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Development of a Forecasting Model for University Food Services

La nal Chung,' II-Sun Yang, Seung Hee Back
Department of Food and Nutrition, Yonsei University, Seoul, Korea

ABSTRACT

The purposes of this study were to develop a model for university foodservices and to provide management strategies
for reducing costs, and increasing productivity and customer satisfaction. The results of this study were as follows : 1)
The demands in university food services varied depending on the time series. A fixed pattern was discovered for
specific times of the month and semesters. The demand tended to constantly decrease from the beginning of a specific
semester to the end, from March to June and from September to December. Moreover, the demand was higher during
the first semester than the second semester, within school term than during vacation periods, and during the summer
vacation than the winter. 2) Pearson’s simple correlation was done between actual customer demand and the factors
relating to forecasting the demand. There was ahigh level of correlation between the actual demand and the demand that
had occurred in the previous weeks. 3) By applying the stepwise multiple linear regression analysis to two different
university food services providing multiple menu items, a model was developed in terms of four different time series
(first semester, second semester, summer vacation, and winter vacation) . Customer preference for specific menu items
was found to be the most important factor to be considered in forecasting the demand. (Korean J Community Nutrition

8(6): 910~918, 2003)
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Fig. 1. Trends in weekly number of meais.
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Fig. 2. Trends in monthly number of meais.
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H5E AEste 2EL At 29T HE 4%
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Correlation coefficient

Number of meals

Total FoodservicelA FoodservicelB Foodservice2A Foodservice2B
Catagory

Days -0508™"" ~0.490™"" —-0.409™"* -0.559""" -0.422"**
Temperature 0.038 —-0.055 -0.022 0.055 0.160"
Temperature difference 0.006 0.024 0.047 —0.068 0.024
Rainfall -0.233 -0.113 -0.229 —0.188 -0.242
Snowfall —0.265 ~0.07 —-0.069 -0.309 -0.183
Cloudiness —0.081 —0.077 -0.091 —0.085 -0.099
Number of meals
Before 1 week 0.884™" 0.774™" 0.834""" 0.779"* 0.767™*"
Before 2 weeks 0.858™* 0.760™*" 0.796""" 0.796™" 0.743"**
Before 3 weeks 0.776™" 0.700™*" 0.744™*" 0.690""" 0.695*
Before 4 weeks 0.707™*" 0.635™" 0.633"*" 0.664™" 0.654"
Usage

Foodservicel 0.275"* 0.508™** 0.389"*" 0.117 0.113

Foodservice2 -0.248™" -0.431"" -0316™" -0.060 -0.166"

Foodservice3 -0.010 ~0.044 -0.081 -0.051 0.060
Preference

FoodservicelA 0.467""" 0.636™" 0.355"" 0.380""" 0.380""

Foodservice1B 0.509"* 0.461**" 0.584™*" 0.401"*" 0.388"**

Foodservice2A 0.551™" 0.480™" 0.450"*" 0.658™** 0.341"*

Foodservice2B 0.549™" 0.480""" 0.453"" 0.335"" 0.649""

2 P .05, #x: p< O], »+x p< 001
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Table 2. Affecting factors on forecasting total number of meals

Total Number of meals

R? 0.743
73.164
806.432

ok

F-value

constant

Temperature
Temperature difference
Rainfall
Snowfall
CCloudiness L
Number of meals
Before 1 week
Before 2 weeks
Before 3 weeks
Befoedweeks
Foodservicel
Foodservice2
__Foodservieed
Preference
FoodservicelA
Foodservice1B
Foodservice2A
Foodservice2B
*: <05, #+: p< .01, *#x: p<.001
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Table 3. Affecting factors on forecasting total number of meals of foodservice 1A

At

First semester

Second semester

Summer vacation

Winter vacation

R?

0.868

0.782

0.858

1.000

F-value

230.702"""

Kk

36.499

57.617"*"

Hokx

65199.932

constant

90.736

—677.186

—-35.595

—259.436

Temperature
Temperature difference
Rainfall

Snowfall

Cloudiness

Number of meals
Before 1week
Before 2weeks
Before 3weeks
Before dweeks

Foodservicel
Foodservice?2
Foodservice3

Preference
FoodservicelA
Foodservice1B
Foodservice2A
Foodservice2B

ok

0.932

E2 33

0.679
-0.226

*: p<.05, #+: p< .01, #x+: p<,001

Table 4. Affecting factors on forecasting total number of meails of foodservice 1B

First semester

Second semester

Summer vacation

Winter vacation

R?

0.781 0.872 0.821 0.904
F-value 60,6717 47.868""" 43,527 32.890""
constant 561.964 774120 ~227.609""" —1486.989
B
DaYs 00
Temperature ~03.227™" 0.133"
Temperature difference
Rainfall
Snowfall
OIS Q160" .. -0644”
Number of meals
Before 1week 0.238"" 0.298™"
Before 2weeks
Before 3weeks 0.339™*"
BRI AWK e
Usage
Foodservicel 0.308™"
Foodservice2 -0.193™
OOV .
Preference
FoodservicelA —-0.563"""
FoodserviceB 0.898"* 0.733"" 0.496™"
Foodservice2A
Foodservice2B —-0.546""

* p<.05, #x: p<.01, #x+: p<.001
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Table 5. Affecting factors on forecasting total number of meals of foodservice2A

Second semester
0.890
92.108
854.007

First semester
R 0.863
97.475
82.962

Summer vacation
0.7

50.457
—174.829

Winter vacation
0.975
70.558
95656.793

(373 133 [T *xx

F-value
constant

Temperature
Temperature difference
Rainfall
Snowfall
oINS
Number of medls
Before 1week
Before 2weeks
Before 3weeks
BT AWK e
Foodservicel
Foodservice2
Foodservice3

Preference

FoodservicelA
FoodservicelB
Foodservice2A

*hk

0.721

0.811

*kek

*kk

-0.340™"
0.902""*

*kek

—0.392

*kk

1.029

Foodservice2B
# p< 05, *+: p< .01, #+x: p< 001

—-0.347

Table 6. Affecting factors on forecasting fotal number of medals of foodservice2B

First semester Second semester
R’ 0.777 0.736
F-value 36.546""" 26.002"""
183.202 851.382

Summer vacation
0.767
43.780"""
340.066

Winter vacation
0.982
133.778"""
193.432

constant

Temperature
Temperature difference
Rainfall
Snowfall

oINS
Number of meals
Before 1week
Before 2weeks
Before 3weeks

__Beforedweeks .. O 0202
Foodservicel
Foodservice?2

L Roodsevice

Preference

FoodservicelA
Foodservice1B
Foodservice2A
Foodservice2B

= p<.05, #x: p<.0T, *#+=: p<.001

* %k

-0.520
0.740

*kok ek Ak

0.653 0.721 0.907™"
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