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Let’s see what Google says

Search in Google as ‘Inlier Analysis
using Mahalanobis Distance in
Central Monitoring’

As one can see most of the results
are mostly on the outlier approach
to identify the fraud!!
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An Initial example of Data

Site Subject Visit SBP DBP PR
ID

114 022 Visit2 120 74 70
120 043 Visit3 120 78 32
174 028 Visit4 105 86 31
174 025 Visit4 100 85 64
174 031 Visit4 105 86 30
174 036 Visit4 100 86 64
120 021 Visit3 120 78 32
104 052 Visit2 124 76 78
114 023 Visit2 120 74 70
104 052 Visit3 124 76 78
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A little bit of Sorting and a clearer picture emerges
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Site|Subject| Visit | SBP | DBP | PR | RR |TEMP
ID

104|052 Visit2 | 124 76 /78| 16 97
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The Approaches

Instead of the outlier approach, we concentrated on the Inlier approach in the following 4 ways:
1. Same Site , Same Visit, Different Subjects
|dentifying the pairs of subjects in the same visit, belonging to same site having same/almost same values for a set

of parameters
2. Same Site , Same date, Different Subjects
|dentifying the pairs of subjects in the same date, belonging to same site having same/almost same values for a set

of parameters
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3. Same Subject, Different Visits
|dentifying subjects having same/ almost same results at different visits
4, Site specific central tendency of parameters

The distribution of parameter values for too many subjects hovering around the central( mean ) value of it

The formula of Mahalanobis Distance is given below:

Tahalanmnobis distance
“VWector of dats
ecltor of Mmean values of ndependent vanable s

erse Covariance matrix of independent variables

ndicates vector should be transposed
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Same Site |
Same Date, |

Different
Subjects
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Same
Subject,

Different
Visit

site

100
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subjectid visit
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Date/Time md
11/1/2019 9:41 0
11/1/2019 9:39 0

4/1/2019 13:12 0.004814

8/1/2019 12:11 0.004814

2/1/2020 12:39 0.023308

5/1/2020 13:35 0.023308

SBP DBP HR
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Site Specific Central Tendency of Parameters QUARTESTAN

site subjectid visit Date/Time sbp dbp hr md_mean m_sbp m_dbp m_hr
11/1/2019

103 008 321 11:50 128 78 74 0.209219 131.37 78.18 72.88
2/1/2020

111 004 821 10:27 124 74 /8 0.136778 124.33 73.58 76.88
10/1/2019

121 009 121 10:35 124 76 /76  0.158155 125.62 77.80 76.23
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An example of the “Site
Specific Central Tendency of
Parameters”
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Results
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Using the formula Risk score= (Zero*w1+ Low*w2+ Medium*w3+ High*w4)/((Zero+ Low+ Medium+
High)*w1) with different weight(3,4,5) in the formula we get the result as follows:
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zper rbm3

1RED
ORED
ORED

0.2AMBER
OAMBER
OAMBER
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OAMBER
OAMBER
OAMBER
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score3 rbm4
0.054071RED
0.049479RED
0.047309RED
0.022012RED
0.021875RED
0.015625GREEN
0.015625GREEN
0.01875AMBER
0.01875AMBER
0.018657 AMBER
0.017448 AMBER

scored rbm5
0.035837RED
0.029948 RED
0.02615RED
0.008921RED
0.008415RED
0.003906 GREEN
0.003906 GREEN
0.005932 AMBER
0.006055AMBER
0.006238 AMBER
0.004883 AMBER

finscore5
0.027549
0.020671
0.016629
0.005018
0.004222
0.000977
0.000977
0.0023
0.002461
0.00274
0.001481
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Although there are many others way, but the inliers approach, discussed in
this presentation will be helpful to the below points:

* It could help one understand that how sites could be identified &
distinguished with probable fraudulent activities, with possible false data,
hiding & wearing the mask of general values within the data itself.

* This could help the central monitors to flag and create action items to
improve the data quality in the site and helps to get more of true data for

the analysis purpose.
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Thank you for your patience




