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Effects of Emotion on Color Vividness of Visual Memory
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ABSTRACT

Objective: The aim of this study is to investigate the quantitative effects of various emotions and retention periods on the

color vividness of visual memory. Background: Although numerous studies have focused on the effects of emotions on

memory such as visual detail and vividness of emotional events compared to neutral events, the relationship between

emotion and visual memory is ambiguous yet. Furthermore, there were few studies on the effect of emotion on vividness of

visual memory. Method: A total of 68 subjects were participated in serial experiments proceed on online and the experiments

had two phases: recognition phase and reproduction phase. The 15 photographs were used as visual stimuli and all experiments

were conducted over the internet(experiment website) and the results were collected on the web database. Results: The

retention period, sleep-arousal emotion and subjective saturation of visual stimuli had a significant effect on the color

vividness of visual memory. Conclusion: The results suggested that the color of visual stimulus might be more vividly

remembered when it is arousing, the subjective saturation is higher and the retention period is longer. Application: The

findings of this study may help clarify the relationship between human emotions and visual memory.
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Figure 1. Visual stimuli used in the experiment
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Figure 2. The screenshots of recognition(left) and
reproduction experiment (right)

3. Results
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Table 2. ANOVA results for comparison of means by
recognition experiment

Source SS DF MS F | p-value
Retention period 7.42 1 7.42 | 9.55 | 0.002"
Subjective saturation 3.58 6 0.60 | 0.77 | 0.594
Pleasure 0.31 2 0.15 | 0.20 | 0.821

Arousal 3.27 1 327 | 421 | 0.040

Retention period *
Subjective saturation

Retention period * Pleasure 1.69 2 0.84 | 1.09 | 0.338

7.53 6 126 | 1.62 | 0.139

Subjective saturation *

1384 | 12 1.15 | 149 | 0.124
Pleasure

Retention period * Subjective

saturation * Pleasure 6.67| 10 0.67 | 086 ) 0.571

Retention period * Arousal 0.81 1 0.81 | 1.04 | 0.308

Subjective saturation *

Arousal 391 6 0.65 | 0.84 | 0.539

Retention period * Subjective
saturation * Arousal

Pleasure * Arousal 1.70 2 0.85 | 1.10 | 0.334

0.71 5 0.14 | 0.18 | 0.969

Retention period * Pleasure *

0.54 2 027 | 034 | 0.708
Arousal

Subjective saturation *

Pleasure * Arousal 4.81 9 0.53 | 0.69 | 0.720

Retention period * Subjective

saturation * Pleasure * Arousal 8.18 8 102 1 1.32 1 0.231

SS(sum of square), DF(degree of freedom), MS(mean square)
(*: significant at the 0.05 level)
(**: significant at the 0.01 level)

T 27} e Ao® YRt ™ (p>0.05), 2917} o4 1E
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Figure 3. Mean identity scores and 95% confidence intervals
as a function of retention period in recognition experiment

Table 3. One-sample t-test and confidence interval for
identity scores as a function of retention period

‘ - 95% CID
Re_tentlon " DF Slg. MD °

Period(day) (2-tailed) Lower | Upper

1 415 | 479 | 0.000" | 0.17 | 009 | 024

3 403 | 524 | 0.000" |-0.16 | -0.23 | -0.08

MD(mean difference), CID(confidence interval of the difference)

(" :significant at the 0.01 level)
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Figure 4. Mean identity scores and 95% confidence intervals
as a function of sleep-arousal axis in recognition experiment

Table 4. One-sample t-test and confidence interval for identity
scores as a function of sleep-arousal axis
Sig. MD 95% CID
(2-tailed)

Axis t DF

Lower | Upper
Sleep 1.04 | 580 0.298 0.04 | -0.03 | 0.11

Arousal | -1.33 | 423 0.185 -0.06 | -0.15 | 0.03
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Table 5. ANOVA results for comparison of means by recognition experiment

Source SS DF MS F p-value
Retention period 6.67 1 6.67 8.60 0.003"
Displeasure arousal 1.21 2 0.61 0.78 0.459
Subjective saturation 437 6 0.73 0.94 0.466
Retention period * Displeasure arousal 1.35 2 0.67 0.87 0.420
Retention period * Subjective saturation 4.14 6 0.69 0.89 0.502
Subjective saturation * Displeasure arousal 8.05 12 0.67 0.86 0.583
Retention period * Subjective saturation * Displeasure arousal 3.07 10 0.31 0.40 0.949

" significant at the 0.01 level)

Table 6. ANOVA results for comparison of means by reproduction experiment

Source SS DF MS F p-value
Retention period 57421.8 1 57421.8 21.54 0.000™
Subjective saturation 42940.8 6 7156.8 2.68 0.014"
Pleasure 1581.1 2 790.5 0.30 0.743
Arousal 14902.6 1 14902.6 5.59 0.018"
Retention period * Subjective saturation 13286.2 6 2214.4 0.83 0.546
Retention period * Pleasure 2533.0 2 1266.5 0.48 0.622
Subjective saturation * Pleasure 23196.0 12 1933.0 0.73 0.728
Retention period * Subjective saturation * Pleasure 19154.9 10 1915.5 0.72 0.708
Retention period * Arousal 81.3 1 81.3 0.03 0.861
Subjective saturation * Arousal 15557.6 6 2592.9 0.97 0.443
Retention period * Subjective saturation * Arousal 4233.6 5 846.7 0.32 0.903
Pleasure * Arousal 8203.0 2 4101.5 1.54 0.215
Retention period * Pleasure * Arousal 3859.7 2 1929.9 0.72 0.485
Subjective saturation * Pleasure * Arousal 14600.9 9 1622.3 0.61 0.791
Retention period * Subjective saturation * Pleasure * Arousal 3970.2 8 496.3 0.19 0.993

A e %% <l fﬂJ 3, ole—2+d tjal, =3
S SHRTE sto] AAE 2AREA] A3folrt Table 2
o} v R 9713k uket #2138 2ke] (p<0.01) 7}
i Aoz veistow, B kel webs w94 4
HAE frogt 2pol7t gls B o® YERITHp>0.05). =, &
H-Ad& D7)z ofuAlel uigt AHst Fwel 7|92

& ofux|ell mlaste] fFogk Apol7} gl Aow et
Lileg

¢ significant at the 0.05 level)
(" significant at the 0.01 level)

3.2 Reproduction experiment
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Figure 5. Mean saturation reproduction and 95% confidence
intervals as a function of retention period
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Figure 6. Mean saturation reproduction and 95% confidence
intervals as a function of subjective saturation and
Scheffe post-hoc test(a=0.05)
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Figure 7. Mean saturation reproduction and 95% confidence
intervals as a function of sleep-arousal axis

4. Conclusion
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t}. o]2]3 Ay= AAA T3 (vividness effect) 7} A1 213
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