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Abstract Dynamical System Network Construction
T .y ; : Note: a here is equivalent to ¢ in the system of differential equations
Although infant mortality rates are falling in the United States, the U.S. We utilized the Holme an.d Newman model fF)r opln!on formgtlon n Hol 4N Voter Model
This study examined opinion formation regarding reproductive care for this system [AA] = number of connections in the system between two @)q ) 4 discordant edge to a new node with the
women to understand its effect on vulnerability to infant mortality. Using| | nodes with opinion A, [BB] = number of connections in the system T T same value
rece_nt puplic opinion and -healt.h _data, we found a compelling | between two nodes with opinion B, and [AB] = number of connections in b / 1-p = probability of changing values of a
relatloll_nshlp t?l_etyveen Hpulbllc opmloli] of reprOductlvi healthl and infant the system between a node with opinion A and a node with opinion B. N ] Z /‘ node to match node connected with a
mortality. Utilizing a Holmes and Newman network model, we used Substituting u = ([AA] + [BB])/K, v = ([AA] - [BB])/K, and w = ([A] - [B])/N, M discordant edge
differential and bifurcation analysis to analyze changes in opinion and th N . f nod K . ” " q q e || t. 1—p
the rate at which opinion formation occurs in a social network. We Wi number or nodes, A number of connections (e ges), an (l) as the I wopyng Active edge = edge between two unlike
]fO”C":,ded tﬂﬁ-t the ratte atkWhigﬁhopiqf”S ﬁhang&?:n?aqtsf Oqinioct ) probability of changing opinion, we simplified the equations to be: opinions (discordant edge)
ormation n a network an s the vulnera o infant mortality. : .
On Wi W . VU YO + du N1-u Parameters: Voter Model Function
dt K1- [ —ow+ Al -2u+v7)), _ [A] = # nodes with opinion A e e, o o GO0 = random network generated from
Bounds: [B] = # nodes with opinion B RS ST networkx python package with 500 nodes
Motivation L _( 1-2¢)— Sl Y O=sus<"1 N = [A] + [B] B and 1200 edges on average (initially 600
dt 02 1<v<sT — + + Fif over th aipha vatue odes chage vae discordant edges)
P K= [AA] + [AB] + [BB] AT, - .
Relationship between Public Opinion and Infant Mortality d =wst q) = constant manipulated for ()[][] e 7 prObabI“ty of Changmg \./alues.of a node
3 - = (-~ d)) 2(,, W), different network constructions g to match node connected with a discordant
. . ; » = [2K(1-)]/N o edge (parameter)
) We were able to find our set of critical : '
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probabilities of a node with opinion A 1( 1) 1( 1) - edges number = 1227, and ‘- 3.0. ) .
: : . 2 u=—-1==1v?+ +— |, v=w, olors correspond to the two opinions (red = pro-choice). .
: s B T becoming a node with opinion B, and @ #=5{1~7 » o | :
15 vice versa, are equ|va|ent_ The final Percent anti-choice: 0.352, percent pro-choice: 0.648
. : Predicted infant mortality rate: 2.092846144 o .
point occurs when there are no [AB] (D) u=1, . g
o connections in the system, and [AB] = 0. Network behavior is highly dependent « s s:
0 10 20 30 40 50 60 70 . .. . . . " "Lt " x = state[0Q]
public Opinion This system and critical points can be represented three dimensionally. on the initial percentages of public ;- zueps
The red |ine isa dimensiona| OplnlOn and (l. ThIS dependence Can #dcgmgufﬁ/;‘)ca%((eldgzi\)/j‘(civ;i( s 3575
I\-;iglure 11; _Zubéic o;;/:nio.n V(xl-axis)b \I/:? IivfaOn; 2/11o1rtality Rattest_(y-lfx{s) 1044815 “ttractor and a set of critical | Iy be better understood using the :d:i =d1;0—; ()2/)*22))+((1:0—2.0*x;(y**2.@))*gamma)
ulnerability Equation: Vulnerability = (0. (percent anti-choice) : ) - points where: Holmes and Newman mathematical dy = é'_“gm‘fglgiﬁag?i}?mfi§}zﬁféfféiﬁé‘)’??izgll3*(”)
. l —l vz+l +l , U=w, :;SW . —_ # return the state derivatives in a derivaiive vector
Utilizing data obtained from a CDC study that spanned from . il el - model (which uses ¢ = «). S
2005 to 2016, we noticed that the rates of infant mortality The black dotted lines are
_ _ _ the trajectories from various
varied greatly depending on the state and were higher than —_— random initial states T T——
rates in peer countries [2]. We suspected that this may have T\ Mebetinerste oL Conclusions/Limitations
been a result of the access to health care within communities Figure 2: visualization of differential equation (S EEITR BT Figure 3:visualization of differential equatior

system du, dv, dw with ¢ = 0.5 (»>1) system du, dv, dw with ¢ = 0.8 (< 1) After performing a bifurcation on our differential model, we saw the

across each state. To analyze this trend, we decided to look e ks & stability for our critical points was replicated in the stability of our
at the perCentageS Of d|fferent OplﬂlOﬂS regardlng the Iega“ty e(I}Taetri]er?;?otiin;az:rg; ;;:)1(%0/2-@*(1-0-1-@/gamma)*yf**2+1.@/2.0*(1.0+1.0/gamma) network model. From thiS, we could conclude that our results are
of abortion in each state because of the relationship between Bif ti line): consistent with.our deeI. Thig seems tq ipdicate thgt the rate of
abortions, health care, and infant mortality found in a iiurcation 'o , ;:hhangte Offpup“? vl does Im dp.aCt lon) f;.) rmf}t'o?t’hand thus
Religious Landscape study [3]. Plotting public opinion against Eigenvalues . (a) ’ (b) IS fate oT . opinion thange regarding reproduciive health care 15
nfant mortality in the last two vears. we saw there was a | N |- -Dso, {0 one contributor to the vulnerability to infant mortality. However, our
. . y . y ! . . . corresponding to critical (1 1)(N1 e )<0 " _gll {1-vw+9(v?-1)]20 (y21). model was limited in its small size (500 nodes), and used a limited
linear relatlonslhlp between the tV\{(_) and used this relationship points (a) and (b): -l -20-0-9)s0 ). L K10 data set that was not broken down by racial demographics,
as the foundation of our vulnerability model. something known to also impact vulnerability. For future studies,
The curve is bounded by +1 along the v = w axis. As shown by Figure 2, increasing population size and utilizing more detailed data to build
as u—1, fixed point (a) becomes a stable attractor. This indicates that all our model may better represent the population on a national level.
. nodes converge to have the same opinion at this fixed point when » > 1.
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