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Introduction Results

Experimental Design/Methodology

Donor 1 Cell 1, Cell 2, Cellm

Donor 2 Cell 1, Cell 2, Cellm

Donor 3 Cell 1, Cell 2, Cellm

Each cell contributed by a 

single donor is isolated and 

processed individually, resulting 

in an EPG per single cell 

(scEPGs), such that ground 

truth is known.

Admixtures created by 

randomly selecting scEPGs 

336 admixtures, composed 

of 2 to 5 contributors, 17 to 

75 cells, and contributor 

ratios 3.5% to 50%, such 

that H1 is known.

# scEPGs: 17 to 75

336 Admixtures

TrueNOC: 2-5

3.5 to 50% minor

1232 

H1-true tests

336 

H2-true tests
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Not modeled 

for extreme 

events
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events

Of the 336 admixtures, 

56 contained 2 true contributors 

96 contained 3 true contributors

88 contained 4 true contributors

96 contained 5 true contributors

Each admixture contained 1 

false contributor, resulting in a 

total of 1232 H1-true tests and 

336 H2-true tests.

Salience, Legitimacy, Credibility

Salience

How many donated?

Who donated? 

Legitimacy

Is the evaluation 

trustworthy?

NoC Accuracy

Correct-pointing 

logLR

Credibility

How informative is 

the data

ROC

Regression

2

3

4

5

6
4 5

2 3 4 5 6

2

3

4

5

6

2 3 4 5 6

2 3

# of Clusters (EESCItTM-1)

#
 o

f 
C

lu
s
te

rs
 (

E
E

S
C

It
T

M
-2

)

2 3 4 5 6 2 3 4 5 6

Clustering Performance of EESCItTM
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Seen in the histogram, the logLRs for H1-true tests are concentrated at 25 to 30 while H2-true tests are concentrated at -35 to -40. 

The Tippet plot displays more than 95% of H1-true tests are strongly positive (logLR>6) and 100% of H2-true tests are negative (logLR<0).

The ROC curve shows EESCItTM-2 is a near-perfect classifier of TPs and TNs while EESCItTM-1 is a perfect classifier. 

In the linear regression, for each contributor, for every 2,900 RFU is a logLR increase of 1.

The scatterplots show 

EESCItTM-2 corrected

14 of 16 over-clusters 

observed in EESCItTM-

1 where an over-

cluster is defined as 

the scEPGS of one 

contributor are split 

into multiple clusters.

EESCItTM-1 H1-true test

EESCItTM-1 H2-true test

EESCItTM-2 H1-true test

EESCItTM-2 H2-true test
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8.4 + 0.00034*ΣPkHt per contributor 

Relationship between log avgLR and ΣPkHt
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P(logLRH2-true>t) and P(logLRH1-true<t) 
In single-cell pipelines, individual cells are isolated, amplified, and analyzed to generate single-cell 

electropherograms (scEPGs), which are then clustered into individual groups by EESCIt  based on 

profile similarity where, ideally, each cluster contains scEPGs of a single donor. Each cluster is then 

assigned a logLR (log likelihood ratio) which is then averaged to determine the WoE, an average logLR, 

for a given donor. Building on previous work, where rare, extreme events were not modeled (EESCIt -1), 

we fine-tuned a version of EESCIt  that factors extreme events (EESCIt -2) and evaluated its 

performance.

In conclusion, modeling for extreme events in EESCIt -2 improved clustering performance while 

maintaining a high discriminatory power for H1-true tests and H2-true tests, emphasizing the robustness of 

single cells in forensics.
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AUC: 1.0000
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Receiver Operating Characteristic (ROC)

EESCItTM-2 

AUC: 0.9996

H2-True H1-True

Sub-source = 
𝟏

𝒎
σ𝒊=𝟏
𝒎 𝒍𝒐𝒈𝑳𝑹(𝑪𝒊, 𝑫)

m defines the number of clusters
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Data Analytics

1. Create single-cell electropherograms (scEPGs) 2. Cluster scEPGs 3. Calculate 

logLR per cluster

4. Average logLR across clusters
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