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Problem Statement 

• OAKS FIN procure-to-pay data contains defects 

• Defective data impacts validity of the data sets 

• Data sets are not reliable for spend analyses 

• Defective data cannot be omitted from the data 
sets 

• Incomplete data sets result in adverse and 
unreliable spend analysis findings 

• Inaccurate data sets may result in costly strategic 
sourcing decisions.  

 

 

 



Goal 

• Increase the accuracy of the OAKS 
procure-to-pay data by reducing the 
number of errors introduced into the 
spend category data sets. 



Design Phase - Tools 

• SIPOC 
– Exposure of the main process steps and factors 

• Team charter (i.e., Project Approval Form) 
– Description of problem, scope and goals 

• TRAIL chart 
– Identification of team resources 

• Critical-to-Quality flowdown 
– Confirmation of mission-critical process elements 

• Voices 
– Perspectives of Customer, Business, Employee, Process 

• Project plan 
– Management of tasks, time, resources, quality 



SIPOC 



TRAIL Chart 



Survey of P2P users – 628 responses 



Workflows – points of entry of UNSPSC code 





Project Plan 



Measure/Analysis Phases - Tools 

• Data Collection Plan 
– Describes data to be gathered and used on the project 

• Data Integrity Audit 
– Ensures data and data source was suitable for use, valid 

and reliable (for both project analysis and future quarterly 
evaluation  

• MSA Attribute study 
– Study user performance to prove hypothesis 

• Cause and Effect (Ishikawa diagram) 
– Confirm the critical Xs (variables) 

• Project plan 
– Management of tasks, time, resources, quality 



Data Collection Plan 



Data Integrity Audit “Light” 

• Is the data “Suitable for Use?” 
 

– Is the data “Valid?” 
Standards: Operational definitions are standardized 
Alignment: Operational definitions of data and project are 

aligned 
Repeatable: Data field management supports a repeatable 

analysis 
 

– Is the data “Reliable?” 
Accurate: Operational definitions exist for each data field 
Consistent: An OAKS BI Report can be auto-generated each 

fiscal quarter 
Nightly update: Each day’s P2P transactions are auto-loaded 

and auto-updated nightly into OAKS BI 
Stability:  OAKS BI control measures affirm stability of the 

data warehousing processes 
 
 

 
 



Is the data “Normal?” 

• Shape (histogram) 

• Spread (range, sigma) 

• Central Tendency (1 sample t) 

• Stability (control chart) 



Percent of UNSPSC errors across FY10, FY11, FY12 
when purchases were made using a state contract 

Histogram:  Does the data have a normal “shape?” 



Percent of UNSPSC errors across FY10, FY11, FY12 
when purchases were made using a state contract 

Control Chart:  Does the data have “stability?” 



Percent of UNSPSC errors across FY10, FY11, FY12 
when purchases were made using a state contract 

1 sample t test: Does the data have a “central tendency?” 



Quarterly performance metric: 
Sigma level: On Contract Purchases  

Purchases made on contract: 

• Correct Yield  84.77% 

• Defects   15.23% 

• DPMO   152,252/1,000,000 

• Process Sigma  2.53 



Quarterly performance metric: 
Sigma level: Direct Spend Purchases  

Purchases made on contract: 

• Correct Yield  56.25% 

• Defects   43.85% 

• DPMO   438,542/1,000,000 

• Process Sigma  1.65 



Comparison of Procurement types:  On Contract versus Direct Spend 

Percent of UNSPSC errors across FY2010, FY2011, FY2012 
Control Chart - Time Series Plot 



Analysis plan 

Survey to gain users’ perspectives 

UNSPSC Codes Account Codes Resources Training 

Account Codes 

PO Vouchers Debit Vouchers P-card Vouchers Contract usage 

Category (UNSPSC) Codes 

Requisitions Purchase Orders Vouchers Contract usage 

Studied a year’s worth of data across a spend category 



OAKS Procure-to-Pay 
OAKS data fields used for spend analyses 

UNSPSC: 
• More than 49,000 code choices 
• United Nations Standard Products and Services Code 
• Used to describe a purchased item or service 
• Code updates maintained in OAKS by Ohio DAS 
• OAKS is configured to validate that the code exists – but does not validate 

that the code is correctly used 

 
Account Code: 
• More than 700 code choices 
• One of five required OAKS accounting fields (Dept, Program, ALI, Fund, Account) 

• Used in budgeting to assign funds to be used for “types” of purchases 
• Code updates maintained in OAKS by Ohio DAS 
• OAKS is configured to validate that the code exists – but does not validate 

that the code is correctly used 



 
PURCHASE Method 

UNSPSC 
Field? 

Account Code 
Field? 

Purchase Orders/Contract-based  Required Required 

Purchase Orders/Non-contracts Optional Required 

Direct Spend Optional Required 

P-card (credit card) No Required 

 
PAYMENT Method 

UNSPSC 
Field? 

Account Code 
Field? 

PO Vouchers/Contract-based Auto-populates Required 

PO Vouchers/Non-contracts Optional Required 

Non-PO Vouchers Optional Required 

P-card (credit card) No Required 

OAKS Procure-to-Pay 
OAKS data fields used for spend analyses 



Candidates for strategic sourcing 

Prior studies have determined that there are many categories 
that are candidates for strategic sourcing.  They are: 
 

 Pharmaceuticals 
Fleet 
Utilities/Natural Gas 
Food 
Small Parcels 
Clothing 
Facilities – Security Services 
Facilities – Waste Removal 
Cafeteria Services/Supplies 

IT Software 
IT Hardware 
IT Services 
Telecom Services 
Temporary Labor 
Office Equipment 
Office Supplies 
Furniture 
Cleaning Supplies 
 

$81.5 million saved, to date 



 
2012 Annual Clothing Spend 

• State government spend:           $7,802,541.36 

 

• Purchases that: 

– Reference a DAS contract                $4,662,241.00 

– Do not reference a DAS contract     $3,140,300.36 

 

• # of vouchers:                                  11,933 

 

 

 



Contract Pcard
Contract

Direct Pcard Direct Non PO Debit
Vouchers

2798 

711 

1920 

4557 

1947 

Clothing Transactions 
by Procurement Method 



What is a defect (error)?  

• Our project definition: 

– For purposes of strategic sourcing, a “defect” is a 
data entry that weakens the accuracy of our 
statewide data 

• Specifically, a data defect is… 

– Incorrect code 

– Omitted code 

 

 

 

 



Type of Data Error Correct Data Incorrect Data 

Transposition of number 25103012 25013012 

Wrong number 25103012 26103012 

Too few numbers 25103012 251030_ 

Code omissions 25103012 

Incorrect  code 25103012 16507000 

Incorrect vendor name The Acme Co. Acme Inc. 

Incorrect vendor address 
4500 Pointer Road 

Tallassee AL 
4500 Pointe Road 

Tallahassee AL 

Patterns of Data Errors 



Account Codes - Clothing 

OAKS DESCRIPTION  

  CATEGORY 520 SUPPLIES AND MAINTENANCE 

        CLASS 5210 SUPPLIES, MATERIALS & MINOR EXPENDITURES 

1. 521701      WEARING APPAREL EMPLOYEES 

2. 521702      WEARING APPAREL-PATIENT&INMATE 

3. 521703      WEARING APPAREL/VOLUNTEERS 

4. 521704      WEARING APPAREL/EMPL ID-DNR&DHS 

  CATEGORY 520 SUPPLIES AND MAINTENANCE 

        CLASS 5260 MAINTENANCE & REPAIRS 

5. 526115      CLOTHING MAINTENANCE-ST EMPLOY 

6. 526117      CLOTHING MAINTENANCE PINW 

  CATEGORY 520 SUPPLIES AND MAINTENANCE 

        CLASS 5270 RENTALS 

7. 527600      WEARING APPAREL-RENTAL 

  CATEGORY 550 SUBSIDIES & SHARED REVENUE 

        CLASS 5500 SUBSIDIES & SHARED REVENUE 

8. 550101      ST ASSIST-NON-TAX-CLOTHING-JFS 

  CATEGORY 560 GOODS & SERVICES FOR RESALE 

        CLASS 5600 GOODS FOR RESALE (PASS-THROUGH CHARGES) 

9. 560505      WEARING APPAREL(RPTC) 



Incorrect Account Code Correct Account Code Incorrect Account Code Correct Account Code

On Contract On Contracts Direct Spend Direct Spend

$382,341.16  

$3,816,387.82  

$185,897.74  

$1,703,481.40  9% 

91% 

90% 

10% 

Account Code Defects for Clothing 
By Procurement Method 



UNSPSC Codes - Clothing 

42131600 Medical staff clothing, relate 

53102100 Overalls and coveralls 

53102100 Overalls and coveralls 

42131500 Patient clothing 

46181500 Safety apparel 

46181600 Safety footwear 

53111800 Sandals 

53101600 Shirts and blouses 

53111600 Shoes 

53101500 Slacks and trousers and shorts 

53111700 Slippers 

53101700 Sweaters 

53103000 Tshirts 

53102300 Undergarments 

53102700 Uniforms 

53103100 Waistcoats 

UNSPSC 
Code 

UNSPSC Code Description Name 
(used by State of Ohio) 

53000000 Apparel, Luggage Personal Care 

53102900 Athletic wear 

53102900 Athletic wear 

53111500 Boots 

53100000 Clothing 

53102500 Clothing accessories 

91101800 Clothing rental 

60105800 Clothing, textile design instr 

53101800 Coats and jackets 

53103200 Disposable Clothes 

53102000 Dresses, skirts, saris, kimono 

53110000 Footwear 

53102400 Hosiery 

42130000 Medical apparel, textiles 

42132200 Medical gloves, accessories 

168 available 
UNSPSC Codes for 

Clothing 



UNSPSC Defects for Clothing 
by Procurement Method 

On Contract Direct Spend

2372 = 85% 

1078 = 56% 

426 = 15% 

842 = 44% 

Correct UNSPSC Code Incorrect UNSPSC Code



What is “clothing?” 



Top UNSPSC Codes found in clothing data 
Category Code Category Descr # of 

transactions 
91101800 Clothing rental 873 
53102700 Uniforms 683 
53100000 Clothing 562 
47111700 Dry cleaning equipment 455 
53101500 Slacks and trousers and shorts 407 
91100000 Personal appearance 211 
53101600 Shirts and blouses 187 
53111600 Shoes 135 
53102300 Undergarments 135 
91111500 Laundering services 124 
53103000 T shirts 111 
10000000 Live Plant and Animal Material 94 
76000000 Industrial Cleaning Services 89 
53102500 Clothing accessories 74 
53101800 Coats and jackets 66 
53102400 Hosiery 61 
53111500 Boots 45 
53102900 Athletic wear 31 
81141800 Facilities management 26 

Category Code Category Descr # of 

transactions 
91101800 Clothing rental 873 
53102700 Uniforms 683 
53100000 Clothing 562 
47111700 Dry cleaning equipment 455 
53101500 Slacks and trousers and shorts 407 
91100000 Personal appearance 211 
53101600 Shirts and blouses 187 
53111600 Shoes 135 
53102300 Undergarments 135 
91111500 Laundering services 124 
53103000 T shirts 111 
10000000 Live Plant and Animal Material 94 
76000000 Industrial Cleaning Services 89 
53102500 Clothing accessories 74 
53101800 Coats and jackets 66 
53102400 Hosiery 61 
53111500 Boots 45 
53102900 Athletic wear 31 
81141800 Facilities management 26 



Examples of incorrect UNSPSC Codes 
found in clothing data 

• Art design services 

• Assembly services 

• Bandages & dressings 

• Beds 

• Communication devices 

• Collectibles 

• Fabric & leather 
protection 

• Freight container 

• Hardware 

• Identification documents 

• Jewelry 

• Lamps & light bulbs 

• Live plant & animal material 

• Mailing services 

• Misc. Agriculture 

• Personal care products 

• Signage 

• Tape 

• Target games & equipment 

• Transport. Svcs. equipment 

 

 



UNSPSC (Category) Codes 

Question: 

 Should we broaden our operational 
definition of “clothing?” 



Bandages 
 & Dressings 
UNSPSC: 42311500 



Live Plant and 
Animal Material 
UNSPSC: 100000000 



Jewelry 
UNSPSC: 54100000 

I pity the fool 
 who tries to use this 
 clothing data! 



UNSPSC = OAKS Category Codes 

    Level                 Count       Digits    Example 

• Segment               56             2    xx000000 

• Family                 420             4        xxxx0000 

• Class                 3,819            6    xxxxxx00 

• Commodity   49,022            8    xxxxxxxx  



Extensive User Population 
 with the Freedom to Choose 

(Clothing category) 

       1,515 - Procure-to-pay users 

        x 168 - UNSPSC clothing code choices 
 

  254,520 - Opportunities for errors 



Extensive User Population 
 with the Freedom to Choose 

              1,515 - Procure-to-pay users 

           x 3,819 - UNSPSC code choices 
 

        5,785,785 - Opportunities for errors 



MSA Attribute Study 

• Question: Can agency users enter incorrect 
category (UNSPSC) codes without realizing it? 

• Study: 
– Two blind tests given several days apart 
– Three test participants 
– Ten scenarios 

• Test: 
– Can we achieve repeatability in the codes entered? 

• Individuals are able to provide the same “repeat” responses 

– Can we achieve reproducibility in the codes entered? 
• The group of individuals respond similarly across both tests 

 
 

 



MSA Attribute Study 
• Sample Scenarios: 

– You are purchasing a fire extinguisher for a new 
office.  What category code would you enter for this 
item? 

– You are purchasing a 21 cubic foot refrigerator.  What 
category code would you enter for this item? 

– You are purchasing a single user license of Visio 
Professional 2010.  What category code would you 
enter for this item. 

– You are buying carpet for your office’s waiting area.  
What category code would you enter for this item? 

 

 



Repeatability at 6 digit level 
(Example: xxxxxx00) 

Test Subject 1 Test Subject 2 Test Subject 3           Total 
Correct Match 2 4 6 12 
Incorrect Match 2 5 2 9 
No Match 6 1 2 9 

0

1

2

3

4

5

6

7

Test Subject 1 Test Subject 2 Test Subject 3

Correct Match

Incorrect Match

No Match



6 6 

5 5 5 

3 

2 2 

0 0 

4 7 1 2 10 5 6 8 3 9

Reproducibility at the 6 digit level = 57% 
(Example: xxxxxx00) 

Question # 



Reproducibility 

• Scenario 4: You are purchasing a set of tires for a state-
owned car.  What category (UNSPSC) code would you enter 
for these items?  
– Correct: 25172504  Automobile or light truck tires 

 
• Scenario 3:  You are purchasing a case of Deep Woods Off 

to protect employees from mosquitos. What category 
(UNSPSC) code would you enter for these items?   
– Correct: 10191500    Pesticides or pest repellents 
– Incorrect: 85111704  Mosquito management or control services 
– Incorrect: 49121500  Camping and outdoor equipment  
– Incorrect: 49120000  Camping and outdoor equip & accessories  



Analysis Observations  

• Defects exist in the data and must be mitigated 
• The current UNSPSC coding system is extensive 
• Users want more descriptive Account codes 
• There is no obvious consequence for entering an incorrect 

UNSPSC code 
• Users are unknowingly contributing to the volume of 

defective data: 
– By entering incorrect codes (UNSPSC and Account codes) 
– By not populating the contract field 
– By not populating  the UNSPSC field 

• Direct spend purchases and p-card purchases made from a 
non-state contract results in non-descriptive data that is 
unusable for spend analyses 



Y = (f)X 
“the critical few” 

Y = Problem (f)X  = critical contributor (f)X – Variable (source) 

Errors exist in the data sets Too many choices UNSPSC codes 

Errors exist in the data sets 
 

Choices that don’t align 
with items & services we’re 
buying 

Account codes 

Errors exist in the data sets 
 

UNSPSC field is not a 
required field 

OAKS procurement module 

Errors exist in the data sets 
 

Direct spend vouchers do 
not include UNSPSC field 

OAKS voucher module 

Errors exist in the data sets 
 

Pcard transactions include 
only a funding strip (i.e., no 
UNSPSC field) 

OAKS Pcard module 



Improve/Implement Phase - Tools 

• Sponsor concurrence 
– Gaining approval of improvement/implementation 

strategies to mitigate problems caused by critical Xs 

• Sub-project plans 
– Provides tactical steps to address and improve the 

problems caused by the critical Xs (variables)  

• Research 
– Studying industry-based improvement actions to identify 

an expected improvement rate for a given action  

• Performance objectives/metrics 
– Establishes a quarterly reporting process to assess and 

monitor error rates each quarter 

 
 



Improvements 

• UNSPSC Codes 
– Reduce the coding choices 
– Identify categories targeted for strategic sourcing and ensure a viable 

list of choices exists 
 

• Account Codes 
– Analyze and recommend enhancements to Account Code structure 

based on categories targeted for strategic sourcing 
 

• Training 
– Establish minimum training requirements for OAKS P2P users 
– Enhance training programs to educate on use 
– Establish online & “quick hit” training sessions to refresh user 

awareness 
 



Improvements… 

• We can expect modest to significant 
improvement in data entry accuracy based on 
the following improvement strategies:  

 

– Reduce choices – 55% (maintenance required) 

– Training – 25% (continuous or slippage will occur) 

– Minor automation – 10% (permanent) 

– Minor validation – 10% (permanent) 



Cost* per UNSPSC entry 

• Baseline cost* per UNSPSC entry is $.75 

• Assuming improvements could cut the 
UNSPSC search time and entry time by 50% 

• The cost of each UNSPSC entry is $.38 

 

________________ 
* Conservative cost estimate is based on an average hourly salary of P2P users 
and average time users spend searching for and entering a UNSPSC code.  
Sources: OAKS HCM; P2P user survey 

 

 

 

 

 

 



Cost* per UNSPSC entry 

• Clothing category (represents 1% of annual spend): 
– On contract purchases: 

• 2372 correct entries x $.38 =         $901.36 

•  426 error entries x $.38 =              $161.88 

– Direct spend purchases: 
• 1078 correct entries x $.38 =         $409.64 

• 842 error entries x $.38 =               $319.96 

                                                              $1792.84 

 

      Estimated annual statewide time avoidance: $179,284.00 



What’s next… 

• Implementation of improvement plans… 
– Reduce UNSPSC Code choices 
– Study/recommend Account Code improvements 
– Educational/awareness strategy 
– Amend training modules to educate on benefits of 

correct entries 

• Monitor quarterly data behavior through 
performance metrics… 
– Starting now (first quarter of FY2013) 
– July 1-Sept. 30, 2012 
– Determining automation of delivered quarterly 

performance metrics through OAKS BI 



…a 20-minute talk with APOs 

• Advocate that every entry matters 
– Enter accurate UNSPSC codes 

– Enter correct Account codes 

– Enter contract numbers 

• Examine internal processes for practices that 
could inhibit correct coding 

• Encourage employees to attend OAKS training 
sessions 

• Offer recommendations 



Hawthorne Effect?  

"That which is measured improves. That which is 
measured and reported improves exponentially.“ 
                                       - Karl Pearson (1857-1936) 

• July 12, 2012:  Talked with Agency Procurement Officers 
 

Timeframe Average Error Rate 

Before July 12, 2012 (PO’s only) 14.83% 

After July 12, 2012 (July 13-Aug. 31) (PO’s only)    1.81% 

//upload.wikimedia.org/wikipedia/commons/2/21/Karl_Pearson_2.jpg



