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Abstract. This research was conducted to assess whether workers’ social 
facilitation-inhibition could be evoked by introducing a companion animal dog 
into the workplace or not. The experiments were carried out with three kinds of 
work conditions: working alone, presence of a person, and presence of a dog. 
There were two different discrimination tasks using PC. During each task 
performance, participants’ response times and the number of errors were 
measured to investigate their performance. Also, workers’ Heart Rates and 
Oxidation-Reduction Potentials of Saliva were measured to monitor their 
physiological changes. Before/after each performance, their emotional states, as 
defined by the Profile of Mood States questionnaire, were measured. The results 
suggest that for complex tasks, a companion animal can produce inhibition 
effects. However, the results also suggest that for more complex and difficult 
tasks, the presence of a familiar companion animal dog might produce 
facilitation effects. 

Keywords: companion animal dog, social facilitation and inhibition, task 
performance, physiological changes. 

1   Introduction 

Companion animals have recently been introduced into hospitals and nursing home 
facilities for therapeutic and recreational purposes; i.e., rehabilitation and mental 
support. They have become increasingly popular in Japan. Those activities may be 
beneficial in terms of health and performance for company employees who are 
engaged in word processing using PC in the workplace. In fact, a few companies 
allow employees to bring their companion animals into the workplace in Japan. 

In the literature of social psychology, one classical test shows how the presence of 
others affects task performance. It is called the social facilitation-inhibition effect. It 
refers to performance enhancement of a simple or well learned task and performance 
impairment of a complex or novel task when completed in the presence of others. 
Zajonc (1965) suggests that this phenomenon is due to the facilitation of dominant 
responses that occur under increased physiological arousal. If the presence of a 
companion animal increases workers’ physiological arousal, it can be said that social 
facilitation-inhibition may occur with a companion animal. 
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Therefore, the present study was undertaken to assess performances on the simple 
task and the complex task with three kinds of work conditions: working alone, 
presence of a person, and presence of a dog and to examine if this theory from social 
psychology carries over to interacting with companion animal dogs in the context of 
social facilitation-inhibition. Also, to investigate participants’ physiological and 
emotional changes before/during/after each performance, their Heart Rates, 
Oxidation- Reduction Potentials of Saliva, and emotional states, as defined by the 
Profile of Mood States questionnaire, were measured. 

2   Method 

The experiments were carried out in a shield room (W3.5m x D2.6m x H2.4m). The 
experimental setup used in this study and the description of performance tasks 
including participants and experimental procedure are described below. 

2.1   Experimental Setup 

A Pentium 4 Dell Dimension Desktop PC with a 20.1-inch monitor, 3.20GHz (CPU), 
and Windows XP (OS) were used to run the performance tasks and store the response 
times. 

Companion Animal Dog. A medium size mixed male dog participated in the 
experiments as the companion animal dog. The dog was well-trained and in good 
health. 

Heart Rates (HR). A heart rate monitor (Polar RS800CX) was used to measure the 
heart rates (HR: the number of heart beats per minute) and beat-to-beat (R-R) 
intervals. HR reflects parasympathetic and sympathetic activity (Randall, 1984). 
Based on the data collected, each participant’s coefficient of variation of R-R interval 
(CVR-R) was calculated to find out the level of physiological arousal during each task. 
It is said that if CVR-R decreases, the sympathetic nervous system holds a dominant 
position (Wheeler & Watkins, 1973; Pfeifer et al., 1982; Ogawa & Sakamoto, 2003); 
in other words, the level of physiological arousal can be said to have increased. 

The Polar Pro trainer 5TM program was used to calculate low-frequency (LF) power 
(reflecting a mixture of parasympathetic and sympathetic activity) and high-frequency 
(HF) power (reflecting parasympathetic activity) by integrating the spectra from 0.04 
to 0.15 Hz and from 0.15 to 0.4 Hz, respectively. The ratio of the power at low- and 
high-frequencies (LF/HF) has been suggested to be an indicator of sympathetic 
nervous system activity (Task Force of The European Society of Cardiology and The 
North American Society of Pacing and Electrophysiology, 1996). 

Oxidation-Reduction Potential of Saliva (ORPS). An oxidation and reduction 
potential monitor (ARAGENKI LL-001, Live & Love, Japan) was used to measure 
the oxidation-reduction potentials of saliva (ORPS) to monitor oxidative stress levels 
(Okazawa, 2009). 
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Profile of Mood States (POMS) Questionnaire. The emotional state of each 
participant was evaluated by the Japanese version of the short form of Profile of 
Mood States (POMS) (McNair et al., 1992). This instrument consists of six factors: 
“tension-anxiety,” “depression,” “anger-hostility,” “vigor,” “fatigue,” and 
“confusion.” POMS score for each factor was calculated based on the results of the 
questionnaire. Ogawa (2006) suggested that the emotional states of “tension-anxiety” 
and “vigor” were better after the break period with the companion animal dog for the 
data input task and the addition task, respectively. 

2.2   Performance Tasks 

There were two different discrimination tasks using a personal computer: a simple 
and a complex task. For each task, a target symbol and some sample symbols were 
displayed on the computer screen as shown in Figure 1.  

Simple Task. For the simple task, each participant was required to choose and input 
the corresponding number to one of the two symbols which was matched to the target 
symbols and appeared on the computer screen.  

Complex Task. For the complex task, each participant was required to choose and 
input the corresponding number to one of the eight symbols which was matched to the 
target symbols and rotated by 180 degrees on the screen.  

Participants were asked to respond as quickly as possible with the minimum 
number of errors for each task. Both tasks consisted of 10 test sessions of 8 trials 
following 2 learning sessions of 8 trials; test sessions lasted from 2 to 8 minutes. 

1 2 3 4 5 6 7 8  

Fig. 1. Symbols used in the performance tasks 

2.3   Participants 

Fourteen university students (five male and nine female), between 19 and 23 years of 
age, participated in the experiments. Seven of them were familiar with the dog (dog-
familiar) and the others were not (dog-unfamiliar). All participants had normal visual 
acuity and none of them disliked companion animals. Each participant provided 
written informed consent prior to participation. 

2.4   Experimental Procedure 

A 2 x 2 x 3 mixed experimental design was applied with two levels of dog-familiar 
factor (dog-familiar and dog-unfamiliar), two levels of task complexity (simple and 
complex), and three levels of work conditions (working alone, presence of a person, 
and presence of a dog). All participants experienced both tasks with three kinds of 
work conditions. The person and dog were positioned 130cm to 190cm from the 
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participant and no physical contact could be made. The order of the work condition 
and the task was randomly assigned to each participant.  

The experimental procedure for each condition is shown in Figure 2. On the day of 
each condition, an orientation of the experiment was given. The two performance 
tasks were carried out on the same day, and a break period of 10 minutes was given 
between them. During each task performance, their response times and the number of 
errors were measured to investigate their performance. Also, their HR and ORPS 
were measured to monitor their physiological changes. Before/after each 
performance, their emotional states, as defined by the POMS questionnaire, were 
measured. 

Orientation

START

Performance Task 1 (~10min)

Performance Task 2 (~10min)

Break Period (~10min)

END

HR
Measurement

ORPS
Measurement

POMS
Questionnaire

 

Fig. 2. Experimental procedure for each condition 

3   Results 

The task performance and the physiological data were treated with a repeated measure 
ANOVA to test for the between subject effect of dog-familiar factor, and the within 
subject effect of task complexity and work conditions. 

3.1   Task Performance 

Response times and the number of incorrect responses were automatically recorded 
for each participant on every trial. Response times were measured from the 
presentation of the symbols until the completion of the participant’s response. 
Responses that were more than two standard deviations from the mean were not 
included in the analysis. Mean response times were calculated for the remaining 
correct responses. The number of errors was computed by summing the number of 
incorrect responses across the 80 trials in each condition.  

Figure 3 shows the mean response times in milliseconds for each task by three 
work conditions and dog-familiar factor. There was a significant main effect for task 
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complexity, F (1, 12) =327.11, p<0.01. Participants responded significantly faster on 
the simple task (mean=1040ms) than on the complex task (mean =3070ms). There 
was no main effect of dog-familiar factor and the work condition. However, for the 
simple task, 7 participants responded faster and only 2 participants responded slower 
when working alone. Also, for the complex task, 7 participants responded faster and 
only 3 participants responded slower when working alone. 
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Fig. 3. Mean response time for each condition for the different tasks 

Figure 4 shows the number of errors for each task by three work conditions and 
dog-familiar factor. There was a significant main effect for task complexity, F (1, 12) 
=4.77, p<0.05. Participants responded significantly better on the simple task (mean 
=1.41) than on the complex task (mean =3.98). There was no main effect of dog-
familiar factor and the work condition. However, for the simple task, most dog-
familiar participants (6 of 7 participants) responded with fewer errors when working 
alone, and with many errors when working in the presence of a dog. For the complex 
task, all dog-familiar participants responded with fewer errors when working in the 
presence of a dog. 
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Fig. 4. Mean number of errors for each condition for the different tasks 
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3.2   Physiological and Emotional Changes 

Figure 5 shows the mean HR for each condition for the different tasks. There was a 
significant interaction effect of work condition by dog-familiar factor, F (1, 12) 
=11.01, p<0.01. For dog-familiar participants, HR was the highest when working in 
the presence of a dog. On the other hand, for dog-unfamiliar participants, HR was the 
lowest when working in the presence of a dog. Table 1 shows the power spectrum 
analysis of heart rate variability for each condition. As a result of ANOVA, there was 
no main effect of dog-familiar factor and the work condition. Also, Pearson 
correlation coefficients between the task performance data and the physiological 
measurements for each condition are shown in Table 2. 

working 
 alone

presence  of 
 a person

presence of 
   a dog

0

20

40

60

80

100

120

H
R

 (
bp

m
)

Simple Task

dog-familiar
dog-unfamiliar

working
  alone

presence of
 a person

presence of
 a dog

0

20

40

60

80

100

120

H
R

 (
bp

m
)

Complex Task

dog-familiar
dog-unfamiliar

 

Fig. 5. Mean HR for each condition for the different tasks 

Table 1. Power spectrum analysis of heart rate variability for each condition 

 Simple Task 
 dog-familiar (n=7) dog-unfamiliar (n=7) 

Condition 
working 

alone 
presence 

of  
a person 

presence 
of a dog 

working 
alone 

presence 
of  

a person 

presence 
of a dog 

HF (ms2) 657±587 846±503 563±400 460±447 236±214 400±308 
LF/HF 118±52 126±74 191±192 210±148 294±213 182±68 
CVR-R (%) 5.2±1.5 5.6±2.3 4.9±1.1 5.2±1.4 4.5±1.1 5.6±1.2 

 Complex Task 
 dog-familiar (n=7) dog-unfamiliar (n=7) 

Condition 
working 

alone 
presence 

of  
a person 

presence 
of a dog 

working 
alone 

presence 
of  

a person 

presence 
of a dog 

HF (ms2) 625±484 626±373 410±351 360±314 247±202 345±170 
LF/HF 117±83 132±112 199±119 197±156 293±311 150±86 
C V R - R  ( % ) 5.4±1.1 5.7±2.2 4.9±0.8 4.7±1.0 5.0±1.6 5.8±1.6 
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For the simple task, there was a correlation between response times and HR 
(p<0.05), HF (p<0.05) and LF/HF (p<0.05), when working alone. For the complex 
task, there was a positive correlation between response times and LF/HF (p<0.05), 
and there was also a correlation between the number of errors and HR (p<0.01), HF 
(p<0.05) and CVRR (p<0.01), when working alone. However, for both tasks, there was 
no correlation between response times and any physiological measurements when 
working in the presence of a familiar dog. For the complex task, there was also no 
correlation between the number of errors and any physiological measurements when 
working in the presence of a dog. 

Table 2. Correlation Coefficients between the task performance data and the physiological 
measurements 

 Simple Task 
Condition  HR HF LF/HF CVRR ORPS 

response time 0.631* -0.577* 0.629* -0.378   -0.233   working alone 
errors 0.255 -0.214 0.156  -0.032   -0.063   
response time 0.249 -0.381 0.326  -0.077   0.650*  presence of 

 a person errors 0.429 -0.052 -0.048  -0.101   -0.096   
response time 0.185 -0.298 -0.487  0.296   0.531   presence of 

familiar dog errors 0.639 -0.624 0.925** -0.676   -0.485   
response time 0.839* -0.254 -0.131  0.147   0.683   presence of  

unfamiliar dog errors 0.058 -0.229 0.279  0.139   0.362   
 Complex Task 

Condition  HR HF LF/HF CVRR ORPS 
response time 0.094  -0.193 0.539* -0.041   0.253   working alone 
errors 0.765** -0.653* 0.468  -0.787** -0.076   
response time -0.123  -0.080 0.291  0.234   0.327   presence of 

 a person errors 0.074  -0.121 -0.136  -0.230   0.687** 
response time 0.149  -0.009 -0.279  0.280   0.422   presence of 

a familiar dog errors -0.219  -0.015 -0.637  -0.526   0.136   
response time -0.023  -0.327 -0.100  -0.796*  -0.438   presence of 

an unfamiliar dog errors 0.261  0.254 -0.051  0.215   -0.378   
**p < .01 (two-tailed test). *p < .05 (two-tailed test). 

Table 3 shows Pearson correlation coefficients between task performance data and 
emotional changes defined by the POMS scores, with the work conditions and dog-
familiar factor. For simple task, there was a positive correlation between response 
times and tension-anxiety factor when working alone. However, for that task, there 
was no correlation between response times and tension-anxiety factor when working 
in the presence of a person or a dog. There was a negative correlation between 
response times and vigor when working in the presence of a person or an unfamiliar-
dog and between response times and fatigue, and response times and confusion when 
working with a familiar-dog. For complex task, there was no correlation between 
response times and any POMS score. 
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Table 3. Correlation Coefficients between the task performance data and the POMS scores 

 Simple Task 
Condition  tension- 

anxiety 
depres 
-sion 

anger- 
hostility 

vigor fatigue confu 
-sion 

response time 0.617* 0.327 -0.433 -0.529 -0.195  0.472  working 
alone Errors 0.143 -0.055 -0.207 -0.066 0.089  0.054  

response time 0.098 -0.098 0.121 -0.566* -0.228  -0.146  presence of 
 a person Errors -0.273 0.089 -0.113 0.248 -0.334  0.306  

response time -0.661 -0.174 0.474 0.035 -0.788* -0.861* presence of 
familiar 

dog 
Errors 0.410 0.250 0.162 -0.766* 0.764* 0.419  

response time -0.165 0.125 NA -0.759* 0.199  -0.069  presence of 
unfamiliar 

dog 
Errors 0.213 0.076 NA 0.008 0.719  0.159  

 Complex Task 
Condition  tension- 

anxiety 
depres 
-sion 

anger- 
hostility 

vigor fatigue confu 
-sion 

response 
time 

-0.290 0.097 -0.405 -0.161 0.293  -0.053  working 
alone 

Errors 0.029 0.474 -0.236 -0.183 0.364  0.293  
response 
time 

0.214 -0.464 0.197 -0.343 -0.189  -0.058  presence of 
 a person 

errors -0.039 -0.326 -0.246 0.109 -0.554* 0.456  
response 
time 

-0.141 0.549 NA -0.506 -0.539  -0.494  presence of 
familiar dog 

errors 0.298 -0.401 NA -0.609 0.135  0.683  
response 
time 

-0.378 0.608 -0.399 0.467 -0.467  -0.336  presence of 
unfamiliar 

dog errors -0.196 -0.211 0.737 0.657 0.292  0.347  
**p < .01 (two-tailed test). *p < .05 (two-tailed test). NA = not applicable. 

4    Discussion 

The following discussion can be made within the limitation of the experiments. 

4.1   Task Performance 

Social facilitation effect did not occur with a companion animal dog or a person in 
this study. Generally speaking, for both tasks, the presence of a dog or a person did 
not improve the participants’ performances. This may be due to the fact that both 
tasks in this study might have been too complex and challenging for the participants. 
In other words, the results suggest that for complex tasks, a companion animal can 
produce social inhibition effects just as in the presence of a person. However, for the 
complex task in this study, all dog-familiar participants responded with fewer errors 
when working in the presence of a dog. For the more complex and difficult task, the 
presence of a familiar companion animal dog might produce facilitation effects 
different from a person. 

4.2   Physiological and Emotional Changes 

HR showed a different tendency in the dog-familiar factor. The presence of a 
familiar-dog may raise heart rate. In other words, the presence of a dog may increase 
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the dog-familiar participants’ physiological arousal. However, there was little 
correlation between task performance and the physiological measurements when 
working in the presence of a dog, while there was a correlation when working alone. 
These results cannot be explained by social facilitation-inhibition. For the simple task 
in this study, there was a negative correlation between the response time and the 
POMS score of fatigue and confusion when working with a familiar-dog. The results 
suggest the presence of a familiar-dog may be effective in relieving fatigue and 
confusion when the performance was slower. 

5   General Discussion 

Whether the presence of a dog increases workers’ physiological arousal and facilitates 
task performance or not may depend on the task complexity and the workers’ dog-
familiar factor. In other words, the presence of a dog may change the atmosphere 
even in the workplace. This is one of the reasons why activities with companion 
animal dogs have become popular in hospitals and nursing home facilities. However, 
further study is needed to verify the findings obtained from this study not only for 
more complex and difficult tasks but also for many workers in the workplace. It is our 
hope that the findings here will increase awareness of the benefits of introducing 
companion animal dogs into the workplace. 

 
Acknowledgements. The authors gratefully acknowledge the efforts of Mizuho 
Okido, Kei Furuta and Emi Yoshida in the data collection and analysis. The authors 
are also grateful to Dr. Keisuke Ikoshi, Dr. Akimitsu Yokoyama and Dr. Kiichi 
Kiriyama for their many helpful suggestions. Finally, to all the participants who took 
part in this study, the authors would like to extend their appreciation. 

References 

1. McNair, D.M., Lorr, M., Dropplemann, L.F.: Manual for the Profile of Mood States 
(POMS). Educational and Industrial Testing Service, EdITS, San Diego, CA (1992) 

2. Ogawa, I.: The effect of companion animal dogs on office workers to relieve job stress – an 
experimental study using the Profile of Mood States (POMS) -. Health Sciences 22(2), 227–
239 (2006) 

3. Ogawa, I., Sakamoto, T.: What is the most beneficial type of recreation for computer 
operators? In: Proceedings of Human-Computer Interaction International 2003, vol. 3, pp. 
118–122 (2003) 

4. Okazawa, M.: Limitation of salivary ORP value and the confirmation of the physical 
condition. Journal of Medical Technology 53(7), 767–777 (2009) (in Japanese) 

5. Pfeifer, M.A., Cook, D., Brodsky, J., Tice, D., Reenan, A., Swedine, S., Halter, J.B., Porte, 
D.: Quantitative evaluation of cardiac parasympathetic activity in normal and diabetic man. 
Diabetes 31, 339–345 (1982) 

6. Randall, W.C. (ed.): Selective Autonomic Innervation of the Heart: Nervous Control of 
Cardiovascular Function, pp. 46–67. Oxford University Press, New York (1984) 



 Is the Presence of a Companion Animal Dog Beneficial for Computer Operators? 87 

7. Task Force of the European Society of Cardiology and The North American Society of 
Pacing and Electrophysiology: Heart rate variability – Standards of measurement, 
physiological interpretation, and clinical use. European Heart Journal 17, 354–381 (1996) 

8. Wheeler, T., Watkins, P.J.: Cardiac denervation in diabetes. Br. Med. J. 4, 584–586 (1973) 
9. Zajonc, R.B.: Social Facilitation – A solution is suggested for an old unresolved social 

psychological problem. Science 149, 269–274 (1965) 
 
 


	Is the Presence of a Companion Animal Dog Beneficial for Computer Operators?
	Introduction
	Method
	Experimental Setup
	Performance Tasks
	Participants
	Experimental Procedure

	Results
	Task Performance
	Physiological and Emotional Changes

	Discussion
	Task Performance
	Physiological and Emotional Changes

	General Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




