
Xuzhe Qian  i s  a  PhD cand idate a t  the School  o f  Mathemat ica l
Sc iences,  Fudan Un ivers i ty ,  mentored by Professor  Wei  L in .  He i s
cur rent ly  broaden ing h i s  academic exper ience as  a  v i s i t i ng scholar
a t  LAMPS,  York  Un ivers i ty ,  under  the gu idance of  Professor
Hua ip ing Zhu.  Xuzhe ’s  research in teres ts  span a  w ide range of
in terd i sc ip l inary  a reas ,  i nc lud ing complex networks ,
b iomathemat ics ,  soc ia l  comput ing,  and the cont ro l  theory  o f
complex sys tems.  Cur rent ly ,  he i s  focused on soc ia l  op in ion
dynamics ,  w i th  par t icu la r  a t tent ion  to  how micro- level  ind iv idual
character i s t ics - such as  personal  response pat terns ,  soc ia l  network
s t ructures ,  and d iverse  soc iopsycholog ica l  factors - shape emergent
macroscopic  phenomena,  inc lud ing consensus  format ion,
d i sagreement ,  and polar izat ion.  H i s  work  seeks  to  uncover  the
complex under ly ing mechan i sms that  connect  ind iv idual  t ra i t s  to
la rge-scale  col lect ive  op in ion  behav iors .  Xuzhe i s  a l so  dedicated
to in tegrat ing data -dr iven and model -dr iven methodolog ies  w i th in
the One Heal th  f ramework,  invest igat ing the in terplay  between
opin ion  dynamics  and behav iora l  responses.  Par t icu la r ly ,  he
focuses  on how publ ic  percept ions  o f  d i seases  and the adopt ion  o f
non-pharmaceut ica l  personal  in tervent ions  in f luence the spread and
cont rol  o f  ep idemics.  He a ims  to  develop a  mul t id i sc ip l inary
f ramework  that  both  deepens  our  theoret ica l  unders tand ing of
complex soc ia l  sys tems and prov ides  pract ica l  i ns ights  for  publ ic
pol icy  and dec is ion-mak ing in  publ ic  heal th  and soc ia l  governance.
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ABSTRACT:  D ivergent  op in ions  resu l t ing f rom polar izat ion  are  widespread
across  var ious  f ie lds ,  i nc lud ing economics ,  technology,  and pol i t ics ,  and are
of ten  cons idered as  soc ia l  th reats .  Numerous  s tud ies  were there fore devoted
to ach iev ing consensus.  However ,  we wi l l  show that ,  polar izat ion  i s
inev i table  when ind iv iduals  exh ib i t  b lack-and-wh i te  th ink ing (BWT),  a
prev ious ly  underapprec ia ted mechan i sm that  dr ives  adapt ive consol idat ion  o f
op in ions.  We a lso show that  the pr imary  soc ia l  th reats  do not  a r i se  d i rect ly
f rom polar izat ion  i t se l f  but  ra ther  f rom conf l ic t s  between connected
ind iv iduals  hold ing d ivergent  op in ions.  By develop ing a  networked dynamical
model  incorporat ing BWT and analyz ing the pat tern  boundar ies ,  we f ind that
polar izat ion  does  not  necessar i ly  imply  conf l ic t .  Ins tead,  the conf l ic t
in tens i f ies  th rough accumulat ing uns table  e igenmodes,  a  process  that  i s
great ly  in f luenced by network  topology.  Th i s  f i nd ing helps  us  e luc idate how
conf l ic t s  evolve across  d i f fe rent  soc ia l  networks ,  and,  more important ly ,
prov ides  ins ights  in to  develop ing e f fect ive  modulat ion  s t ra teg ies  to  mi t igate
conf l ic t s ,  even when polar izat ion  pers i s t s .
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