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Although retailers deals with a large number of single-term inventory items, but few cases have been considered in the areas

of practical decision making. However, recent moves to strengthen fair trade have created a real need for single-period inventory

decision-making problems. This study addresses the problem of ordering quantity decisions that are expected to maximize profits

using classical newsvendor models. The research target is data on seasonal and perishable products from retail. We also use

data from retailers to actually apply the newsvendor model and calculate the results to compare performance. It also suggests

solutions for estimating demand for products sold in order to apply newsvendor models that utilize actual demand ratio versus

forecast demand. This study would like to examine the effectiveness of this research through data analysis and make some suggestions

for applying it to reality.
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{Table 1> Research Procedures and Methodology

Research procedure Methodology

Selection *
(1) Collection of
Research Data

Purchasing and selling data of the top 40 Fruit Gift
Sets during the special period(20 days) of
Retails(2017 and 2018)

Calculate the estimated formula(Y = a+bX) using
regression analysis : Analysis using the average daily
sales of Overage products and the daily sales volume
before the sale of underage products(N : Case number,
R : Correlation coefficient, R* : R square, F : F-value,
p : p- value, t : Test statistics for null hypothesis
of regression coefficient = 0)

Estimation of
o Demand for
Underage product
in the Sales Period

Calculate the ratio sales and purchases using 2017
Calculation : A/F | data : A(Actual demand)/F(Forecast)
@ | ratio, Average and | - A : Sales quantity, Include demand estimation in
Standard deviation the case of Underage product
- F : Purchase quantity is used as initial forecast

Normality Kolmogorov-Smirnov Test : If the statistic is less
@ | \Verification of | than the rejection region, then it is judged that is
A/F ratio normality

The average and standard deviation of the A/F ratio
Calculation of Order| in 2017 are applied to the purchase quantity (initial
@ | Quantity Using | estimate) of the data in 2018, Calculate the order
News-vendor Model| quantity to maximize profits using standard normal
distribution

Comparative Model : Theoretical(expected)/Applying
the quantity of orders calculated by newsvendor
model/Real result Model

Performance value : sales, loss sales, inventory, fill
rate, profit, maximum profit, mismatch costs

Comparison of
@ | Performance by
Order Quantity
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<Table 2> Regression Results of 2017 Data <Table 3> Regression Results of 2018 Data
rITc.) NI R | R = D t corz:t)ant quan(ttl)t)atlve r?c.) NI R | R? E D t corzzt)ant quan(tkl)t)atlve
P2 |18 |.8301].689 | 3541 |.000| 5.951 17.379 5.681 P33 | 19 | 408 | .167 | 3.397 |.830 | 1.843 8.536 0.143
23 | 18 | 694 | 481 | 14827 | 001 | 3.851 | -3.485 82 P11 | 19 |.686 | .471 | 15.151 | .001 | 3.892 | 43.933 1311
P13 | 18 |.558 | 311 | 7.237 |.016 | 2.690 | 40.985 0.725
P12 | 18 | 868 | 754 | 48.975 | .000 | 6.998 | -40.487 2702 P16 | 18 |.572|.328 | 7.796 | .013 | 2.792 | 32.212 0.693
P1 | 18].904 | 817 | 71.471 | .000 | 8.454 | 8.035 5.885 P19 | 18 |.669 | 448 | 12.969 | .002 | 3.601 | 6.451 0515
P4 | 17 |.906 | .821 | 68.989 | .000 | 8.306 | 40.22 4214 P15 | 18 |.731|.535[18.393 | .001 | 4.289 | 6.378 1.118
p1a 171 7751 569 | 19.838 | 000 | 4454 | 23201 1.024 P8 | 17 [.690 | .476 | 13.646 | .002 | 3.694 | 57.887 1.575
P1 | 17 [.591|.349 | 8.054 |.012 | 2.838 | 97.220 2381
P7 | 16 |.934 | .87295.619 | .000 | 9.779 | 40.699 2.498
P21 | 16 |.708 | .501 | 14.071 | .002 | 3.751 | -11.897 0.725
P3 | 16 |.896 | .803 | 57.086 | .000 | 7.556 | 64.979 4.000 P14 | 16 | 842 | 710 | 34220 | 000 | 5.850 | -39.773 1.740
P9 | 16 |.931 |.866 | 90.439 |.000 | 9.510 | 37.611 1.890 P34 | 16 |.617 | .381 | 8.628 |.011 | 2.937 | -0.920 0.216
P35 | 16 | 8211 675 129.021 | 000 | 5387 | -4.801 307 P30 | 16 |.800 | .639 | 24.826 | .000 | 4.983 | -0.734 0.335
222 |15 | 5221 272 | 2867 | 046 | 2206 | 771 209 P12 | 15 |.787 | .619 | 21.102 | .001 | 4.594 | 7.546 1.290
P22 | 15 |.668 | 447 | 10.495 | .006 | 3.240 | 3.604 0.474
P11 | 14 |.794 | .631 | 20.515|.001 | 4.529 | 32.798 1.599 25 | 14 | 805 | 648 | 22.082 | 001 | 4699 | -1.580 0431
P16 | 14 |.844|.713 |29.807 | .000 | 546 | -1.397 1.566 P7 | 14 | .861 | 741 | 34.383 | .000 | 5.864 | 25.946 2.406
P18 | 14 | 746 | 557 | 15.091 | .002 | 3.885 8.153 900 P18 | 14 |.563 | .317| 5.570 |.036 | 2.360 18.501 0.494
P13 | 14 |.833|.695 | 27.294 | .000 | 5.224 | 16.141 1.496 P32 | 14 750|363 | 15451 |.002] 3.931 | 0798 0245
P4 | 14 |.889|.790 | 45.205 | .000 | 6.723 | 4.443 2.863
P30]13].509].259 | 3.852 | 075] 1963 | 4928 223 P3 | 13 | 964|929 [143.849] 000 11.994 | 47323 | 2362
P37 | 11 ].059|.003 | .031 |.863| 0.177 | 8215 019 P35 | 12 | .918 | .844 | 53.943 |.000 | 7.345 | 0.163 0.212
<Table 4> Estimation of Demand Using Regression Analysis : 2017
Product sales quantity
Date Overage Underage
Average P2 | P23 | P12 | P1 P4 | P14 | P7 P3 P9 | P35 | P24 | P11 | P16 | P18 | P13 | P30 | P37
9/14 23 109 | 5 19 | 158 | 144 | 33 | 101 | 144 | 88 2 20 | 88 | 32 | 43 34 9
9/15 27 200 | 20 | 47 | 102 | 123 | 76 | 111 | 187 | 85 6 19 | 56 | 59 | 22 | 76 14 11
9/16 43 222 | 28 | 69 | 222 | 199 | 54 | 117 | 189 | 95 13 | 42 | 67 | 52 | 45 76 16
9/17 38 237 | 33 81 | 255 | 209 | 55 | 132 | 205 | 108 | 5 31 88 | 58 | 40 | 71 14 14
9/18 38 288 | 26 | 78 | 254 | 215 | 65 | 144 | 225 | 113 2 24 | 93 | 42 | 25 59 | 20 13
9/19 42 285 | 27 | 89 | 292 | 237 | 76 | 154 | 249 | 126 | 9 12 | 122 70 | 51 74 14
9/20 48 299 | 25 97 | 327 | 266 | 79 | 178 | 288 | 140 | 8 23 | 112 | 77 | 55 78 14 11
9/21 54 439 | 33 | 103 | 348 | 291 | 85 | 190 | 298 | 145 | 11 31 | 112 | 115 | 59 | 109 | 18 12
9/22 60 341 | 29 | 151 | 346 | 281 | 80 | 183 | 291 | 148 | 14 | 32 | 123 | 83 70 | 103 | 17 9
9/23 68 365 | 51 | 150 | 370 | 301 | 90 | 210 | 311 | 159 | 17 | 43 | 130 | 109 | 64 | 99 10 10
9/24 65 388 | 37 | 118 | 399 | 322 | 97 | 203 | 345 | 170 | 15 36 | 154 | 99 | 67 | 118 | 25 11
9125 49 332 | 34 | 103 | 345 | 293 | 84 | 169 | 299 | 134 | 11 32 ] 122 | 62 | 35 | 108 | 19 9
9/26 50 305 | 25 92 | 309 | 251 | 77 | 171 | 240 | 133 | 10 10 | 114 | 74 | 56 | 107 | 19 9
9/27 46 288 | 26 | 84 | 288 | 237 | 68 | 154 | 269 | 122 | 5 21 | 119 | 68 | 68 88 15 9
9/28 44 237 | 24 | 77 | 265 | 221 | 61 | 142 | 235 | 123 | 13 24 1103 | 67 | 48 | 82 15 9
9/29 45 243 | 12 | 65 | 255 | 215 | 62 | 141 | 225 | 111 9 26 | 105 | 69 | 49 | 83 15 9
9/30 47 205 | 49 | 52 | 233 | 195 | 58 | 159 | 255 | 127 | 10 | 27 | 109 | 73 51 87 16 9
10/1 38 216 | 16 | 25 | 232 | 201 | 62 | 136 | 217 | 110 | 7 23 | 9% | 58 | 42 | 73 13 9
10/2 34 210 | 20 | 51 | 208 | 183 | 58 | 125 | 201 | 102 | 6 22 | 87 | 52 | 39 | 67 13 9
1073 24 153 | 13 | 24 | 149 | 141 | 48 | 101 | 161 | 83 3 18 | 71 36 | 30 | 52 10 9




46 Geon—Ho Noh - Seung—June Hwang

<Table 5> Estimation of Demand Using Regression Analysis : 2018

Product sales quantity

Date Overage Underage

Average |P33|P11|P13|P16|P19|P15| P8 | P1 [P21|P14|P34|P30|P12|P22|P25| P7 |P18|P32| P4 | P3 |P35
9/4 44 13 1 90 | 22 | 55 11 60 | 101 | 186 | 20 | 33 15 15 1 71 22 1 20 [ 137 | 30 | 12 | 55 | 150 | 10
9/5 39 13199 | 67 | 59 | 32| 65| 84 200 35| 62| - 18 | 44 | 8 | 22 |57 |25 | 4 |[160 171 | 5
9/6 35 15 | 108 | 52 | 35 12 | 21 [ 101 | 216 | 19 | 22 3 9 72 15 8 159 | 53 8 78 | 89 12
9/7 69 7 | 118 | 88 | 68 | 29 | 76 | 146 | 235 | 32 | 88 | 26 | 21 | 119 | 38 | 30 | 173 | 57 | 18 | 195|211 | 14
9/8 87 27 | 128 | 146 | 77 | 63 | 134 | 201 | 257 | 54 | 58 14 | 42 [ 107 | 67 | 38 | 229 | 86 | 34 | 312|267 | 22
9/9 74 15 | 142 95 | 74 | 46 | 82 | 178 | 284 | 44 | 95 | 18 | 22 | 108 | 40 | 17 [209 | 57 | 9 | 201|263 | 16
9/10 97 39 [ 228 | 58 | 173 | 92 | 55 | 348 | 217 | 15 | 116 | 7 19 52| 45 | 68 | 284 | 23 | 22 | 283 | 275 | 17
9/11 56 12 | 135 | 114 | 109 | 55 | 115 [ 211 (337 | 42 | 132 | 8 | 21 | 121 | 28 | 17 [ 261 | 37 | 25 | 187|199 | 9
9/12 80 21 | 168 | 161 | 51 34 | 109 | 112|217 | 52 | 72 | 34 19 1102 | 88 | 37 | 144 | 98 15 1301 | 289 | 14
9/13 100 13 | 158 | 91 [ 118 | 28 | 68 | 224 (363 | 36 | 120 | 21 | 32 | 148 | 35 | 29 | 286 | 69 | 25 [355|322 | 23
9/14 156 25 1252 | 160 | 105 | 90 | 226 | 241 | 574 | 144 | 279 | 32 | 55 | 236 | 71 63 | 424 | 102 | 35 | 420 | 430 | 32
9/15 99 25 | 208 | 114 | 120 | 54 | 109 | 210 | 337 | 52 | 112 | 18 | 27 | 172 | 49 | 37 | 249 | 75 | 36 | 253 | 299 | 26
9/16 73 12 1 92 [ 106 | 77 | 49 | 95 | 190 | 155 | 26 | 51 7 25 | 64 | 24 | 31 | 189 | 67 | 20 | 211|235 | 16
9/17 87 41 | 101 | 96 | 96 | 24 | 81 [ 227 | 265 | 44 | 142 | 18 | 44 | 107 | 32 | 33 | 199 | 21 | 17 | 189 | 269 | 19
9/18 57 22 1228 | 76 | 117 | 45 | 114 | 117 | 502 | 63 | 46 4 16 | 77 | 38 | 23 | 164 | 47 15 1169 | 194 | 12
9/19 75 9 | 122 54 | 74 | 58 | 79 | 163|233 [ 22 | 72 | 25 | 15 | 104 | 39 | 31 |206 | 55 | 19 [ 219 | 239 | 16
9/20 52 28 | 118 | 81 | 45 | 38 | 41 | 146 | 122 | 26 | 51 10 17 | 75 | 28 | 21 | 152 | 44 | 14 | 154 | 181 | 11
921 48 18 | 52 | 119 | 47 | 40 | 70 | 133 | 211 | 23 | 44 9 15 | 69 | 26 19 | 141 | 42 13 | 142 [ 170 | 10
9/22 57 5 103 | 83 | 72 | 36 | 70 | 148 | 234 | 30 | 60 | 11 18 | 81 31 | 23 | 164 | 47 15 | 168 | 194 | 12
9/23 46 15 [ 105 | 75 | 64 | 30 | 58 | 131 | 208 | 22 | 41 9 15 | 67 | 26 18 | 138 | 41 12 | 137 | 166 | 10

<Table 6> 2017 Purchase/Sales Data

Sales Sales
A Purchase ; Purchase
Product quantity/ | Sales |7 o [Purchasel ) e Product quantity/ | Sales | " [Purchase ) e
Demand unit g unit . Demand unit . unit .
Item no - - (F: ; ratio Item no - ) (F: ) ratio
(A: Actual | price Forecast) price (A: Actual | price Forecast) price
demand) demand)
40 | 2100033679681 140 29,000 200 23,780 0.70 | 5 | 2100010093684 3,910 42,000 4,000 34,860 0.98
27 | 2100010205094 400 48,200 550 39,500 0.73 | 6 | 8801448163362 2,955 38,500 3,000 30,800 0.99
26 | 2100010669506 440 53,000 600 43,460 0.73 | 28 | 8801448163409 395 35,000 400 28,000 0.99
34 | 8801448289277 185 44,000 250 36,080 0.74 | 4 | 2100010564580 4,525 58,000 4,500 47,560 1.01
22 2100010387714 610 39,000 800 31,980 0.76 | 7 | 8801448111257 3,021 36,500 3,000 29,200 1.01
39 | 2100041178442 155 39,000 200 31,980 0.78 | 24 | 8801448160491 516 50,000 500 40,000 1.03
25 | 8801448160521 490 39,000 600 31,200 0.82 | 11 | 8809043874072 2,069 50,000 2,000 40,000 1.03
31 | 8801448289246 205 57,500 250 47,150 0.82 ] 12 | 8801448186842 1,575 36,900 1,500 30,250 1.05
38 | 2100035986060 165 48,000 200 39,360 0.83 | 23 | 8809043874195 533 37,000 500 29,600 1.07

15 | 8801448162594 1,345 35,000 1,600 28,000 | 0.84 | 1 | 8801448130456 5,357 33,500 5,000 28,280 | 1.07

10 | 8809043874041 2,115 46,000 2,500 37,720 | 0.85 | 2 | 8801448130449 5,363 43,000 5,000 36,550 1.07

19 | 8801448213432 765 39,000 900 31,200 | 0.85 | 3 | 8801448111240 4,834 40,000 4,500 34,000 | 1.07
29 | 2100000006816 350 69,000 400 58,650 | 0.88 | 13 | 8809043874034 1,644 54,000 1,500 44280 | 1.10
36 | 2100033679674 175 43,000 200 35260 | 0.88 | 9 | 8801448163034 2,422 25,000 2,200 20,500 | 1.10

17 | 8801448162532 1,070 38,500 1,200 30,800 | 0.89 | 16 | 8801448137950 1,355 24,500 1,200 21,300 1.13

21 | 8801448213456 650 49,000 700 42,630 | 0.93 | 14 | 8801448186859 1,368 45,500 1,200 36,400 | 1.14

20 | 2100011923225 750 51,400 800 42,100 0.94 | 35 | 8801448270688 176 74,000 150 64,380 1.17
8 2100010101433 2,645 49,000 2,800 40,670 0.94 | 18 | 8801448114319 959 26,500 800 22,520 1.20
32 2100031138722 195 98,000 200 80,360 0.98 | 30 | 2100010505262 297 39,000 200 31,980 1.49
33 | 8801448163058 195 24,000 200 19,920 0.98 |37 | 2100010505279 181 36,000 120 29,520 1.51
3.2 HA&E 0|F2 st Etuf EFHEX| AL FdZA(F)9 AAFLA) volH7l FEEgong

AFRI &S AXte] B7]2 gt} o)A Al&<l 2017d
FANE s FA0 o AFHIE AES Y3 o]E ¢} AFHIE AAATE <Table 6>3F 2okt
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(Table 7> Statistics of 2017 A/F Ratio
A/F ratio N minimum maximum mean std. dev variance skewness kurtosis
statistics 40 .70 1.51 9770 17950 032 1.015 1.908
<Table 7>2} o] 2017\ AvljdolH A/FH| &S] Hit 3.4 FAHO DES 0|28 =22 AMH
£0.97700]H, A= 0.179500] ) o] A A/FH]&2]
Bt ZFEAAE o] &t raun] RS o] &% F o[Al 2017\ HolHE o] &3 AAFNE 2t 2018
TEgs AT 9 W FEEHS A B2 3t B Ao A
2l RS o] &3t FiEwF MY dAakE 7hee] A
3.3 A/FHIB2| BN HB A ot 2.
A, Ff 74 3 wj7HA, A el gk &1
AR FRek Ao oA AFH S0l ATFAL u] = 38kl Co(overage cost)®} Cu(underage cost)S -3},
A QEA A Btk B2 doly ®ES7} 407071 =4, A HolE AFHIES] Hwt EFAAE e
ol AFAS 7H8E 5 9A 9 71eakA Kolmogorov- AA, AFRE& Bt RFHAE d5A] 6 48381

Smirnov A=< AA 5T} <Table 8>3 7o) 7= Ay 7S B3 FFAAE 7ok
EAGE] 0.1028 Fo5F 5%AA 7129 021580 2} LA, S AIM] (critical ratio)E AlAFskaL AM| ol B
ong AHatAe] sle Aow AT F Ak o= z@ks TRTh
mpAE o R Q = przxoE o€t FEE QE ANt
<Table 8> Normality Test of A/F Ratio g
Kolmogorov-Smirnov 2018 HolEHE A el <Table 9>9F Zo] A|A|
AF statistics df critical region a sk 4= 9lal, 2018 HlolHE o] &3t 7ol elS Huj
e | w 25 | 6 | s FEg A4 AT <Table 1053 2rh
<Table 9> 2018 Purchase/Sales Data
Product Sales %gcif ij!ﬁs Purchase PULC;}?SE I;?f)l(?lljj(:atl Product Sales Cs)tugcﬁf S:rllﬁs Purchase PuLcr:}?se Igfglglj](;l
Item no quantity | Estimated ; quantity ) unit ltem no quantity | Estimated . quantity ) unit
demand | P price price demand | Pr'® price price
38 (2100010205094 | 210 - 52,000 300 | 43,160 | 26,000 | 11 |8801448130449 | 2,650 105 61,000 | 2,650 | 53,070 | 30,500
20 12100010387714 | 861 - 37,000 1,200 30,710 | 18,500 | 13 | 8801448153660 | 1,700 157 57,600 1,700 46,080 | 28,800
9 (2100010093684 | 3,164 - 47,000 | 4,500 | 39,950 | 23,500 | 16 8801448130456 | 1,500 136 48,500 | 1,500 | 38,800 | 24,250
2 2100010564580 | 5,236 - 64,000 7,000 52,480 | 32,000 | 19 |8801448161733| 800 66 30,500 800 24,400 | 15,250
39 (2100011922464 | 189 - 69,000 | 250 56,580 | 34,500 | 15 | 8801448137950 | 1,600 129 32,000 | 1,600 | 25,600 | 16,000
27 12100010669506 | 546 - 54,000 700 44280 | 27,000 | 8 |8801448162532| 3,000 412 40,000 3,000 32,800 | 20,000
29 (2100011923225 | 483 - 58,000 700 | 47,560 | 29,000 | 1 |8801448162594 | 4,700 652 35,000 | 4,700 | 29,050 | 17,500
26 12100011922730 | 567 - 40,000 700 32,800 | 20,000 |21 |8801448186859| 700 100 56,800 700 45,440 | 28,400
36 (2100031138722 | 287 - 103,500 | 400 84,870 | 51,750 | 14 | 8801448186880 | 1,500 196 33,500 | 1,500 | 27,470 | 16,750
40 12100011923775 | 182 - 28,000 220 22,960 | 14,000 | 34 8801448226906 | 250 40 68,500 250 54,800 | 34,250
31 (2100030844006 | 385 - 53,000 550 | 43,460 | 26,500 |30 8801448186842 | 400 65 42200 | 400 | 33,760 | 21,100
24 12100033679674 | 602 - 39,000 800 31,980 | 19,500 | 12 | 8801448262720 | 1,600 397 44,500 1,600 35,600 | 22,250
23 2100036535090 | 700 - 33,500 800 | 27,470 | 16,750 | 22 | 8801448270688 | 600 150 71,000 600 | 61,770 | 35,500
37 12100039718865 | 266 - 85,500 300 70,110 | 42,750 | 25 | 8809043874010 | 450 135 25,000 450 20,500 | 12,500
28 2100042707856 | 504 - 59,000 550 | 48,380 | 29,500 | 7 |8809043874027 | 3,000 964 26,000 | 3,000 | 21,320 | 13,000
6 | 8801448111257 | 4,228 - 38,500 5,500 30,800 | 19,250 | 18 | 8801448270695 | 800 277 66,600 800 57,942 | 33,300
10 | 8801448111240 | 2,919 - 41,600 | 4,000 | 35360 | 20,800 | 32 8809043874034 | 280 87 56,500 | 280 | 46,330 | 28,250
5 | 8801448114319 | 4,403 - 50,000 5,500 42,500 | 25,000 | 4 |8809043874041 | 3,200 989 37,500 3,200 30,750 | 18,750
17 | 8801448122260 | 1,491 - 52,400 | 1,500 | 44,540 | 26,200 | 3 |8809043874188 | 3,200 | 1,414 | 33,000 | 3,200 | 26,400 | 16,500
33 | 8801448125650 | 360 15 31,000 360 26,350 | 15,500 | 35 [8809043874195| 200 106 32,000 200 25,600 | 16,000
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<Table 10> 2018 Order Quantity(Q) Calculation Results
Product. no Co Cu Critical ratio u o Z Q L(2)
38 17,160 8,840 0.34 293 54 -0.41 27 0.64
20 12,210 6,290 0.34 1,172 215 -0.41 1,084 0.64
9 16,450 7,050 0.30 4,397 808 -0.52 3,973 0.71
2 20,480 11,520 0.36 6,839 1,257 -0.36 6,389 0.60
39 22,080 12,420 0.36 244 45 -0.36 228 0.60
27 17,280 9,720 0.36 684 126 -0.36 639 0.60
29 18,560 10,440 0.36 684 126 -0.36 639 0.60
26 12,800 7,200 0.36 684 126 -0.36 639 0.60
36 33,120 18,630 0.36 391 72 -0.36 365 0.60
40 8,960 5,040 0.36 215 39 -0.36 201 0.60
31 16,960 9,540 0.36 537 99 -0.36 502 0.60
24 12,480 7,020 0.36 782 144 -0.36 730 0.60
23 10,720 6,030 0.36 782 144 -0.36 730 0.60
37 27,360 15,390 0.36 293 54 -0.36 274 0.60
28 18,880 10,620 0.36 537 99 -0.36 502 0.60
6 11,550 7,700 0.40 5,374 987 -0.25 5,123 0.54
10 14,560 6,240 0.30 3,908 718 -0.52 3,531 0.71
5 17,500 7,500 0.30 5,374 987 -0.52 4,856 0.71
17 18,340 7,860 0.30 1,466 269 -0.52 1,324 0.71
33 10,850 4,650 0.30 352 65 -0.52 318 0.71
11 22,570 7,930 0.26 2,589 476 -0.64 2,283 0.80
13 17,280 11,520 0.40 1,661 305 -0.25 1,584 0.54
16 14,550 9,700 0.40 1,466 269 -0.25 1,397 0.54
19 9,150 6,100 0.40 782 144 -0.25 745 0.54
15 9,600 6,400 0.40 1,563 287 -0.25 1,490 0.54
8 12,800 7,200 0.36 2,931 539 -0.36 2,738 0.60
1 11,550 5,950 0.34 4,592 844 -0.41 4,244 0.64
21 17,040 11,360 0.40 684 126 -0.25 652 0.54
14 10,720 6,030 0.36 1,466 269 -0.36 1,369 0.60
34 20,550 13,700 0.40 244 45 -0.25 233 0.54
30 12,660 8,440 0.40 391 72 -0.25 373 0.54
12 13,350 8,900 0.40 1,563 287 -0.25 1,490 0.54
22 26,270 9,230 0.26 586 108 -0.64 517 0.80
25 8,000 4,500 0.36 440 81 -0.36 411 0.60
7 8,320 4,680 0.36 2,931 539 -0.36 2,738 0.60
18 24,642 8,658 0.26 782 144 -0.64 689 0.80
32 18,080 10,170 0.36 274 50 -0.36 256 0.60
4 12,000 6,750 0.36 3,126 574 -0.36 2,921 0.60
3 9,900 6,600 0.40 3,126 574 -0.25 2,981 0.54
35 9,600 6,400 0.40 195 36 -0.25 186 0.54




An Empirical Analysis on Optimal Oder Quantity of Perishable and Seasonal Products 49

3.5 F=ZE0 mE Yk Hlw

20181 ©le]ElE o] &3to] 7dlo]9s Hdglete F
TES gt on® oA FiEwd wE JASAA
S5 AR o Al 7HH] 2Ee] A ES H|
WL Aolth Al 74A wdolgk AA| vt v
o] FalA = 7R de] 24 2, 7|ge]dS
Slols FEHS MdTFez A8 AA AAX (At
A e dAo vlfas J43 A (dAnd)s
Do), i d AHEAS 23S ARSHA 5 AbEA

<Table 11> Calculation Formula by Measurement and Notation

Measured value Equations
Q ntzxXo
. . _ Cu
(profit-maximizing order quantity) | @(z) = Cot G

(expected)sales

u— (expected)sales

(expected)loss sales

o X L(z)
L(z) = Expected lost sales with
standard normal distribution

. Q—pn
o

(expected)leftover inventory

Q— (expected)sales

(expected)fill rate

(expected)sales
u

(expected)profit

[ Cux(expected)sales] —

[ Cox(expected)leftover inventory ]
Cu= price-cost
Co = cost-leftover value

(expected)maximum profit

Cu X p

(expected)mismatch costs

[ Cox(expected)leftover inventory]+
[ Cux(expected)loss sales ]

in-stock probability

stockout probability

1—-d(z)

@ = Oder quantity
u = Expected demand
o = Standard deviation of demand

. Cu = Underage cost
% notation Co = Overage cost
& (z) : Distribution function of the
standard normal
uu'tr'. lm t —&
critcalratio = (70+Ch
AR S o] &sto] Al 7HA] Bd Z4zhe] A& A
) Bgkeh WA o] EHY JHR Al YA E A
34 A= <Table 12>9F 2t AHAE AAbsHAA
FuE QAR FEY ALFLEE A AT

o

SO Froud mdo] o8 AgE FEIL A

g3to] 4R ES ALbs] BH <Table 13> 2ol A&
=]

Ao w x4 488 7S ARy <Table
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{Table 12> Performance Measure of a Theoretical Model

Product. Q expected | expected ﬁég%%t:rd fill expected | in-stock stockout ;ﬁ;ﬁ fn)fgr?]gtt?:ﬂ

no sales loss sales inventory rate profit probability | provability profit costs
38 271 259 34 12 88.27 2,077,993 34.00 66.00 2,591,004 513,011
20 1,084 1,035 138 49 88.27 5,914,287 34.00 66.00 7,374,396 1,460,109
9 3,973 3,819 571 154 86.87 24,395,380 30.00 70.00 30,995,325 6,599,945
2 6,389 6,081 758 308 88.91 63,742,756 36.00 64.00 78,785,280 15,042,524
39 228 217 27 11 88.91 2,454,381 36.00 64.00 3,033,585 579,204
27 639 608 76 31 88.91 5,378,295 36.00 64.00 6,647,508 1,269,213
29 639 608 76 31 88.91 5,776,687 36.00 64.00 7,139,916 1,363,229
26 639 608 76 31 88.91 3,983,922 36.00 64.00 4,924,080 940,158
36 365 347 43 18 88.91 5,890,514 36.00 64.00 7,280,604 1,390,090
40 201 191 24 10 88.91 876,463 36.00 64.00 1,083,298 206,835
31 502 478 60 24 88.91 4,147,548 36.00 64.00 5,126,319 978,771
24 730 695 87 35 88.91 4,439,228 36.00 64.00 5,486,832 1,047,604
23 730 695 87 35 88.91 3,813,183 36.00 64.00 4,713,048 899,865
37 274 261 33 13 88.91 3,649,557 36.00 64.00 4,510,809 861,252
28 502 478 60 24 88.91 4,617,081 36.00 64.00 5,706,657 1,089,576
6 5,123 4,842 531 281 90.11 34,033,679 40.00 60.00 41,375,950 7,342,271
10 3,531 3,395 513 137 86.87 19,193,339 30.00 70.00 24,385,920 5,192,581
5 4,856 4,668 706 188 86.87 31,719,762 30.00 70.00 40,301,250 8,581,488
17 1,324 1,273 192 51 86.87 9,066,085 30.00 70.00 11,518,830 2,452,745
33 318 306 46 12 86.87 1,287,246 30.00 70.00 1,635,498 348,252
11 2,283 2,208 381 75 85.29 15,825,248 26.00 74.00 20,531,167 4,705,919
13 1,584 1,497 164 87 90.11 15,738,266 40.00 60.00 19,133,568 3,395,302
16 1,397 1,321 145 71 90.11 11,692,799 40.00 60.00 14,215,350 2,522,551
19 745 704 77 41 90.11 3,921,708 40.00 60.00 4,767,760 846,052
15 1,490 1,409 155 82 90.11 8,229,159 40.00 60.00 10,004,480 1,775,321
8 2,738 2,606 325 132 88.91 17,073,953 36.00 64.00 21,103,200 4,029,247
1 4,244 4,053 539 191 88.27 21,912,169 34.00 66.00 27,321,805 5,409,636
21 652 616 68 36 90.11 6,390,456 40.00 60.00 7,769,104 1,378,648
14 1,369 1,303 163 66 88.91 7,149,718 36.00 64.00 8,836,965 1,687,247
34 233 220 24 13 90.11 2,752,429 40.00 60.00 3,346,225 593,796
30 373 352 39 20 90.11 2,713,051 40.00 60.00 3,298,352 585,301
12 1,490 1,409 155 82 90.11 11,443,674 40.00 60.00 13,912,480 2,468,806
22 517 500 86 17 85.29 4,170,464 26.00 74.00 5,410,626 1,240,162
25 411 391 49 20 88.91 1,600,683 36.00 64.00 1,978,425 371,742
7 2,738 2,606 325 132 88.91 11,098,069 36.00 64.00 13,717,080 2,619,011
18 689 667 115 23 85.29 5,216,017 26.00 74.00 6,767,093 1,551,076
32 256 243 30 12 88.91 2,250,916 36.00 64.00 2,782,105 531,189
4 2,921 2,780 347 141 88.91 17,073,953 36.00 64.00 21,103,200 4,029,247
3 2,981 2,817 309 164 90.11 16,972,640 40.00 60.00 20,634,240 3,661,600
35 186 176 19 10 90.11 1,028,645 40.00 60.00 1,250,560 221,915
sum/ 61,615 58,742 7,659 2,876 88.47 | 420,711,403 3545 64.55 522,499,894 | 101,788,491

average
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{Table 13> Performance Measure of a Order Quantity Recalculation Model

51

Prondc:J ct. Q sales loss sales irlm(?/féﬁ\tlgrry fill rate profit m?));'gf]i?m m'gg:;Ch
38 271 210 - 61 71.65 811,547 2,591,004 1,779,457
20 1,084 861 - 223 73.44 2,698,288 7,374,396 4,676,108
9 3,973 3,164 - 809 71.97 8,999,540 30,995,325 21,995,785
2 6,389 5,236 - 1,153 76.56 36,713,543 78,785,280 42,071,737
39 228 189 - 39 71.38 1,482,635 3,033,585 1,550,950
27 639 546 - 93 79.84 3,702,505 6,647,508 2,945,003
29 639 483 - 156 70.62 2,149,765 7,139,916 4,990,151
26 639 567 - 72 82.91 3,162,596 4,924,080 1,761,484
36 365 287 - 78 73.44 2,761,375 7,280,604 4,519,229
40 201 182 - 19 84.67 748,971 1,083,298 334,326
31 502 385 - 117 71.65 1,689,239 5,126,319 3,437,080
24 730 602 - 128 71.02 2,627,036 5,486,832 2,859,796
23 730 700 - 30 89.56 3,898,057 4,713,048 814,991
37 274 266 - 8 90.75 3,880,414 4,510,809 630,395
28 502 502 2 - 93.41 5,330,827 5,706,657 375,830
6 5,123 4,228 - 895 78.68 22,213,926 41,375,950 19,162,024
10 3,531 2919 - 612 74.69 9,296,845 24,385,920 15,089,075
5 4,856 4,403 - 453 81.94 25,098,752 40,301,250 15,202,498
17 1,324 1,324 167 - 90.37 10,409,039 11,518,830 1,109,791
33 318 318 57 - 90.37 1,477,925 1,635,498 157,573
11 2,283 2,283 472 - 88.18 18,104,402 20,531,167 2,426,765
13 1,584 1,584 274 - 95.35 18,242,970 19,133,568 890,598
16 1,397 1,397 239 - 95.35 13,553,677 14,215,350 661,673
19 745 745 121 - 95.35 4,545,838 4,767,760 221,922
15 1,490 1,490 238 - 95.35 9,538,808 10,004,480 465,672
8 2,738 2,738 674 - 93.41 19,713,384 21,103,200 1,389,816
1 4,244 4,244 1,109 - 92.42 25,251,357 27,321,805 2,070,448
21 652 652 148 - 95.35 7,407,480 7,769,104 361,624
14 1,369 1,369 327 - 93.41 8,254,979 8,836,965 581,986
34 233 233 57 - 95.35 3,190,470 3,346,225 155,755
30 373 373 93 - 95.35 3,144,826 3,298,352 153,526
12 1,490 1,490 507 - 95.35 13,264,905 13,912,480 647,575
22 517 517 233 - 88.18 4,771,095 5,410,626 639,531
25 411 411 175 - 93.41 1,848,130 1,978,425 130,295
7 2,738 2,738 1,226 - 93.41 12,813,699 13,717,080 903,381
18 689 689 388 - 88.18 5,967,229 6,767,093 799,864
32 256 256 112 - 93.41 2,598,881 2,782,105 183,224
4 2,921 2,921 1,268 - 93.41 19,713,384 21,103,200 1,389,816
3 2,981 2,981 1,633 - 95.35 19,673,791 20,634,240 960,449
35 186 186 120 - 95.35 1,192,351 1,250,560 58,209

sum 61,615 56,669 9,640 4,946 85.35 361,944,481 522,499,894 160,555,412
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<Table 14> Performance Measure of a Actual Data Model
Prondouot. Q sales loss sales i*?/féﬂ\t/grry fill rate profit meg;lg;il:m m'g(T;tl;Ch
38 300 210 - 90 70.00 312,000 2,652,000 2,340,000
20 1,200 861 - 339 71.75 1,276,500 7,548,000 6,271,500
9 4,500 3,164 - 1,336 70.31 329,000 31,725,000 31,396,000
2 7,000 5,236 - 1,764 74.80 24,192,000 80,640,000 56,448,000
39 250 189 - 61 75.60 1,000,500 3,105,000 2,104,500
27 700 546 - 154 78.00 2,646,000 6,804,000 4,158,000
29 700 483 - 217 69.00 1,015,000 7,308,000 6,293,000
26 700 567 - 133 81.00 2,380,000 5,040,000 2,660,000
36 400 287 - 113 71.75 1,604,250 7,452,000 5,847,750
40 220 182 - 38 82.73 576,800 1,108,800 532,000
31 550 385 - 165 70.00 874,500 5,247,000 4,372,500
24 800 602 - 198 75.25 1,755,000 5,616,000 3,861,000
23 800 700 - 100 87.50 3,149,000 4,824,000 1,675,000
37 300 266 - 34 88.67 3,163,500 4,617,000 1,453,500
28 550 504 - 46 91.64 4,484,000 5,841,000 1,357,000
6 5,500 4,228 - 1,272 76.87 17,864,000 42,350,000 24,486,000
10 4,000 2919 - 1,081 72.98 2,475,200 24,960,000 22,484,800
5 5,500 4,403 - 1,097 80.05 13,825,000 41,250,000 27,425,000
17 1,500 1,491 - 9 99.40 11,554,200 11,790,000 235,800
33 360 360 15 - 100.00 1,674,000 1,674,000 -
11 2,650 2,650 105 - 100.00 21,014,500 21,014,500 -
13 1,700 1,700 157 - 100.00 19,584,000 19,584,000 -
16 1,500 1,500 136 - 100.00 14,550,000 14,550,000 -
19 800 800 66 - 100.00 4,880,000 4,880,000 -
15 1,600 1,600 129 - 100.00 10,240,000 10,240,000 -
8 3,000 3,000 412 - 100.00 21,600,000 21,600,000 -
1 4,700 4,700 652 - 100.00 27,965,000 27,965,000 -
21 700 700 100 - 100.00 7,952,000 7,952,000 -
14 1,500 1,500 196 - 100.00 9,045,000 9,045,000 -
34 250 250 40 - 100.00 3,425,000 3,425,000 -
30 400 400 65 - 100.00 3,376,000 3,376,000 -
12 1,600 1,600 397 - 100.00 14,240,000 14,240,000 -
22 600 600 150 - 100.00 5,538,000 5,538,000 -
25 450 450 135 - 100.00 2,025,000 2,025,000 -
7 3,000 3,000 964 - 100.00 14,040,000 14,040,000 -
18 800 800 277 - 100.00 6,926,400 6,926,400 -
32 280 280 87 - 100.00 2,847,600 2,847,600 -
4 3,200 3,200 989 - 100.00 21,600,000 21,600,000 -
3 3,200 3,200 1,414 - 100.00 21,120,000 21,120,000 -
35 200 200 106 - 100.00 1,280,000 1,280,000 -
sum 67,960 59,713 6,592 8,247 87.86 329,398,950 534,800,300 205,401,350
<Table 15> Comparison of Performance Measure by Model
Model Q sales loss sales i#tf/fé?w\tlgrry fill rate profit me;;:lg?ﬁjm mlgg;?;ch
theoretical 61,615 58,742 7,659 2,876 88.47 420,711,403 522,499,984 101,788,491
recalculation 61,615 56,669 9,640 4,946 85.35 361,944,481 522,499,984 160,555,412
actual 67,960 59,713 6,592 8,247 87.86 329,398,950 534,800,300 205,401,350
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