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time will provide only a 50% service level. That is, a service level of 50% can be attained with no 
safety stock. We also know from statistics that if demand during the lead time is normally distributed, 
then within +1 standard deviation of the average, 34% of the time, the actual demand is greater than 
the expected or average value. For example, suppose the standard deviation of the demand during 
the lead time (σdL) is 50 units. To provide an additional 34% service level (over the 50% provided by  
d  × L), 50 (Z × σdL = 1 × 50 = 50) additional units should be carried as safety stock. These 50 units 
of safety stock provide protection against stock-outs 34% of the time that actual demand is greater 
than the expected or average value.

In total, at the reorder point (R = d  × L + SS), there is enough inventory in stock to protect against 
stock-outs 84% (50% + 34%) of the time. So, the risk of stock-outs is only 16% (100% − 84%) of 
the time. Similarly, if we want a service level of 90% (an additional 40% over the 50% provided by 
d  × L), then the required safety stock is 64 units (Z × σdL = 1.28 × 50). The numbers (1 and 1.28) that 
we used to calculate the safety stock are simply the Z values obtained from the cumulative standard 
normal distribution table. A sample of Z values for various representative service levels is shown in Table 
16.6. In the context of service levels, these Z values are also often referred to as service-level factors.

We assume that demand is normally distributed during the lead time and that service level is 
specified.

TABLE 16.7: Service-level Factors or Z Values for a Sample of Service Levels 

SERVICE 
LEVEL 50% 80% 85% 90% 93% 95% 97% 98% 99%

Service Factor
(Z Values)

0.00 0.84 1.04 1.28 1.48 1.64 1.88 2.05 2.33

EXAMPLE 16.7: Great Lakes Drugs is a fictional pharmaceutical wholesaler to independent drug-
stores. The company wants to determine an optimal safety stock and reorder point policy for its 
popular Breathe Easy brand of cold remedy. The lead time for the delivery of Breathe Easy from its 
manufacturer has averaged a constant four working days. The demand for this product during the 
lead time is normally distributed with an average daily demand of 30 cases and a daily standard 
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FIGURE 16.8: Reorder Point When the Service Level Desired Is 95%
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