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Algorithm: Pseudo code for new approach
Input: SNP fragments Output: two haplotypes
Stepl: Initialize weights (w;;=0).

Set topological neighborhood parameters (R = 0).

Set learning rate parameters (a =1/ ).
Step2: While stopping condition is false do, step 3-7.

Step3: For each input vector X, do step 4-6.

Step4: For each 1 = {1, 2}, compute: D(1) = X" (w;.x,)
Step5: Find index L such that D(L) is minimlllm.
Step6: For unit L, and for all i: Wi (new) = w (old) + .

Step7 Test stopping condition.
Post-Processing.

1 &, 80

B (wy >0)
semi — haploype , =4 A (W, <0)

Random  otherwise A
k ={1,2} v, =B

Random otherwise
C,={f,:HD(h,,m;) <HD(h, ,m;)} k=112
C,={f,:HD(h,,m;)<HD(h,,m;)}
i=1,2,3,.,m
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A NIA(C)/N's(C)>NIa(C,)/NTs(C)
V;=1B  NJA(C)/N's(C) < N’a(C,)/N’s(C,)
K;  otherwise

NIa(C)=NIa(C,) > Nig(C)-NTs(C,)

A
KI] = .

B otherwise
i,i'e{l,2},i=i
0<j=<n
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Abstract
Most positions of the human genome are typically invariant (99%) and only some positions (1%) are commonly

invariant which are associated with complex genetic diseases. Haplotype reconstruction is to divide aligned SNP
fragments, which is the most frequent form of difference to address genetic diseases, into two classes, and thus inferring
a pair of haplotypes from them. Minimum error correction (MEC) is an important model for this problem but only
effective when the error rate of the fragments is low. MEC/GI as an extension to MEC employs the related genotype
information besides the SNP fragments and so results in a more accurate inference. The haplotyping problem, due to its
NP-hardness, may have no efficient algorithm for exact solution. In this paper, we design an unsupervised neural
network based on MEC and MEC/GI model. As numerical results on real biological data, this neural network approach
works well and an increase in the rate of similarity between the real haplotypes and the reconstructed ones is gained.
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