S1 File. Algorithms

To extend the model from a Bayesian network to Multi Level Bayesian Network the following algorithms were used.
The number of patients are denoted by n. number of time slices by ¢, and number of demographics by D,,. The input
data has to be passed through the algorithm which possess the demographic conditions age, gender, marital status,
Education and race. And the chronic conditions containing the data for TBI, Substance Abuse, PTSD, Back Pain,
Depression. It is to be noted that while connecting the demographic nodes to the chronic conditions, the conditions
discussed in the methodology section has to be considered. The inter relation between the chronic condition nodes
has been calculated based on the K2 algorithm introduced by Cooper et al!. The relation between these intra and inter
level nodes can be calculated using Markov Chain Monte Carlo simulations.The overall algorithm-

Algorithm MTBN: Overall Algorithm

Input: The training dataset; (X = X1,X2,X3,.......... X))

1. Node Ordering: Attain the node ordering for the condition nodes.
Option 1: Algorithm 1 & 2: Unsupervised Method
Option 2: Node ordering from Expert or Literature

2. Algorithm 3: Learn the Network Structure (K2 Algorithm?)

3. Algorithm 4: Inclusion of Demographic Level

Output: MTBN

Maximum Weight Spanning Tree(MWST)

Algorithm 1:Maximum Weight Spanning Tree (MWST)

Input: The training dataset; (X = X1,X2,X3,..-...... Xp)
1. fori=1 to (n-1) do
2. for j=2 ton do
3. Calculate M.1.
(Equation: M.1(X;,X;) = Yi, Yi-. P(xi,x;,x) log ﬁ((;);('jfj; )
4. Pairwise Mutual Information for Weight
5. Er =MWST(I(X;,X;))
6. end j
7. endi

Output: Tree Structure




MWST in Temporal Direction

K2 Algorithm

Algorithm 2: MWST in Temporal Direction

Input: The training dataset; (X = X1,X2,X3,.........,Xp)
1. fork=1to T

2. Xy =(D+1) to (Dxk)

3. E;, = MWST (X;) (Algorithm 1)

4. Order= [P(Xk)i,j S Etk]

S.end k

6. Order Storing in one vector (Topological Sort)
Output: Node Ordering

Algorithm 3: K2 Algorithm (As Implemented in Cooper et all.)

Input: The training dataset; (X = X1,X2,X3,.........,Xp)
Node ordering: Order

1. fori=1tondo

2 [1; = Order(i)

3 [=9¢

4. P,ld = g(i,T1,)

S. OkToProceed=TRUE

6 while OkToProceed & |[];| < u do

7 let, z be node in Pred (Xi) - [Ti that maximizes g(i,][i U z )

8 Pnew=g(i,[TiUz)

9 This Function is computed using equation;

(P(By,D) = P(BS) T TTIL (v )

10. if P,ew > P,ld then

11. Pold=Pnew

12. [T =T11;u{z}

13. else OkToProceed=FALSE
14. end while

15. end i

Output: Node Ordering




Inclusion of Demographics Level

Algorithm 4: Inclusion of Demographic Level

Input: The training dataset and Graph; (X = X1,X2,X3,..........X;, & G)

1. fort=1to T

2. for i=1 to (n-1)

3. forj=2ton

4 DAG()C,',XJ') = [D(xhxj)] @] [TBNDAG(X,ij)]V,"j eV
(Based on conditions mentioned in the manuscript.)

S. end j

6. end i

7.endt

Output: Multilevel Temporal Bayesian Network (MTBN)
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