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GOAL

• Optimize safety stock

• Minimize inventory cost 

SCOPE

• Tier 1 has high-priority SKUs

• Tier 2 has low-priority SKUs

REQUIREMENT

• Maintain 99% service level

I. OVERVIEW



I. OVERVIEW

• Break bulk and be an intermediary between food producers and 
food operators

• Warehouse products and usually transport them to operators

• Distributor purchases, stores, sells, and delivers those products, 
providing food service operators with access to items from a wide 
variety of manufacturers.

• Food service distributors need to schedule, track, and manage 
inventory related to food storage and distribution. They also need 
to plan shipments, manage customers, and maintain well-
documented records of food orders.

Industry Background – Wholesale Food Distribution



II. DATA EXPLORATION

Dataset Information: 

• From a wholesale food distributor based 
out of Chicago area

• Include daily transactions from 
May - August 2019 with a total of over 
45,800 records and 680 unique SKUs

• Have 3 information layers: Transaction, 
Sourcing and Product



II. DATA EXPLORATION

• Delivery Date

• Sum of Quantity (Sales Quantity) 

• SKU ID

Transaction

• SKU ID 

• Lead Time 

• Minimum Order Quantity (MOQ)

Sourcing

• SKU ID

• Inventory Value

• Continuous Review Policy

• Carrying cost of 10%  (Holding Cost)

Product



II. DATA EXPLORATION

Tier 1: 85 unique SKUs

Tier 2: 68 unique SKUs



III. METHODOLOGY

➢ An iterative process that is applied across both product tiers

Given Info
At Product Level

• Daily sales quantity

• Lead time 

• 99% service level

• 10% holding cost

• MOQ

Step 2: 
- Estimate unit fixed cost using 
clustering method & MOQ

Step 1: 
- Graph distribution of sales 
quantity by product

- Use transformation if needed 

- Gather descriptive statistics 
(mean, standard deviation) of 
daily sales quantity 

Step 3: 
- Perform calculations for: 
➢ Safety stock 
➢ On-hand inventory 
➢ Inventory Cost 

- Compare the results between 
the proposed policies



➢ Step 1: Graph distribution and gather descriptive statistics

➢ Majority of our products have their sale 
quantities that follow normal distributions

➢ Calculative the average and standard deviation 
for each product's sales based on normal 
distribution

III. METHODOLOGY



III. METHODOLOGY
➢ Step 1: Graph distribution and gather descriptive statistics

➢ Some of our products whose sale quantities do not follow normal distributions
➢ Use Box-Cox to transform the data to normal distribution
➢ Calculate the average and standard deviation of the transformed distribution

See Appendix – Slide #20, 21, 22 for more examples



III. METHODOLOGY

➢ Step 2: Estimate unit fixed cost

Group Imputed Fixed Cost

1 47,160$                        

2 74,998$                        

3 81,197$                        

4 129,597$                      



III. METHODOLOGY

➢ Step 3: Safety Stock and Inventory Calculations

❑ Continuous Review (R,Q) Policy 

• 𝐷𝑒𝑚𝑎𝑛𝑑𝐿𝑇 = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐷𝑎𝑖𝑙𝑦 𝐷𝑒𝑚𝑎𝑛𝑑 ∗ 𝐿𝑒𝑎𝑑 𝑇𝑖me

• 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝐿𝑇 = (𝑆𝑡𝑑.𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑓𝑟𝑜𝑚 𝐷𝑎𝑖𝑙𝑦 𝐷𝑒𝑚𝑎𝑛𝑑)2 ∗ 𝐿𝑒𝑎𝑑 𝑇𝑖𝑚𝑒

• 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛𝐿𝑇 = 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝐿𝑇

• 𝑍𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 99% 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑙𝑒𝑣𝑒𝑙 = 2.3264

• 𝑈𝑛𝑖𝑡 𝐻𝑜𝑙𝑑𝑖𝑛𝑔 𝐶𝑜𝑠𝑡 = 𝐼𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 𝑉𝑎𝑙𝑢𝑒 ∗ 10%

• 𝑆𝑎𝑓𝑒𝑡𝑦 𝑆𝑡𝑜𝑐𝑘 = 𝑍𝑠𝑐𝑜𝑟𝑒 ∗ 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛𝐿𝑇

• 𝑅𝑒𝑜𝑟𝑑𝑒𝑟 𝑃𝑜𝑖𝑛𝑡 𝑅 = 𝐷𝑒𝑚𝑎𝑛𝑑𝐿𝑇 + 𝑆𝑎𝑓𝑒𝑡𝑦 𝑆𝑡𝑜𝑐𝑘

• 𝐸𝑂𝑄 𝑄 = 2 ∗
𝐷𝑒𝑚𝑎𝑛𝑑𝐿𝑡∗𝑈𝑛𝑖𝑡 𝐹𝑖𝑥𝑒𝑑 𝐶𝑜𝑠𝑡

𝑈𝑛𝑖𝑡 𝐻𝑜𝑙𝑖𝑑𝑛𝑔 𝐶𝑜𝑠𝑡

• Final Q = Max (EOQ and MOQ) 

• On-hand Inventory = 
𝐹𝑖𝑛𝑎𝑙 𝑄

2
+ 𝑠𝑎𝑓𝑒𝑠𝑡𝑦 𝑠𝑡𝑜𝑐𝑘

❑ Periodic Review (T,S) Policy 

• 𝑍𝑠𝑐𝑜𝑟𝑒𝑜𝑓 99% 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑙𝑒𝑣𝑒𝑙 = 2.3264

• 𝑆𝑎𝑓𝑒𝑡𝑦 𝑠𝑡𝑜𝑐𝑘 = 𝑧𝑠𝑐𝑜𝑟𝑒 ∗ 𝑠𝑡𝑑. 𝑑𝑒𝑣 ∗ (𝐿𝑒𝑎𝑑 𝑇𝑖𝑚𝑒 + 𝑅𝑒𝑜𝑟𝑑𝑒𝑟 𝑃𝑒𝑟𝑖𝑜𝑑

• 𝐵𝑎𝑠𝑒 𝑆𝑡𝑜𝑐𝑘 = 𝐷𝑎𝑖𝑙𝑦 𝐷𝑒𝑚𝑎𝑛𝑑 ∗ 𝐿𝑒𝑎𝑑 𝑇𝑚𝑒 + 𝑅𝑒𝑜𝑟𝑑𝑒𝑟 𝑃𝑒𝑟𝑖𝑜𝑑 +

𝑠𝑎𝑓𝑒𝑡𝑦 𝑠𝑡𝑜𝑐𝑘

• On-hand Inventory = 
𝐷𝑎𝑖𝑙𝑦 𝐷𝑒𝑚𝑎𝑛𝑑 ∗𝑅𝑒𝑜𝑟𝑑𝑒𝑟 𝑃𝑒𝑟𝑖𝑜𝑑

2
+ 𝑠𝑎𝑓𝑒𝑡𝑦 𝑠𝑡𝑜𝑐𝑘



IV. FINDINGS

Product Tier 1 with 85 SKUs 

❑ Continuous Review - (R,Q) Policy Period Review - (T,S) Policy

$ Total Inventory Cost $5,361,874 $5,361,874

Avg. Inventory 199,745 cases 194,918 cases

Estimated T
(Using Excel Goal Seek)

NA 12.38 days

➢ If it took the company less than 12.38 days to review inventory level, period review (T,S) policy would incur a lower 
inventory cost compared to continuous review (R,Q) policy

➢ Despite the cost saving, due to the nature of the tier 1 (high-priority products), it is recommended that the 
company continues using continuous review (R,Q) policy for this tier.

See Appendix – Slide #24 for Excel Goal Seek Analysis



IV. FINDINGS

Product Tier 2 with 68 SKUs

❑ Continuous Review - (R,Q) Policy Period Review - (T,S) Policy

$ Total Inventory Cost $ 4164.87 $4131.71

Avg. Inventory 243 cases 243 cases

Safety Stock 3 cases 10 cases

Estimated T
(Using Excel Goal Seek)

NA 117 days

➢ If it took the company less than 117 days to review inventory level, period review (T,S) policy would incur a lower 
inventory cost compared to continuous review (R,Q) policy

➢ With similar average inventory and cost, it is recommended that the company continues using continuous review 
(R,Q) policy for this tier to maintain a low safety stock if T is greater than mentioned.



V. RECOMMENDATIONS

Products in Tier 1 Products in Tier 2

➢ Keep applying continuous review -
(R,Q) policy

➢ Avg. Inventory Cost = $5.3 million

➢ Avg. On-hand Inventory = 199,745 cases

➢ Safety stock is recommended for 
each SKU

➢ Apply periodic review - (T,S) policy if 
it takes less than 117 days to review

➢ Avg. Inventory Cost = $4K

➢ Avg. On-hand Inventory = 243 cases

➢ Safety stock is recommended for 
each SKU



VI. LIMITATIONS/IMPLEMENTATION ISSUES

• Lack of information on nature of products and their categories could have impacted the 
final recommendations

• Sample size might not be representative of the entire inventory population 

• Potential variances in the computed fixed costs could have skewed the results

• Organizational and logistic difficultly in implementing 2 policies based on the products



THANK YOU FOR LISTENING
ANY QUESTIONS?



APPENDIX



Graph 
Distribution of 
Daily Demand 
Across All SKUs



Example of Non-Normal Distribution of Daily Demand 

Use Minitab to graph distribution and perform box-cox 
transofmration with the optimal lambda value.



Example of Non-Normal Distribution of Daily Demand 

Use Minitab to graph distribution and perform box-cox 
transofmration with the optimal lambda value.



Example of Non-Normal Distribution of Daily Demand 

Use Minitab to graph distribution and perform box-cox 
transofmration with the optimal lambda value.



Descriptive 
Statistics Across 
All 680 SKUs
(Mean, Standard 
Deviation)



Goal Seek Analysis To Find "T" for Tier 1 Under (T,S) Policy



Results for Tier 1 – 85 SKUs Under (R,Q) Policy


