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Meta analysis is used to integrate summary re-
sults from multiple studies targeting the same
questions.

DEPARTMENT OF MATHEMATICS AND STATISTICS
OLD DOMINION UNIVERSITY

SIMULATION STUDY

e Considered 10 studies each with 3000 genes.

* 50 genes considered to be differentially expressed

(DE)in 1, 2, - -, 10 studies respectively.

e Generated hidden confounder as W;;, =

wiikl(Sij5 = 1), where s;,, ~ Bernoulli(0.4) and
u;;% s from Normal distribution such that effect of
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PROPOSED METHOD

CONCLUSIONS

e The proposed method has significantly better perfor-
mance than the original WOP method especially in
presence of hidden confounder.

DATA ANALYSIS

e Consider K independent studies where each e Identified DE genes between two lung cancer types.

study consisting of G genes.

e Step 4: Convert the empirically adjusted z-scores

into corresponding p-values as:
P 5P e Data includes 5 studies with 7200 genes each.

e Let 0;; denotes the underlying true effect size for / :

the " gene in the j th study, i = 1,2...,G:j = Pi; = P(zi;) o Tested the alternative hypothesis that genes are DE in

at least 3 experiments out of 5 experiments (H.S3). Type I errors are controlled at 5% for our methods

17 27 SRR K. @ Step 5: For a gene 1 Order the p_values over the K while they are extremely hlgh f.OI' the Original WOP
Hypothesis setting independent studies. Let p/- . denote the j*" or- methods. FDR values are also significantly lower for
®) Number of DE genes (Percentage) the proposed methods.
dered p-value for gene . Calculate the summary Method WOP EAWOP
For the i*" gene, statistic as in [3] : AR 5
' BF 4921 (68.3%) | 1406 (19.5%) Our methods have slightly lower sensitivity values
K K - B5 4672 (64.9%) | 1474 (20.4%) but much higher specificity values compared to the
HS,,: {Ho: Z I(Qm 75 O) = Qws H{ni Z I(Qm 75 O) > m} T _ 7 / 4286 (59.50/0) 1317 (18.30/0) Qriginal methods.
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j=1
where m = | K /2], i.e.,, m is the smallest integer that is not | REFERENCES
lower than KY2. — Fisher’s: H(pi(;)) = —2log(p:(;))
— Stouffer’s: H(pi(;)) = b1(1 — i) [1] Fisher R.A. .Statistical methods for research workers. Oliver
: & Boyd, Edinburgh, Scotland, 1925.
Algorithm ol b - . -
— Binomial: w; = f(j — I: K — 1,0.5),7 =

[2] Stouffer S.A., Suchman E.A., DeVinney L.C., Star S.A.,
and Williams Jr R.M. The american soldier: Adjustment

during army life.(studies in social psychology in world
war ii), vol. 1. 1949.

1,2,..., K, where f(xz:n,p) denotes the pmf of

e Step 1: For gene ¢ in study j, obtain the p-value
Bin(n,p) forx =0,1,...,n

p;; for testing the hypothesis of interest.

[

- Half-binomial: w?’* = w)form < j

o Step 2: Consider the inverse z-transformation to |
Kand 0 forj <m

get the corresponding z-scores as ~(p;;). | , ,
Li Y. and Ghosh D. Meta-analysis based on weighted

ordered p-values for genomic data with heterogeneity.
BMC bioinformatics, 15(1):1-12, 2014.

e Step 6: For gene i, obtain p-value p* by compar-
ing the statistic, defined in step 5, to the numer-
ical distribution by simulating U(0,1) random
variables,: = 1,2...,G.

o Step 3: Let 50 and o( be estimated mean and stan-
dard deviation of the null distribution using cen-
tral matching method [4]. Modity the z-scores,

obtained in step 2 as: Efron B. Large-scale simultaneous hypothesis testing:

the choice of a null hypothesis. Journal of the American
Statistical Association, 99(465):96—-104, 2004.

e Pathway analysis identified biologically relevant

pathways such as cell cycle, p53 signaling pathway,
] Zij = T method to account for multiple testing. etc.

S e Step 7: Finally, apply the Benjamini-Hochberg
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