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Study on the Data Proportion Mapping of Bar Graph and Doughnut Graph
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ABSTRACT: Under the condition of limited observation time, the advantages of bar graphs and doughnut graphs in
mapping data to the overall ratio relationship are studied. The experiment designed bar graphs and doughnut graphs of
three sizes (7.5%, 15%, 22% of the screen) and three mapping values (1, 1/2, 1/3), the percentage of data is used for
judgment to obtain the average value of the judgment time and the average error rate of the two forms. The experiment
uses the computerized experiment generation system E-prime to collect data, and uses SPSS for data statistics and analy-
sis. When the mapping value is 1, 1/2, 1/3, the average value of the judgment time of the three sizes of the bar graph is
lower than that of the donut chart; the average judgment error rate of the bar graph is 2.51%, which is lower than that of
the donut chart The error rate is 4.03%; the smaller the mapping value of the two graphs, the slower the judgment speed.
The speed and accuracy of the mapping judgment of the bar graph is more advantageous than that of the doughnut graph,
and it is more suitable for use in time- and space-constrained scenarios, which helps to reduce the information overload
caused by data accumulation in the data visualization design.
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Tab.1 W sphericity test
BN HREERW MR BHE BEY MRS -k TR
Form 1 0 0 1 1 1
Count 0.460 57.458 2 0.000 0.649 0.656 0.50
Mapping 0.034 250.547 2 0.000 0.509 0.509 0.50
Form * Count 0.714 24.885 2 0.000 0.778 0.791 0.50
Form * Mapping 0.642 32.835 2 0.000 0.736 0.747 0.50
Count * Mapping 0.040 236.878 9 0.000 0.408 0.416 0.25
Form * Count * Mapping 0.077 188.325 9 0.000 0.414 0.422 0.25
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Tab.2 Multivariate test

R VRS HRUE F 1 frixBmE  REAHE i
Pillai's Trace 0.744 218.385° 1 75 0.000
Form Wilks Lambda 0.256 218.385° 1 75 0.000
Hotelling's Trace 2912 218.385° 1 75 0.000
Roy's Largest Root 2912 218.385" 1 75 0.000
Pillai's Trace 0.843 199.389° 2 74 0.000
Count Wilks' Lambda 0.157 199.389° 2 74 0.000
Hotelling's Trace 5.389 199.389" 2 74 0.000
Roy's Largest Root 5.389 199.389° 2 74 0.000
Pillai's Trace 0.988 3 068.055° 2 74 0.000
) Wilks' Lambda 0.012 3068.055" 2 74 0.000
Mapping S b
Hotelling's Trace 82.920 3 068.055 2 74 0.000
Roy's Largest Root 82.920 3 068.055° 2 74 0.000
Pillai's Trace 0.650 68.846° 2 74 0.000
Wilks' Lambda 0.350 68.846° 2 74 0.000
Form * Count o b
Hotelling's Trace 1.861 68.846 2 74 0.000
Roy's Largest Root 1.861 68.846° 2 74 0.000
Pillai's Trace 0.890 298.201° 2 74 0.000
. Wilks Lambda 0.110 298.201° 2 74 0.000
Form * Mapping o b
Hotelling's Trace 8.059 298.201 2 74 0.000
Roy's Largest Root 8.059 298.201° 2 74 0.000
Pillai's Trace 0.968 544.608° 4 72 0.000
_ Wilks' Lambda 0.032 544.608" 4 72 0.000
Count * Mapping o b
Hotelling's Trace 30.256 544.608 4 72 0.000
Roy's Largest Root 30.256 544.608° 4 72 0.000
Pillai's Trace 0.818 80.647° 4 72 0.000
Form * Count * Wilks' Lambda 0.182 80.647° 4 72 0.000
Mapping Hotelling's Trace 4.480 80.647" 4 72 0.000
Roy's Largest Root 4.480 80.647° 4 72 0.000
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Tab.3 Pairwise comparison

Count Mapping (1) Form  (J) Form SEX25{H1-J)  ArfiEiR BN

Z=(H 1Y 95%E {5 X i) P

TR ERR
1 1 2 -38.842" 2.967 0.000 —44.752 -32.932
2 1 38.842° 2.967 0.000 32.932 44,752
1 2 1 2 —37.276: 2.040 0.000 —41.340 -33.213
2 1 37.276 2.040 0.000 33.213 41.340
3 1 2 —23.961" 5.046 0.000 -34.013 —13.908
2 1 23.961° 5.046 0.000 13.908 34.013
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Count Mapping (1) Form  (J) Form “F#2:(E(1-))  #rifEiR%E M 2 O%E R
TR R
1 1 2 —44.382" 2.220 0.000 —48.805 —39.958
2 1 44.382" 2.220 0.000 39.958 48.805
2 2 1 2 —10.500: 1.897 0.000 -14.280 —6.720
2 1 10.500 1.897 0.000 6.720 14.280
3 1 2 -16.184" 2.799 0.000 -21.760 —10.609
2 1 16.184 2.799 0.000 10.609 21.760
1 1 2 —39.289" 2.801 0.000 —44.870 —-33.709
2 1 39.289" 2.801 0.000 33.709 44.870
3 2 1 2 —46.987: 2.698 0.000 —52.361 —-41.613
2 1 46.987 2.698 0.000 41.613 52.361
3 1 2 16.263" 1.212 0.000 13.849 18.677
2 1 -16.263" 1.212 0.000 -18.677 -13.849
TE: 7 BRI MM B E KR 0.05; “b” R P H 2 EAY W& YKk 0.05.
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