 | 10825 | 11425 | 12025 | 12625 | 13125
70 6250 6850 7450 8050 8650 9250 9850 | 10450 | 11050 | 11650 | 12250 | 12750
65 5875 6475 7075 7675 8275 8875 9475 | 10075 | 10675 | 11275 | 11875 | 12375
60 5500 6100 6700 7300 7900 8500 9100 9700 | 10300 | 10900 | 11500 | 12000
1961 pl10 4 60 100
1961
p80
4 1
1
1 4
4

53




E

4

100

L4

12

CE 4

100

L4

54

1960

100

100



1960

1961 p85

1966 pl01

55



Ne20 1952 7 25 p6
3 1956
1966  p32
pl32 133
4 1952
2007
5 1966  p158
6 1961 p62
7
1962 9
674 1961 pl40-141
242 1.2 27 1961
27 12 pl41

14

56



8 1961 p63
9
1BM
8
13 1960 5
10
Nel3 1960 5
11
Nel3 1960 5
12 1961 p87
1961

IBM
voll3 Ne
p2
voll3
p7
voll3
p8
1966 20
1956

1999
1965

1961

1967

1961

1994

1983

1981

1994

1977

1991
1982

43

2003

1960

1968

1953

1959

2007

57

1956

1992

1953

59



16 2008 .3

Tokiwa Journal of Human Science
No.16 Mar. 2008

Reinforcing Properties of an Imprinted Stimulus for Chicks:

. Imprinted Stimulus as Conditioned Reinforcer*

Tetsumi Moriyama

2007 10 3 2007 2

Abstract : Reinforcing Properties of an Imprinted Stimulus for Chicks: ll. Imprinted Stimulus as
Conditioned Reinforcer An imprinted stimulus functions as a reinforcer of an arbitrary operant
response. The purpose of this study was to clarify the learning process of imprinting and the function
of an imprinted stimulus. Therefore, we compared the reinforcing properties of an imprinted stimulus
with those of food, in chicks. The chick behaviors investigated were their preference for each
reinforcer and the key-peck operant response reinforced by each stimulus. The results showed that
newly hatched chicks preferred a cylinder as imprinted stimulus to food. However, the key-peck
response rates were lower for the imprinted stimulus than for food. Furthermore, the pattern of key-
peck responses reinforced by the imprinted stimulus was sporadic. It differed from key-peck
responses reinforced by food, with a pattern similar to key-peck responses reinforced by a conditioned
reinforcer that preceded food. The present results indicate that the reinforcing properties of the
imprinted stimulus are different from those of food. Furthermore, the learning process of imprinting
consists of both respondent and operant conditionings. Moreover, the function of the imprinted
stimulus may be that of an artificial conditioned stimulus backed up with an unconditioned reinforcer

6

such as food.

Key words : imprinted stimulus, food, operant response, chicks, conditioned reinforcer

Imprinting is defined as a social process in
which newly hatched precocial birds such as
chicks and ducklings form attachments to the
objects they first encounter. The process is
considered important for their socialization,
including species identification (Lorenz, 1935,
1937). Based on this process, young birds learn
about the relationships between their behavior
and the environment, and adapt to their
surroundings. If their imprinted objects are
their own parents, the probability of obtaining
reinforcers such as

various food, water,

Thus,

survival value for newly

warmth, and protection, increases.
imprinting has
hatched birds.

Imprinted objects are not limited to only

birds’ parents. Various artificial objects that do
not resemble a bird can also be imprinted to
newly hatchlings. Thus, it appears that some
form of learning may be involved in this
process. However, the learning process by
which an artificial stimulus object becomes
an imprinted stimulus remains unclear.
Specifically, the psychological function of an
imprinted stimulus has yet to be elucidated.
Ethologists have suggested the involvement of
an innate releasing mechanism consisting of
a releaser and a fixed-action pattern for
imprinting. From this point of view, imprinted
responses are fixed action patterns and an
imprinted stimulus functions as a releaser for

these responses. In contrast, psychologists

Tetsumi Moriyama
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have suggested that the process of imprinting
i1s not different from conventional learning
processes.

Hoffman and Ratner (1973) viewed imprinting
as a sort of respondent conditioning. Skinner
(1966) suggested the involvement of operant
conditioning in imprinting. From the former
perspective, an artificial stimulus object does
filial
behaviors. However, when the stimulus is in
the

eliciting function because the movement of the

not innately elicit unconditioned

motion, stimulus itself acquires the
stimulus innately elicits unconditioned filial
responses. When the moving artificial stimulus
is exposed to newly hatched birds, the innate
properties of movement and other neutral
properties of the stimulus are simultaneously
presented to the birds. Through this contagious
paring of the innate and the neutral properties
of the stimulus, the latter properties of the
stimulus acquire the function of eliciting filial
behaviors. This process is respondent conditioning.
Thus, Hoffman and Ratner suggested that an
artificial object comes to elicit filial behaviors
through the temporal and spatial contiguity of
the neutral and innate properties of the
stimulus. The movement of the stimulus
functions as an unconditioned stimulus (UCS)
and the neutral ones of the same stimulus
acquire the function of a conditioned stimulus
(CS).

contingency between chicks’

In contrast, Skinner speculated a
filial behaviors
and their imprinted stimuli. When newly
hatched birds approach or follow their parents,
they reduce the distance from their parents as
a consequence of their filial responses.
Therefore, it i1s assumed that there 1s a
contingency between birds’ filial behaviors
and their consequences. Based on inherited
susceptibility to the contingency, the behaviors
are reinforced by reduction of the distance

between the birds and their parents. Thus, in
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Skinner's view, the imprinted stimulus functions
as a reinforcer of the birds’ operant responses.

As described above, the process of learning
in imprinting and the function of an imprinted
stimulus remain ambiguous. Therefore, in order
to understand biological and psychological
significance of imprinting, we should investigate
the learning process for imprinting and clarify
the psychological function of the imprinted
stimulus.

Many previous studies (Bateson & Reese,
1968; Hoffman & Kozma, 1967; Moriyama,
1981; Peterson, 1960) have shown that an
imprinted object can function as a reinforcer
Such

results may support Skinner's speculation. If

for any arbitrary operant response.

an imprinted stimulus functions as a reinforcer
of operant behavior, the effects of the stimulus
on the operant behavior should not be different
from those of conventional reinforcers, such as
food and water. However, Kubota and
Moriyama (2007) and Moriyama and Kubota
(2007) recently showed that the pattern of the
operant response reinforced by the imprinted
stimulus was entirely different from the
pattern of the operant response reinforced by
food. Furthermore, a series of studies also
showed the idiosyncratic operant response
pattern reinforced by an imprinted stimulus
(for a review see Hoffman, 1996). Based on the
results of these studies, we can assume the
following. Although the imprinted stimulus
functions as a reinforcer of operant behavior,
the function may differ from that of food. One
reason for this assumption is the difference in
the establishing operation for each reinforcer.
The imprinted stimulus acquires the reinforcing
function simply by being presented at a
particular time in the life of newly hatched
birds,

reinforcer only through the deprivation of the

although food becomes an effective

stimulus. The difference in the establishing
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operation for these stimuli leads to the above
assumption. If the function of the imprinted
stimulus 1s different from that of food,
what is the exact function of the imprinted
stimulus? To clarify this issue, we must
classify operant reinforcers based on the
types of operations that established them. For
example, a conditioned reinforcer is one that
has become effective by virtue of its relation to
some other reinforcers. A reinforcer that does
not depend on such a relation is called an
unconditioned reinforcer. Many events that
are regarded as unconditioned reinforcers
have obvious biological significance (e.g., food,
water, and sexual contact).

The procedure of establishing some event as
a conditioned reinforcer is similar to that of
respondent conditioning. Specifically, the event
1s repeatedly paired with other reinforcers.
Considering the similarity of the procedure
and Hoffman's view, an imprinted stimulus
may function not as an unconditioned reinforcer
but as a conditioned reinforcer. If we can
confirm this assumption, we can proceed to
more clearly understanding the biological
and psychological significance of imprinting.
Thus, we will be able to understand the
interrelationship between the phylogenic and
ontogenic properties of imprinting (see Skinner,
1966; Moriyama, 2004).

In order to understand the function of the
imprinted stimulus as a conditioned reinforcer,
we must investigate the effects of an artificial
imprinted stimulus with those of a non-
imprinted same stimulus that has become a
conditioned reinforcer by contagious parings of
this stimulus with food. If the effects of the
former stimulus are similar to those of the
latter stimulus, and are different from those of
food, we can confirm that an imprinted

stimulus functions as a conditioned reinforcer

for operant responses. Further, we can also
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When chicks are

presented with an imprinted stimulus that has

confirm the following.
been paired with food, the reinforcing effects of
the stimulus will increase due to the double
effects of the conditioned reinforcers of the
stimulus, including the effect of the imprinted
stimulus as a conditioned reinforcer and the
effect of the conditioned reinforcer backed up
by food. The present study studied these

suggestions.
Method

Subjects:

The subjects were eleven white leghorn
chicks that hatched in a dark incubator. After
hatching, each chick was transferred into its
individual rearing cage, and was reared in
complete darkness except when consuming
We divided the chicks into

two groups, the' food' and the‘ imprinted-

food and water.
stimulus’ groups. Food was the reinforcer of
chick operant behavior for thé food group’ (n=
6). An imprinted stimulus was the reinforcer
for the * imprinted-stimulus group’ ®m=5).
Apparatus:

The apparatus used in the current study
was identical to that used by Kubota and
Moriyama (2007), and comprised an operant
chamber and a runway box. The operant
chamber contained one key as an operandum
and a feeder. One wall of the chamber
consisted of a wire-mesh screen through which
chicks in the chamber could see the imprinted
stimulus.

The stimulus object that was to be imprinted
to chicks was a cylinder with alternating red
and white stripes. When it was exposed to a
chick in the operant chamber, the stimulus
object was illuminated by a 40 W lamp and
A  metronomic tone was

turned clockwise.

emitted through an 8 Q speaker when the
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stimulus was presented. These configurations
of the cylinder became an imprinted stimulus.
As explained in the Procedure section, in order
to imprint to the chicks with the cylinder, it
was presented to chicks in the imprinted-
stimulus group during the key-peck training
phase.

An Apple Ile microcomputer controlled the

program of the experiment.

Procedure:

Figure 1 shows the procedure’s flow chart.
The experiment comprised five phases; key-
peck training, choice test 1, continuous
reinforcement, choice test 2, and additional
continuous reinforcement phases.

The key-peck training phase : In this phase,
each chick was trained to peck a key for
food or the imprinted stimulus. Newly hatched
chicks were individually trained to peck a key
Chicks for the

imprinted-stimulus group were exposed to a

in the operant chamber.

pairing of the white key of the operant chamber
with the moving cylinder. This procedure also

became an imprinting procedure for the chicks

in the imprinted-stimulus group because they
were exposed to the moving cylinder after
hatching. In contrast, chicks in the food group
were exposed to a pairing of the white key
with food, but were never exposed to the
moving cylinder. Thus, they were not imprinted
to the object.

For each group the white key was presented
for 8 sec, and then the corresponding stimulus
was presented for 10 sec. This pairing was
repeated 120 times per session. This procedure
was similar to the autoshaping?® procedure of
Brown and Jenkins (1968). Three sessions
were conducted in this phase from Day 1 post-
hatch to Day 3 post-hatch, with one session
performed each day.

Choice test 1 phase: Two hours after the
last session of the previous phase, a test was
conducted to investigate which stimulus each
chick chose — the food or the cylinder. Two
stimuli were simultaneously presented to each
chick in the runway box. The stimuli were
placed at opposite ends of the box. The time
each chick spent near each of the stimuli was

measured. Two sessions of 10 min each were

Figure 1. Flow chart of the experimental procedure.
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conducted. Stimulus positions were reversed
throughout the sessions.

Continuous reinforcement phase: On Day
4 post-hatch, each time a chick pecked the key
of the operant chamber, either the cylinder or
food was presented to the chick for 5 sec. For
the chicks in the imprinted-stimulus group,
the presentation of the cylinder was contingent
on their key-peck response. For the chicks in
the food group, the presentation of food was
contingent on their response. If a chick pecked
the key frequently during this phase, each
stimulus became a resinforcer. In each session,
the reinforcer was presented 30 times per
chick (i.e., continuous reinforcement 30; CRF
30). From Day 5 post-hatch on, we investigated
the effects on chicks’ operant responses when
deprived of each stimulus in their cages.
The effects of two deprivation levels were
investigated, based on the duration of stimulus
withdrawal for each group before each session.
Both 3-hr and 9-hr

stimulus were designed for each group. Figure

deprivations of each

2 illustrates the experimental design of these

deprivation conditions. Both stimuli were
presented in the chicks’ cages for 1 hr before
each session because both types of stimuli
should be presented every day in reality. After
the presentation, the stimulus deprivation was
carried out. During a 9-hr deprivation, the
target reinforcer being investigated was
withdrawn from the cage for 9 hr before the
beginning of each session. In a 3-hr deprivation,
the target reinforcer was withdrawn from the
cage for 3 hr before the beginning of each
session. In both deprivations, the other
reinforcer was withdrawn from the cage for 2
hr before the beginning of each session.
When a chick’s key-peck response rate was
stable at the first deprivation condition for
three consecutive sessions, the deprivation
transferred to the second condition. The
order of the two deprivation conditions was
counterbalanced among the chicks. This phase
continued until key-peck response rates were
stable at the second deprivation condition. The
deprivation procedure was based on that used

by Kubota and Moriyama (2007).

Figure 2. Experimental design of the continuous and the additional continuous
reinforcement phases for each group. Sr denotes each reinforcer. Each stimulus
was exposed to chicks in their cages for 1 hr before each session.
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Choice test 2 phase: On Days 12 or 13 post-
hatch, the second choice test was conducted in
order to investigate the possibility of a
preference shift between food and the imprinted
stimulus. Even for chicks that were in the
continuous reinforcement phase, the second
choice test was conducted in order to investigate
the preference shift at the same period among
all chicks. The procedure for test 2 was the
same as test 1 (see Figure 1).

Additional continuous reinforcement phase:
Finally, three chicks from the imprinted-
stimulus group and two chicks from the
food group were subjected to a further
continuous reinforcement phase after the
second deprivation condition of the preceding
continuous reinforcement phase (Figure 1).
The remaining chicks in both groups were not
included in this additional phase because they
in the

chicks

described above and to reduce the complexity

showed similar response patterns

preceding phase to those of the

of conducting the experiment for all chicks.
The additional continuous reinforcement phase
was conducted in order to investigate the
effects of the imprinted stimulus as a conditioned
reinforcer. To do this, the condition of pairing
of the cylinder and food was established for
some chicks before the beginning of each
session of this phase.

The condition of paring comprised 50 cycles
of pairing the cylinder with food. The cylinder
was presented for 5s during each pairing cycle,
and two seconds after the onset of the cylinder,
the food was presented for 3 s, then both
stimuli concurrently terminated. Thus, during
both

simultaneously for 3s. During the pairing,

each cycle, stimuli were presented
the cylinder always preceded the food. Since
the
cylinder may become a conditioned reinforcer

through this procedure (Kelleher, 1966). We

food is an wunconditioned reinforcer,
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investigated whether the cylinder acquired
the function of a conditioned reinforcer in each
session of this phase after the condition of
the paring. In each session, only the cylinder
was presented as a contingent stimulus for
each response. Consequently, this stimulus
was presented to the chicks in the food

group in the absence of food. The contingent
stimulus for imprinted chick #5 was the same
imprinted stimulus as the previous continuous
reinforcement phase. This chick was used as a
control for the effect of the imprinted stimulus
paired with food. The contingent stimulus for
imprinted chick #3 was transferred from
the imprinted stimulus to food. This chick was

also used as a control for the effect of food.
Although the contingent stimulus for imprinted
chick #7 remained the imprinted stimulus,
the chick was exposed to the pairing of this
stimulus and food before the beginning of each
session. In this case, the imprinted stimulus
was expected to acquire the function of the
conditioned reinforcer based on the double
unconditioned reinforcer, the movement of the
stimulus and food.

On the other hand, for two chicks from the
food group, the contingent stimulus changed
from food to the cylinder. Chicks #6 and #8
were exposed to the condition of the pairing of
the cylinder and food before the beginning of
each session. In this case, the non-imprinted
cylinder was expected to acquire the function
of a conditioned reinforcer based on a single
unconditioned reinforcer, food. However, for
chick # 6 , before the sessions with condition of
paring of the cylinder and food, the sessions
with the delayed condition were conducted in
order to investigate immediate contagious
paring effects of the stimulus and food.
Although the delayed condition also consisted
of presentations of the cylinder and the food

during each cycle, there was a 2s delay



Reinforcing Properties of an Imprinted Stimulus for Chicks:

between both presentations. The cylinder was
presented for 3 s, and two seconds later the
food was presented for 3 s. Both stimuli were
never presented simultaneously. Immediately
after the delayed condition, the CRF session
was conducted. After seven sessions with the
delayed condition, the sessions with the
condition of paring of the cylinder and food
were conducted. The deprivation condition in

this phase was same as that of the last

deprivation in the preceding continuous
reinforcement phase.
Results

Figure 3 shows the probability of key-peck
responses for both groups in the key-peck
training phase. The probability was obtained
by dividing the number of cycles with key-peck

responses by the total number of cycles (i.e.,

120). The probabilities for both groups were
low, and in particular, the probability of the
imprinted-stimulus group was extremely low.
However, all chicks from both groups pecked
the key for respective reinforcers throughout
the key-peck training. Thus, both food and the
cylinder became reinforcers for chick operant
behavior.

Figure 4 shows the results of two choice
tests. The ordinate shows the mean probability
of choice response for each stimulus. The
probability was obtained by dividing the total
duration of time chicks stayed near each
stimulus by the total duration of two sessions
of each test (i.e., 1200 sec). Most chicks from
the imprinted-stimulus group preferred the
cylinder to food in the both tests: these chicks
were imprinted to the stimulus object. In

contrast, the food group chicks’ tendency was

Figure 3. Probability of key-peck responses for the food and the imprinted
stimulus groups in each session of the key-peck training phase.
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Figure 4. Mean probability of choice response in both groups for each

stimulus in the two choice tests.

unclear, although they tended to respond
similarly to the

chicks. Two of the food group chicks, #8 and

imprinted-stimulus group

#12, consistently favored the cylinder. The four
other food group chicks, #2,#6, #4, and #10,
changed their preferences between tests 1
and 2. Two of them, #2 and #6, changed
their preference from the cylinder to food. In
contrast, the other two, #4 and #10, changed
their preference from food to the cylinder.
Figures 5 and 6 illustrate the results of
the continuous reinforcement phase. Figure 5
shows the key-peck response rate (i.e., number
of key-peck responses per minute) for each
session of the chicks from the imprinted-
stimulus group. Figure 6 shows the key-peck
response rate for each chick from the food
group. The figure shows the result for each
chick

deprivations of 3 and 9 hr, respectively,

in both groups that endured two
before each session. It also shows the result of
each chick in both groups that endured two
deprivations in reverse order. The vertical
arrows show data in sessions from which
cumulative records in Figure 8 were resulted.

The key-peck response rates among chicks
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in the imprinted-stimulus group were quite
0.51-19.6).

Furthermore, the key-peck response rate was

low in most sessions (range:
lower for the 9-hr deprivation than the 3 -hr
chick, although the

difference was not significant. This tendency

deprivation for each

did not depend on the order in which the
chicks endured the two deprivations. On the
other hand, the rate of key-peck responses
among food group chicks was over ten
responses per min in many sessions (range:
1.8-58.7; Figure 6). Thus, the food group’s
peck rate was much higher than the imprinted-
stimulus group’ s rate. In the food group, the
effects of each deprivation level on the
response rate differed. During the 3 hr, then
9 -hr

rate was somewhat higher during the 9 -hr

deprivation schedule, the response

deprivation than in the 3 hr. However, during
the 9 hr, then 3hr

the response rate was higher in the 3 hr

deprivation schedule,

deprivation than in the 9 hr.

Figure 7 shows the key-peck response rates
of the additional continuous reinforcement
phase for three chicks #5 , #7 , and # 3) from

the imprinted-stimulus group and two chicks
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Figure 5. Key-peck response rate for each chick from the imprinted-stimulus
group. The two top panels show the results for each chick that endured two
deprivations of 3 and 9 hr, respectively, before each session. The three
bottom panels show the results for each chick that endured two deprivations
in the reverse order. Arrows denote data obtained from cumulative records.

#6

comparison, for each chick, the data from the

and #8) from the food group. For

second deprivation condition of the preceding
continuous reinforcement phase were also
shown in this figure. The left panel of each
graph shows the previous phase, while the
right panel shows the additional continuous

reinforcement phase. The session number
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denotes the ordinal number from the first
session of the second deprivation condition of
the preceding continuous reinforcement phase.
For chick #6, data from the CRF sessions
with the delayed condition are shown in the
middle part of the sessions. The arrows denote
the data obtained from the cumulative records.

The term shown in each phase shows the
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Figure 6. Key-peck response rate for each chick from the food group. The
three top panels show the results for each chick that endured two
deprivations of 3 and 9 hr, respectively, before each session. The three
bottom panels show the results for each chick that endured two deprivations
in the reverse order. Arrows denote data obtained from cumulative records.

contingent stimulus for each key-peck response.

For chick #5, the key-peck response rate at
the additional continuous reinforcement phase
did not change during the sessions, although
the rate temporally increased from session 10

to session 12. The key-peck response rates in
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most sessions of the additional continuous
reinforcement did not differ from those in the
last sessions of the preceding continuous
reinforcement phase.

For chick #7, the key-peck response rate

gradually decreased over the last six sessions
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Figure 7. Key-peck response rate for each chick in the last deprivation
condition of the CRF and the additional CRF phases. The three top panels
show the rate for each imprinted-stimulus group chick and the two bottom
panels show the rate for each food group chick. The contingent stimulus was
shown in each phase. The scale of the ordinates differs between the top and
bottom panels. Arrows denote data obtained from cumulative records.

of the previous continuous reinforcement
phase. However, although the rate was not
high, the rate increased when the contingent
stimulus changed from the imprinted stimulus
to the same stimulus that had been paired
with food.

For chick #3, the key-peck response rate
increased significantly when the contingent
stimulus changed from the imprinted stimulus

to food.
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These findings indicate that for the imprinted
stimulus group, the chicks’ key-peck response
rates increased when food was the contingent
stimulus and when the contingent stimulus
was the imprinted stimulus that had been
paired with food.

For chick #6, the key-peck response rate
decreased significantly when the contingent
stimulus changed from food to the non-

imprinted cylinder. The tendency was also
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observed when the stimulus was correlated
with food after a delay and when the stimulus
was paired with food.

The key-peck response rate of chick # 8 also

decreased when the contingent stimulus

changed from food to the non-imprinted
cylinder that had been paired with food.

These findings indicated that for the food
group, the chicks’' key-peck response rates

decreased when the non-imprinted cylinder

Figure 8. Cumulative records of chicks from each group during the continuous
reinforcement and the additional continuous reinforcement phases.

The top panel shows the records of the first CRF phase. The bottom panel shows
those of the additional CRF phase. I Group denotes the imprinted-stimulus
group. F Group denotes the food group. Sr denotes the contingent stimuli.
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was the contingent stimulus even if the
stimulus had been related with food.

The results of the additional continuous
reinforcement phase were summarized as follows.
The key-peck response rate heightened when
the contingent stimulus was changed from the
imprinted stimulus to food. Furthermore,
when the cylinder had been paired with food
before each session, the key-peck response rate
for the stimulus increased, although the effect
of pairing was not significant. In the food
group, the key-peck response rate dropped
suddenly when the contingent stimulus was
changed from food to the cylinder that had
been paired with food.

Figure 8 shows the cumulative records of the
chicks from each group during the continuous
reinforcement and the additional continuous
reinforcement phases. These records resulted
from the sessions depicted by the arrows in
figures 5, 6, and 7. The top panel (above the
dotted horizontal line) shows the results of the
first CRF phase, and the bottom panel (below
the dotted horizontal line) shows the results of
the additional CRF phase. In the top panel,
the pattern showed the low rate and sporadic
effects of the imprinted-stimulus group. These
chicks pecked in bursts separated by longer
intervals without pecking. The food group
exhibited typical patterns of continuous
reinforcement, the chicks responding without
pause. No difference could be found between
rates for the two deprivation schedules. The
bottom panel illustrates that the key-peck
response rate intensified when the contingent
stimulus was changed from the imprinted
stimulus to food for the imprinted-stimulus
group. In contrast, although the cylinder had
been paired with food, the response rates for
both groups were quite low when the stimulus
was the contingent stimulus. The pattern was

similar to that observed in chicks for which the
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imprinted stimulus had not being paired with

food (see the top panel).
Discussion

White leghorn chicks automatically pecked
the key of the operant chamber throughout the
key-peck training. Both the cylinder and food
became effective reinforcers for chick operant
behavior during this training. Thus, the key-
peck response was automatically shaped by
periodic presentation of an artificial stimulus
object such as the cylinder, in the same
all chicks

exposed to the cylinder during the training

manner as food. Furthermore,

showed a preference for the stimulus in two
choice tests; they had become imprinted to the
cylinder during the key-peck training.

On the other hand, the preference of the
food group chicks remained unclear. Some
preferred the cylinder, while others changed
their preferences from one stimulus to the
other. As food was paired with the key and the
chicks came to peck the key automatically,
food was apparently preferred by the chicks.
However, the findings were ambiguous. At this
point, it remains possible that the effects of
the two reinforcers on chicks’ responses may
be different. The inconsistent effect of food on
preference may reflect the effects of stimulus
deprivation. If the deprivation effect were
strong at the time of the choice tests, chicks
would prefer food to the cylinder. If the effect
were not so strong, they would prefer the
cylinder or exhibit no preference. The finding
that some food group chicks came to prefer the
cylinder might be due to the presentation of
the stimulus in their cages and the choice test
conditions. Given the results of key-peck
training and the choice tests, it was concluded
that the reinforcing effects of the imprinted
stimulus and food were different.

The keypeck response rates in the continuous
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reinforcement phase were much lower for the
imprinted stimulus reinforcer than for the
food reinforcer. These results were consistent
with Kubota and Moriyama (2007) and
Moriyama and Kubota (2007). Furthermore,
the imprinted chicks showed sporadic key-peck
response patterns. Specifically, they responded
in bursts separated by longer intervals without
pecks, a response pattern similar to those
reported by Hoffman’'s studies and Kubota
and Moriyama. In the present study, these
patterns (i.e., key-peck responses reinforced
by the imprinted stimulus) were somewhat
similar to key-peck responses reinforced by the
non-imprinted stimulus paired with food. As
a result, the imprinted stimulus as a reinforcer
for key-peck response may function as if it
were a conditioned reinforcer that had been
paired with a primary reinforcer such as food.
If so, Hoffman and Ratner’ s (1973) suggestion
that the process of imprinting may reflect
respondent conditioning, could be correct.
Furthermore, Skinner's (1966) suggestion could
also be correct. Thus, we conclude that an
artificial stimulus acquires the eliciting function
for chicks’ filial responses through respondent
conditioning, and that the imprinted stimulus
acquires the reinforcing function for their
operant responses by contingencies of their
behaviors and consequences. Through two
kinds of conditioning, the artificial stimulus
becomes an imprinted stimulus as a conditioned
reinforcer. If our hypothesis is correct, the
survival value of imprinting might be
secondary compared to food. However, to
reach that conclusion, the effects of other
conditioned reinforcers paired with food need
to be investigated.

The key-peck response rate of imprinted
chicks was lower for the 9 hr deprivation of
the imprinted stimulus than for the 3 hr

deprivation. In contrast, the effects of the
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deprivation level for food may be affected by
the sequential order of deprivation length.
These results contradict Kubota and Moriyama
(2007) and Moriyama and Kubota (2007). They
reported that the effect of deprivation on the
responses reinforced by the imprinted stimulus
was unclear while the effect of food deprivation
was inconsistent. Kubota and Moriyama
reported that response rates for food were
relatively high during the longer deprivation
period. However, Moriyama and Kubota
reported opposite results. Following these
results, and including this study, the effect
of deprivation on key-peck responses was
ambiguous for both reinforcers. This may be
due to the difficulty of controlling deprivation
of two reinforcers with newly hatched chicks.
Thus, this issue remains, as yet unresolved.
Our results are summarized as follows.
White chicks’

responses were automatically shaped by the

Leghorn key-peck operant
periodical presentation of a cylinder in the
same manner as with food. In this way, the
chicks

However,

imprinted to the stimulus.
the effect of the

imprinted stimulus is different from that of

were

reinforcing

food, but rather similar to the conditioned

reinforcer paired with food.
Note

1 This paper is a revised version of a paper
presented at the 4 th International Association of
Behavior Analysis Congress in Sydney, Australia.

August 12-14, 2007.

2 Autoshaping is a respondent procedure that
generates skeletal responses. In the most familiar
example, pigeon key pecks are stimulated by a
fixed time keylight presentation followed by food
that is not presented at any other time (Catania,

2007).
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