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ABSTRACT: The work aims to introduce Bayesian Network as an analysis tool in the design research and analyze the
mapping relationship between user requirement and behavior combined with the statistical data and calculation results of
cases, so as to systematically design the solution for express packaging recycling. By means of questionnaire, observation
and interview, data of user behavior were collected. Combined with the mechanism model of lifestyle change, user re-
search was carried out by Bayesian Network to produce requirement understanding and guide the design of product ser-
vice system. The basic product attributes, ease of use and system integrity of express packaging redesign greatly affected
the sustainability of user behavior and design recognition. A sustainable express packaging use system is constructed
which is conductive to guiding the sustainable behavior of users and provides a new design thinking method for
user-oriented research in the design of product service system for express packaging recycling from the theoretical per-
spective of the whole life cycle of products, thus proving the positive significance of Bayesian Network in solving the
uncertainty problem in user research.
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Fig.1 Application form and method flow of Bayesian Network guiding design
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Tab.1 Basic attributes of user
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Tab.2 User behavior attribute
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Tab.3 Specific sample value of survey questionnaire
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Tab.4 Cronbach reliability analysis of observed variables
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Tab.5 Basic data for conditional probabilistic variance analysis of network node
REp AT N2 P(n|A) P(n|B) P(n|C) P(n|D) P(n|E)
C PriEZE o 0.050 8 0.036 9 - - -
A % AR 0.081 8 0.083 2 - - -
D b2 o - - 0.0412 - -
Al B - - 0.066 8 - -
E bR o 0.0108 0.0347 0.059 1 0.0136 -
mhe BT 0.021 8 0.076 2 0.084 2 0.0226 -
F bR o - - 0.0330 0.0101 0.087 0
NG AR - - 0.0718 0.0218 0.128 2
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Tab.6 Hypothesis testing based on conditional probability of network node
hEp= s A o P(n}4) P(n|B) P(n|C) P(n|D) P(n|E)
C test statistic 8.50 10.76 - - -
kS P-value 0.07 0.00* - - -
D test statistic - - 5.02 - -
KA P-value - - 0.08 - -
E test statistic 1.32 10.40 16.89 1.50 -
mhe P-value 0.86 0.01 0.00* 0.47 -
F test statistic - - 19.06 2.29 57.99
NG P-value - - 0.00** 0.32 0.00***
H: *3FR p<0.01; **3FEIR p<0.001; ***F/R p<0.000 1
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Fig.2 Posterior Bayesian Network
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Fig.3 User recognition analysis based on Netica
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Tab.7 Influence analysis of user recognition based on control variables

Y AR E 41 42 43 Bl B2 c1 2 C3 E1 E2 E3 F1 F2 F3
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E3 262 315 423 743 257 581 800 1419 - - 100 523 272 205
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