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Understanding the Standard Normal Table for Z-values is essential for
professionals involved in inventory management, supply chain optimization,
and operations research. When combined with specific business parameters such
as weekly demand, order costs, and holding costs, the Z-score table becomes a
powerful tool for making informed decisions about order quantities and safety
stock levels. In this article, we will explore the significance of the
Standard Normal Table for Z-values, how it applies to a typical inventory
scenario with a demand of 100 bags per week, an order cost of $55 per order,
and the importance of annual holding costs.

Introduction to the Standard Normal
Distribution and Z-values

What Is the Standard Normal Distribution?

The standard normal distribution is a special case of the normal distribution
with a mean (u) of 0 and a standard deviation (o) of 1. It is represented by
the bell-shaped curve that describes the distribution of a large set of data
points around a mean, where most observations fall close to the mean, and
fewer observations occur as we move further away.

Understanding Z-values (Z-scores)

e Z—value quantifies how many standard deviations an element is from the
mean.

e Calculated as: 2 = (X - p) / o, where X is the value of interest.

e In inventory management, Z-values are used to determine safety stock
levels corresponding to desired service levels.



Relevance of Z-values in Inventory Management

Safety Stock Calculation

Safety stock acts as a buffer against variability in demand and lead time. To
determine the appropriate safety stock, managers use the Z-value
corresponding to the desired service level from the Standard Normal Table.

Service Level and Z-values

e A higher service level (e.g., 99%) corresponds to a higher Z-value
(e.g., 2.33).

o)

e A lower service level (e.g., 95%) corresponds to a Z-value of
approximately 1.65.

Scenario Overview: Demand, Ordering, and
Holding Costs

Business Context

Suppose a company sells bags of a product with the following parameters:
e Demand: 100 bags per week
e Order Cost: $55 per order

e Annual Holding Cost: To be calculated or given (often expressed as a
percentage of unit cost)

Goals

1. Determine the Economic Order Quantity (EOQ) to minimize total inventory
costs.

2. Calculate safety stock to achieve a desired service level.

3. Use the Standard Normal Table for Z-values to support safety stock
decisions.



Calculating the Basic Economic Order Quantity

(EOQ)

EOQ Formula

The EOQ model aims to find the order quantity that minimizes the total cost,
considering order costs and holding costs. The formula is:

EOQ = V(2DS / H)
Where:

e D = annual demand

e S = ordering cost per order

°
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annual holding cost per unit

Estimating Annual Demand

Given weekly demand of 100 bags:

e Annual demand (D): 100 bags/week x 52 weeks = 5,200 bags/year

Determining Holding Cost (H)

Holding cost per unit per year is often estimated as a percentage of the unit
cost. For example, if each bag costs $10 and the annual holding cost rate is
20%, then:

e H = 20% of $10 = $2 per bag per year

Calculating EOQ

EOQ = V(2 x 5200 x 55 / 2) = V(572,000 / 2) = V286,000 = 535 bags

Thus, the optimal order quantity is approximately 535 bags per order.

Safety Stock and Service Level Considerations



Understanding Demand Variability and Lead Time

While EOQ optimizes ordering frequency and inventory costs, safety stock
accounts for variability in demand and lead times. To determine safety stock,
the following factors are considered:

e Standard deviation of demand during the lead time

o)

e Desired service level (e.g., 95%, 99%)

Using the Standard Normal Table to Find Z-values

Once the desired service level is identified, the corresponding Z-value can
be obtained from the Standard Normal Table. For example:

e 95% service level - Z =~ 1.65

e 99% service level - Z = 2.33

Calculating Safety Stock
The general formula for safety stock is:
Safety Stock = Z x o dL

Where:

e Z is the Z-value from the standard normal table.

e o_dL is the standard deviation of demand during lead time.

Applying Z-values for Practical Inventory
Decisions

Step-by—-Step Process

1. Estimate the standard deviation of weekly demand based on historical
data.

2. Determine the lead time (in weeks) for replenishment.

3. Calculate the standard deviation of demand during lead time: o_dL =
o_weekly x YLead Time.

4. Select the desired service level and find the corresponding Z-value from



the Standard Normal Table.
5. Compute safety stock: Safety Stock = Z x o_dL.

6. Adjust reorder points to include safety stock: Reorder Point = (Demand
per week x Lead Time) + Safety Stock.

Integrating EOQ and Safety Stock for Optimal
Inventory Management

Reorder Point Calculation

The reorder point (ROP) determines when new stock should be ordered. It
considers average demand during lead time plus safety stock:

ROP = (Demand per week x Lead Time in weeks) + Safety Stock

Total Inventory Cost Optimization

Balancing EOQ, safety stock, and reorder points helps minimize total
inventory costs. The key components include:

e Ordering costs
e Holding costs

e Stockout costs (if applicable)

Conclusion: Leveraging Z-values for Effective
Inventory Control

The Standard Normal Table for Z-values is a foundational tool in inventory
management, enabling businesses to determine appropriate safety stock levels
that align with their desired service levels. When combined with demand
variability, lead time, and cost parameters such as order costs and holding
costs, it facilitates data-driven decisions that optimize inventory costs
while maintaining customer satisfaction.

In our scenario—demand of 100 bags per week, an order cost of $55, and known
or estimated holding costs—the integration of Z-values ensures that the
company can confidently set reorder points and safety stock levels. This
balanced approach minimizes stockouts and excess inventory, ultimately
leading to more efficient operations and improved profitability.



Understanding and applying the Standard Normal Table for Z-values is
essential for supply chain professionals aiming for precision in inventory
control. Whether managing perishable goods, high-value items, or fast-moving
consumer products, mastering the use of Z-scores enhances decision-making and
supports the achievement of optimal service levels at the lowest total cost.

Frequently Asked Questions

What is a Standard Normal Table for Z-values and how
is it used in inventory management?

A Standard Normal Table for Z-values lists the cumulative probabilities
associated with standard normal distribution z-scores. It is used in
inventory management to determine the probability of demand being below or
above certain levels, aiding in safety stock calculations and reorder point
setting.

How can the Z-value from the Standard Normal Table
help determine the safety stock for a weekly demand
of 100 bags?

By calculating the Z-value corresponding to the desired service level, you
can multiply it by the standard deviation of demand to find safety stock
needed to mitigate stockouts with a certain probability.

Given a demand of 100 bags/week and an order cost of
$55, how does the Standard Normal Table assist in
minimizing total inventory costs?

It helps identify optimal reorder points and safety stock levels by
understanding demand variability, which balances ordering and holding costs
to minimize total inventory costs.

What is the significance of the Z-score in
calculating reorder points for weekly demand of 100
bags?

The Z-score determines how many standard deviations above the mean the

reorder point should be to achieve a desired service level, ensuring
sufficient stock to meet demand variability.

How does the annual holding cost factor into the
calculations involving the Standard Normal Table and
Z-values?

Annual holding costs influence the optimal safety stock and reorder points,

which are calculated using Z-values to balance the costs of holding inventory
against service levels.



If demand variability increases, how does the
Standard Normal Table help in adjusting safety stock
levels?

Higher demand variability increases the standard deviation, leading to higher

Zz—values for the same service level, which in turn results in increased
safety stock to maintain desired service levels.

What are the typical steps to determine reorder point
using the Standard Normal Table for a weekly demand
of 100 bags?

Step 1: Determine the desired service level and find the corresponding Z-
value from the table. Step 2: Calculate safety stock = Z standard deviation
of demand. Step 3: Reorder point = average demand during lead time + safety
stock.

How does understanding the Z-values from the Standard
Normal Table improve inventory decision-making for
weekly demand of 100 bags?

It allows managers to set precise reorder points and safety stocks based on
demand variability, improving service levels while controlling costs.

Can the Standard Normal Table be used to calculate
safety stock for demand over multiple weeks? If so,
how?

Yes, by calculating the combined standard deviation over the lead time in
weeks and then using the Z-value to determine safety stock for the total
demand period to maintain desired service levels.

Additional Resources

Standard Normal Table For Z-values > Demand =100 Bags / Week > Order Cost =
$55 / Order Annual Holding

Understanding inventory management and order planning is crucial for
businesses that rely on consistent demand and cost efficiency. In particular,
the standard normal table for Z-values plays a vital role when calculating
safety stock, reorder points, and service levels in a probabilistic inventory
system. When combined with demand forecasts, ordering costs, and holding
costs, it enables managers to optimize stock levels and prevent stockouts or
excess inventory. This guide offers a comprehensive exploration of how Z-
values relate to demand, costs, and inventory decisions, with practical
examples tailored around a weekly demand of 100 bags, an order cost of $55
per order, and annual holding costs.

What Is the Standard Normal Table for Z-values?



The standard normal table for Z-values is a statistical tool that provides
the cumulative probability associated with a specific Z-score in a standard
normal distribution. The Z-value (or Z-score) indicates how many standard
deviations an element is from the mean. In inventory management, Z-values
help determine the probability of stockouts, safety stock levels, and service
levels when demand is uncertain.

Why Is the Z-value Important?

— Quantifying Uncertainty: When demand fluctuates weekly, the Z-value helps
quantify the likelihood that actual demand will exceed or fall below
forecasted demand.

— Calculating Safety Stock: Based on the desired service level, Z-values
assist in determining how much extra inventory (safety stock) is necessary to
cover demand variability.

— Optimizing Inventory Levels: Proper application allows firms to balance the
costs of holding extra stock against the risk of stockouts.

Key Concepts in Inventory Management Using Z-values

Before diving into calculations, it’s essential to understand the core
variables involved:

1. Demand (D)

— The average number of units required over a specific period.
— For our scenario: Demand = 100 bags/week

2. Lead Time (L)

— The time between placing an order and receiving it.
— Assume a lead time of 1 week unless specified otherwise.

3. Standard Deviation of Demand (o)

— Measures demand variability.

- If demand is predictable, o might be low; if demand fluctuates, o is
higher.

4. Reorder Point (ROP)

— The inventory level at which a new order should be placed.
— Calculated as: ROP = (Demand during lead time) + Safety Stock

5. Safety Stock (SS)

- Extra inventory kept to mitigate demand variability during lead time.
— Calculated based on desired service level and demand variability.

6. Service Level (SL)

— The probability of not facing a stockout during the lead time.
- Expressed as a percentage (e.g., 95%).

7. Costs

— Order Cost (S): Cost to place a single order, here $55.



— Holding Cost (H): Annual cost to hold one unit in inventory; details depend
on product specifics but can be derived or estimated.

Applying Z-values in Inventory Decisions

Step 1: Determine Demand and Variability

Suppose demand is steady at 100 bags per week, but demand variability exists,
characterized by a standard deviation (o). The weekly demand's standard
deviation is a key input; for many real-world scenarios, 1t can be estimated
based on historical data.

Example:

— Weekly demand = 100 bags
- Demand standard deviation (o) = 20 bags (assumed for illustration)

Step 2: Decide on the Desired Service Level

The service level reflects how confident you want to be that stock is
sufficient during lead time. Common service levels are 90%, 95%, or 99%.

Suppose the desired service level is 95%.
Step 3: Find the Corresponding Z-value

Use the standard normal table to find the Z-value for the chosen service
level:

| Service Level | Z-value (approximate) |

| == | == |
| 90% | 1.28 |

| 95% | 1.645 |

| 99% | 2.33 |

For 95% service level: Z = 1.645

Step 4: Calculate Safety Stock (SS)

Safety stock accounts for demand variability during the lead time. The
formula:

SS = 72 x o_L

Where:

- o0_L = standard deviation of demand during the lead time

If weekly demand variability is known, and lead time is 1 week:
o L =0 x YL

Assuming L = 1 week:

o L =20 x Y1 = 20

Thus,



SS = 1.645 x 20 = 32.9 = 33 bags

Step 5: Determine Reorder Point (ROP)

The ROP combines average demand during lead time and safety stock:
ROP = (Demand per week x Lead time) + Safety Stock

Given demand of 100 bags/week and lead time of 1 week:

ROP = 100 x 1 + 33 = 133 bags

This means when inventory drops to 133 bags, an order should be placed.

Economic Order Quantity (EOQ) and Cost Optimization

While safety stock and ROP help manage uncertainty, determining the optimal
order quantity minimizes total inventory costs. The EOQ model balances
ordering costs and holding costs.

EOQ Formula:

EOQ = Y (2DS / H)

Where:

— D = annual demand

- S = order cost ($55)

- H = annual holding cost per unit

Step 1: Calculate Annual Demand

- Weekly demand = 100 bags
— Number of weeks in a year = 52

D = 100 x 52 = 5200 bags/year

Step 2: Estimate Holding Cost (H)

Suppose the annual holding cost per bag is estimated at 20% of the unit cost.
If the cost per bag is not specified, assume a cost (C), for example, $10 per
bag.

H = 0.20 x $10 = $2 per bag/year

Step 3: Calculate EOQ

EOQ = V(2 x 5200 x 55 / 2) = V(2,860,000 / 2) = 1,430,000 ~ 1,196 bags

This suggests ordering approximately 1,200 bags each time minimizes total
costs.

Practical Application: Inventory Management Strategy

Combining safety stock and EOQ:



Order Quantity: Approximately 1,200 bags per order.

Reorder Point: 133 bags, based on the desired service level.

Safety Stock: 33 bags to buffer demand variability.

. Order Frequency: Orders placed roughly every 4-5 weeks, considering demand
and EOQ.

SN -

Note: Adjust these figures based on actual demand variability, costs, and
service level goals.

Additional Considerations
Demand Variability and Z-values

— If demand is more volatile, ¢ increases, leading to higher safety stock.
— For higher service levels, Z-values increase, resulting in larger safety
stock.

Lead Time Flexibility

— Longer lead times increase the safety stock needed.
- Strategies include reducing lead time or increasing order frequency.

Cost-Benefit Analysis

— Higher safety stock reduces stockouts but increases holding costs.
- Optimal safety stock balances customer service with cost efficiency.

Software and Automation

- Many inventory management systems incorporate Z-value calculations
automatically.

- Regular review and updating of demand variability and service levels are
vital.

Summary

The standard normal table for Z-values 1is an essential component in inventory
management, especially when demand is uncertain. By translating desired
service levels into Z-scores, businesses can calculate safety stock to
prevent stockouts and determine optimal reorder points. When combined with
the EOQ model, these calculations help balance ordering and holding costs,
ensuring efficient inventory levels. For a business with a demand of 100 bags
per week, an order cost of $55, and specific holding costs, applying Z-values
and the EOQ model provides a strategic foundation to meet customer demand
while controlling costs.

Key Takeaways:

— Use Z-values from the standard normal table to determine safety stock based
on desired service levels.

— Calculate reorder points considering demand during lead time plus safety
stock.

- Employ EOQ to identify the optimal order quantity that minimizes total
inventory costs.

- Regularly review demand variability and costs to adjust safety stock and



order quantities accordingly.

Implementing these principles enables businesses to operate smoothly, meet
customer expectations, and maintain cost efficiency in their inventory
management processes.
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