
Contracts Data Mining (CDM)

Reduce your revenue leakage using Data Mining of Contract 
Documents with Invoices
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“Audits of the Future”

Applied Analytics for Digital Enterprises



Need for data mining of Contract Documents

 Contract documents  are 

typically in form of 

PDF/word templates and 

stored either in a contract 

management system 

(CMS) /a document 

management system 

(DMS)

 Inconsistent terms and 

conditions of contracts

 Lack of standardized 

contract templates

 Possibility of booking error 

rate (15% – 25%)

Reconciliation

Contracts

Enforcement 
period

Item List

Price List

Invoices

Validity

Item List

Price List

PDFs/Documents/Images

PDFs/Excel dumps from 
ERP
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Moving towards a 4-way matching

SUPPLIER 
PERFORMANCE

•PO to Purchase Receipt Variance

•Top 10 or 20 Performing Supplier

•Top 5 or 10 Off-Contract Spend by Supplier

•PO and Receipt Amount Comparison by Top 10 or 20 Suppliers

• AP Aging Analysis

•Bottom 10 Received On Time Rates By Supplier

PROCUREMENT 
PERFORMANCE

•PO Amount Trend

•PO Amount, Non-Agreement Amount and Leakage Amount Trend

•Supplier Payment Trend

•AP Aging Analysis

•Bottom 10 Received On-Time Rates by Supplier

SPEND 
ANALYSIS

•Spend Details by Supplier, Item, Category

•Off-Contract Spend by Top Business Units,Top Categories

•Spend by Top Categories, Top Supplier

•Off-Contract Spend by Top Business Units 

•Total Contract Leakage Trend

•Top 10 Saving Potential by Supplier by Item

• ,Contract-to-Invoice compliance for Revenue Leakage

Reconciliation

Contracts

Enforcement 
period

Item List and 
PriceList

POs

Validity

Item List, Qty 
and PriceList

Invoices

Validity

Item List, Qty, 
and PriceList

Material 
Receipts

Item List, Qty 
of Received

Item List, Qty 
Accept/ Return

PDFs/Documents from 
Contract System

Invoice Lines from ERP

MR updates from ERP

PO Lines from ERP

Scope of the case study

Performance Data Discovery



Report Out/Visualization

Analysis
Extracted Insights, Exceptions, 

Outliers

Contract 
Documents

CMS/DMS/ 
LMS

Invoices, POs, 
Material 

Receipts, 
Vendors

ERP
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APA - Functional Architecture

1) ERP – SAP/Oracle/MS 

Dynamics

2) CMS/DMS/LMS – 3rd party or 

part of ERP system

3) Contact Documents –

Images/PDFs/Word Docs

4) OCR – Open Source (Google), 

Commercial (Customer 

Preference/Canon)

5) Invoices/POs/MRs – ERP 

dumps in xls/csv formats

6) Data Mining on Extracted 

Insights – R/Python

7) Report out/Visualization –

Oracle BICS/SAP Lumira/R 

Shiny
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APA - Technical Architecture

CMS/DMS/ 

LMS

ERP
(SAP/Oracle/ MS 

Dynamics)

Contracts
Invoices/ 

POs/MRs

Extracts -

Text

Extracts –

XLS/CSV 

R/Python+OCR+ 

PDF/Image Writer 
Export from ERP

Data Mining 

on Text
R/Python using 

DM packages 

MySQL/ 

MongoDB

Data Matching 

and Analysis

R/Python using 

packages 

Report Out with 

Visualization/ 

Charts

Oracle BICS/SAP 

Lumira/R Studio Shiny



Data Extraction and Matching from 
Contracts and Invoices

 Automate your audit 

process by reconciling 

the contracts and 

invoices 

 Data Quality 

Management using 

open source 

(Google)/commercial 

OCR

 Interactive 

visualizations from your 

loaded unstructured 

forms of contracts and 

invoices 

Visualization
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Workout Sample
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Understand your outliers = potential NC items VendorName = ST JUDE MEDICAL SC INC
Contract effective from (2015-03-01)  - (2017-01-31)
VendorItemID = PM 2240

4 items are clearly visible to be away from the target # as highlighted RESULT =  PASS (15/19) FAIL (4/19)
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Understand your outliers = potential NC items 

VendorName = ST JUDE MEDICAL SC INC
Contract effective from (2015-03-01)  - (2017-01-31)
VendorItemID = PM 2160

RESULT =  PASS (3/3)

Workout Sample



Visualization of Contract/Invoice Matching
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Matching of Contract # from Contract Doc as well 

from Invoice DocRESULT =  4 outlier observations



Data Mining from Contracts and Invoices
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Corresponding items not yet acknowledged by the 
material receipts manager

Items highlighted in red – there is a mismatch of QtyReceived vs Invoiced or Requested/PO

Derive Combined Insights from your enterprise documents 



Sample Workout
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Functional Flow

Start

User supplies 

VendorName, date 

range and VendorItemID

End

Clicks to run an 

audit report 

against a 

VendorItemID 

Clicks to run a 

Control Chart 

against the Audit 

Report

Do manual re-

checks for outliers 

in the control chart

Front End/UI

Back End Processing

Specific  eligible contracts  are picked 

up against the VendorName as the 

Supplier, date range which falls 

between Effective & Expiration date, 

and VendorItemID as the Model

Against the eligible contracts of the 

VendorName, specific invoice lines items 

are extracted where the InvoiceDate falls 

between Effective & Expiration date, 

Contract.Model == 

Invoice.VendorItemID

Pricelist of Models from the 

referenced contract is used as 

Upper/Lower Control limits 

(UCL/LCL) and the UnitPricePO

is then plotted as the sample size 

(n)
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Extract the headers of a 
contract to a data frame

Extract the Model and Price 
List from the contract body

Extract the VendorItemID, 
UnitPricePO and others from 
the invoice line items within 
the contract effective and 

expiration date(EXTRACTED 
IN STEP1)

Extract the PriceList from df2 
where ItemDescr == Model 
(EXTRACTED IN STEP 1 + 

STEP3)

Plot the control chart taking 
the pricelist from STEP 3 and 

UCL/LCL from STEP 4

df1

df2

Contract Invoice

df3

Step 1 Step 2 Step 3 Step 4 Step 5

To act as UCL and LCL for our control chart

1

1

2

2

3

3

4

4

5

Derived

5

Sample Workout Technical Flow



Sample Workout
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Contract Header

Contract Body

Invoice Lines

Snapshots from Contracts and Invoice lines

Dates from contract header and Invoice lines are matched, 

then itemlist and pricelist are matched. 



Sample Workout
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Typical Wireframe (1/2)
Step 1

Step 2

Step 3

Step 4



Sample Workout
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Typical Wireframe (2/2)

Step 5

Step 6

RESULT =  PASS (15/19) FAIL (4/19)



Greenojo provides Automation, Analytics and AI solutions to 
enterprise customers

Thank You

Applied Analytics for Digital Enterprises

Sales Offices

Houston, TX, USA |Burlington, ON, Canada |Dubai, UAE | Lagos, Nigeria

Delivery Offices - India

Bhubaneswar, Odisha |Hyderabad, Telangana | Trivandrum, Kerala

For RFPs, Solutions and Sales/Partner 

enquiries, connect us at - sales@greenojo.com
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