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Case Study 
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Can you predict 
product backorders ? 
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Part backorders is a common supply chain 

problem. A backorder is a retailer’s order for a 

part that is temporarily out of stock with the 

vendor. 
 

This case study is about building a ​predictive model​ to identify parts at risk 

of backorder before the event occurs so to have time to react. 

 

We used a dataset available on the ​Kaggle​ website. The initial dataset 

contained 1M parts and 22 variables for each part. Unlike most of the 

machine learning algorithms available today in the market, Databolics does 

not need big datasets to build accurate and compact predictive models. To 

prove it, we decided to run Databolics on ​3 different datasets​ : the 1M parts 

one, a subset of 100K parts and a subset of 30K parts. The models produced 

on these 3 different datasets were very much similar and equivalent in 
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terms of accuracy/performance. Results below are those we got with the 

100K parts dataset. 

 

Dataset contained the historical data for 8 weeks prior to the week we were 

looking to predict. The data was taken as ​weekly snapshots​ at the start of 

each week. 22 columns/variables were defined as follows: 

 

sku​ - Random ID for the product 

national_inv​ - Current inventory level for the part 

lead_time​ - Transit time for product (if available) 

in_transit_qty​ - Amount of product in transit from source 

forecast_3_month​ - Forecast sales for the next 3 months 

forecast_6_month​ - Forecast sales for the next 6 months 

forecast_9_month​ - Forecast sales for the next 9 months 

sales_1_month​ - Sales quantity for the prior 1 month time period  

sales_3_month​ - Sales quantity for the prior 3 month time period  

sales_6_month​ - Sales quantity for the prior 6 month time period  

sales_9_month​ - Sales quantity for the prior 9 month time period  

min_bank​ - Minimum recommend amount to stock 

potential_issue​ - Source issue for part identified 

pieces_past_due​ - Parts overdue from source 

perf_6_month_avg​ - Source performance for prior 6 month period  

perf_12_month_avg​ - Source performance for prior 12 month period  

local_bo_qty​ - Amount of stock orders overdue 

deck_risk​ - Part risk flag 

oe_constraint​ - Part risk flag 

ppap_risk​ - Part risk flag 

stop_auto_buy​ - Part risk flag 

rev_stop​ - Part risk flag 

went_on_backorder​ - Product actually went on backorder. This is the target 

value. 
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The dataset size was 8.3 Mbytes size and referenced 100,000 parts with 823 

backorders. The dataset was highly unbalanced, the positive class 

(backorder) accounted for ​0.823%​ of all parts. 

  

The dataset contained numerical input variables and text input variables. 

Lead time variable had some missing values, so we had to replace all of 

these by -1 to let Databolics interpret -1 has a missing value. No other 

pre-processing had to be made like outliers management as Databolics 

handles this automatically. 

 

Feature 'Went_on_backorder' was the response variable and it had value 

“Yes” in case of backorder and “No” otherwise. 

 

We used Databolics to produce a model which allowed to predict which 

part will be on backorder or not. Databolics automatically produced the 

best model – made actually of 2 mathematical equations - ​without​ any 

programming, any algorithm selection, any dataset splitting, etc…  

 

 

Preparation of the dataset file 
The response variable ‘Went_on_backorder’ (Yes or No) value was derived 

from the metadata.  Rows were then randomized such that the order of 

samples in the rows was ensured to be random.  

 

 

Results in less than 1 hour 

Generation of an explanatory model, took just under 1 hour on a simple 

MacBook Air notebook. When evaluated against an independent hold out 
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set of 30,001 parts (actually the test subset derived from the 100,000 parts 

dataset, see ​Fig 2​ comments), the resulting explanatory model was 85% 

accurate with a True Negative Rate of 86%, and a True Positive Rate of 85%. 

True Negative Rate represents the percentage of parts predicted Negative 

(not on backorder in our case) and being actually Negative in the test 

subset. True Positive Rate represents the percentage of parts predicted 

Positive (on backorder in our case) and being actually Positive in the test 

subset. 

 

Area under ROC curve was 0.91.  

 

 

 

fȡȓʔɶǸ ị᷊Ṹ éǸɾʔȺʌȡɅȓ ɃɐǱǸȺ Ẑ¶ɐǱǸȺ uEṸ ᷊᷾᷉ḃ᷉ḁ᷿᷾ÿ᷉ḅ᷊ḀḀ᷉ṾḀḅḅḀḀḀẑṾ uʌ ʔɾǸɾ ɐɅȺʳ ᷿ ʬǍɶȡǍǩȺǸɾ ɐʔʌỉ
ɐȒ ᷾᷾ ẐɅǍʌȡɐɅǍȺẅȡɅʬṹ ȒɐɶǸǪǍɾʌẅḅẅɃɐɅʌț ǍɅǱ ɾǍȺǸɾẅ᷿ẅɃɐɅʌțẑṹ ɾǸʬǸɶǍȺ ɐɳǸɶǍʌɐɶɾ ǍɅǱỉ
ǪɐɅɾʌǍɅʌɾṾ uɅ Ǎ ǩȡɅǍɶʳ ǪȺǍɾɾȡȒȡǪǍʌȡɐɅ ɃɐǱǸȺṹ ɃɐǱǸȺ ȡɾ ɃǍǱǸ ɐȒ ᷾ ǸɵʔǍʌȡɐɅɾṹ ɐɅǸ ǪǍȺǪʔȺǍʌȡɅȓỉ
ɳɶɐǩǍǩȡȺȡʌʳ ɐȒ ʌɶʔǸ ɳɶǸǱȡǪʌȡɐɅṹ ʌțǸ ɐʌțǸɶ ǪǍȺǪʔȺǍʌȡɅȓ ɳɶɐǩǍǩȡȺȡʌʳ ɐȒ ȒǍȺɾǸ ɳɶǸǱȡǪʌȡɐɅṾ ĆɳɐɅỉ
ǪɐɃɳʔʌȡɅȓ ʌțǸ ʬǍȺʔǸ ɐȒ ǸǍǪț ǸɵʔǍʌȡɐɅṹ ʌțǸ ȓɶǸǍʌǸɶ ʬǍȺʔǸ ʳȡǸȺǱɾ ʌțǸ ǪǍɾǸ ɳɶǸǱȡǪʌǸǱ ǩʳ ʌțǸỉ
ɃɐǱǸȺṾ ÿțǸ ǱȡȒȒǸɶǸɅǪǸ ǩǸʌʭǸǸɅ ʌțǸɾǸ ᷾ ɅʔɃǩǸɶɾ ȓȡʬǸɾ ʌțǸ ɳɶǸǱȡǪʌȡɐɅậɾ ǪɐɅȒȡǱǸɅǪǸ ɾǪɐɶǸṾỉỉ
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fȡȓʔɶǸ ị᷾Ṹ éǸʬȡǸʭ ɐȒ ǩǸɾʌ ɃɐǱǸȺ ɾʌǍʌȡɾʌȡǪɾṾ ÃɅǸ ǪǍɅ ɾǸǸ ʌțǸ Ḅḁἆ ǍǪǪʔɶǍǪʳ ɐǩʌǍȡɅǸǱ ɐɅ ʌțǸỉ
ǸɅʌȡɶǸ ǱǍʌǍɾǸʌ ǍɅǱ ɐɅ ʌțǸ ᷿ ɾʔǩɾǸʌɾ ẐʌɶǍȡɅȡɅȓṹ ʬǍȺȡǱǍʌȡɐɅ ǍɅǱ ʌǸɾʌṹ ʌɶǍȡɅȡɅȓ ǍɅǱ ʬǍȺȡǱǍʌȡɐɅỉ
ǍɶǸ ʔɾǸǱ Ȓɐɶ ɃɐǱǸȺ ǪɶǸǍʌȡɐɅṹ ʌțǸ ʌǸɾʌ ɾǸʌ ȡɾ ǍɅ ȡɅǱǸɳǸɅǱǸɅʌ țɐȺǱ ɐʔʌ ʔɾǸǱ ʌɐ ɳɶɐʬȡǱǸ Ǎ ȒȡɅǍȺỉ
ǍǪǪʔɶǍǪʳ ǍɾɾǸɾɾɃǸɅʌ ǩʳ ʌțǸ ȒȡɅǍȺ ɃɐǱǸȺ ǍȓǍȡɅɾʌ ɅǸʭ ǱǍʌǍ Ʌɐʌ ǍʬǍȡȺǍǩȺǸ ʌɐ ʌțǸ ɃɐǱǸȺȡɅȓỉ
ɳɶɐǪǸɾɾẑ ʔɾǸǱ ʌɐ ǩʔȡȺǱ țʔɅǱɶǸǱɾ ɐȒ ɳɐʌǸɅʌȡǍȺ ɃɐǱǸȺɾ ǍɅǱ ȒȡɅǍȺȺʳ ɾǸȺǸǪʌ ʌțǸ ǩǸɾʌ ɃɐǱǸȺṾỉ
 

 

 
fȡȓʔɶǸ ị᷿Ṹ ğțǸɅ ǸʬǍȺʔǍʌǸǱ ǍȓǍȡɅɾʌ ǍɅ ȡɅǱǸɳǸɅǱǸɅʌ țɐȺǱ ɐʔʌ ɾǸʌ ɐȒ ᷿᷉ṹ᷊᷉᷉ ɳǍɶʌɾṹ ʌțǸỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ
ɶǸɾʔȺʌȡɅȓ ǸʲɳȺǍɅǍʌɐɶʳ ɃɐǱǸȺ ʭǍɾ Ḅḁἆ ǍǪǪʔɶǍʌǸ ʭȡʌț Ǎ ʌɶʔǸ ɅǸȓǍʌȡʬǸ ɶǍʌǸ ɐȒ ḄḂἆṹ ǍɅǱ Ǎỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ ỉ
ʌɶʔǸ ɳɐɾȡʌȡʬǸ ɶǍʌǸ ɐȒ ḄḁἆṾ !ɶǸǍ ʔɅǱǸɶ éÃ> ǪʔɶʬǸ ʭǍɾ ᷉Ṿḅ᷊Ṿỉ
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