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Stock-Out Problem Reduction of Shoe Retail Store:
A Case Study of XYZ Company

_

The objective of this research is to present a framework to reduce the shoes stock

out problem stemmed from unavailable of appropriate shoes’ size that match customers’
requirement. Besides, the aforementioned problem has long been found significant and well
recognized in retail store management. The research model is analytical research using sample
sizes of 14,967 customers and data analyzing technique of that retrieving from the retail’s
point of sales (POS) system. Then the data cleaning process is conducted separately for each
interested factor. After cleaning data, the lower and upper bounds of appropriate stock
quantities corresponding to different shoe sizes are provided. The obtained results for each
objective are explained as follows: 1) Result according to the first objective: Using sales record
during year 2561-2563, the relationship between sales and shoe sizes can be determined by
using K-mean clustering technique. The cleaned data can be clustered into three clusters
as (1) the most popular shoe sizes group (9 and 9.5), (2) the medium popular shoe sizes
group (10-10.5 and 7.5-8.5), (3) the lowest popular shoe sizes group (4.5-7 and 11-15) and 2)
Result according to the second objective: To define the appropriate stock quantity, the 95%
confidence interval can be used by its lower limit represented min (reorder point) and the

upper limit denoted max (target value) in min-max inventory policy.

Keywords: Inventory management, Retail store, K-mean clustering
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dudiueanviedudvitlalaenisldimatianng
LUINAUAIETS K-mean clustering eonidu 3
nau lawn

« it 1 aefounadoun 4.5 - 7 uaw 11-15

« Nt 2 afivuindiaud 10-10.5 uag 7.5-
8.5

« Nl 3 axflvunadaust 9-9.5
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nmsiivafenduaidmiuaieauin 9-9.5 1Ju
vidniienauauerarNFeINITAUAATINNAT
Tugrsvwnsug  wenanidiensavenldas
ANYULNIIAIUANNIBNITATIVADUALATUA
asnddlutaadenamiizdodinnududuniuun
Audndug
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LBYININNSILASIELTIa N AN ALY
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FIN1FIATIEAAUANLUAA@IEARAD AuAT ID.
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2190 lneilgnuszasaldilumatndlunisuszend
fududn ID. Buq sl

3) wan1suiUSunafanduA1d1usU
S94¥11 1D.2190

dwSuaudn ID. 2190 Yuaunsauen
Aasendedniagldteyaiansl 2562 lngwa
YOINITUENIATILALAAIF IS 3. nd99N
T aimaildunyhnsadistiseadesiu 95%
OMUOUUAULLAZ VB ULAA1 T BIdf BN A LAY
yosuazvafivsumsaziimsdaiuelsly
wiazdseazBuauanslunsied 3. wul1 vue
4.5, 5,6, waz 12-15 Liffvonmeaenasaisd lu
Yugfivun 5.5 uay 6.5-11.5 JvaunuuLay
YOUNEVBIERONAUAUANTINST 4 Tag
sznunddanatontunazsmunliveunans
ﬁmﬁ'mﬁuﬁm@ué 2RV ULUAUULAZIBULYRA
ez

6. #3UNAN1TILUAZRAUTINA
NUITYUIINSIATIEToUAE DAY
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[

FUNUSAVVUINVDITOUNT HAGNEAITIATIER
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- Juvesseaiflvenuieilndfunazlsl
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MsaTInenagladaanduasdnnaiy

clustering @unsawuanguuesyuineenidy 3

ey lawn (1) nduvuanilanuilegasn

ABNGNTBIVLIA 9 Uag 9.5 (2) NGUIUIATITAIY

Uil 6 atiufl 2 nsngreu - Sunnew 2563

HeuU1uNae ABNENVDIVUINAIA 10-10.5 uay
7.5-85 way (3) ngurwIandnnulleutey fie
NaY YWIAASUA 4.5 - 7 Uay 11-15

no. | Product ID. |yafsasum)|yarazasum)| % avau Product ID. |yaf153(um) | yarazauum)| % asau
1 2190 992,029 992,029 1.39% |49 2169 732,452 40,433,847 | 56.86%
2 2158 976,041 1,968,071 2.77% | 50 2160 730,640 41,164,487 | 57.88%
3 2192 958,558 2,926,628 4.12% |51 2224 729,383 41,893,870 | 58.91%
4| 2226 958,498 3,885,126 | 546% |52| 2151 724,353 42,618,223 | 59.93%
5| 2213 926,303 4,811,430 | 6.77% |53| 2234 724,106 43,342,329 | 60.94%
6| 2225 924,314 5735743 | 807% | 54| 2161 722,997 44,065,326 | 61.96%
7| 2239 908,830 6,644,573 | 9.34% |55| 2180 722,462 44,787,788 | 62.98%
8| 2220 898,475 7,543,048 | 10.61% | 56 | 2211 718,413 45,506,201 | 63.99%
9| 2222 894,713 8,437,760 | 11.86% | 57| 2203 717,265 46,223,466 | 65.00%
10| 2184 893,752 9,331,512 | 13.12% | 58| 2150 715,602 46,939,068 | 66.00%
1| 2172 893,079 10,224,591 | 14.38% | 59| 2201 711,404 47,650,472 | 67.00%
12 2179 885,159 11,109,750 | 15.62% | 60| 2154 707,652 48,358,124 | 68.00%
13| 2157 866,953 11,976,703 | 16.84% | 61| 2178 698,782 49,056,906 | 68.98%
14 2209 861,825 12,838,528 | 18.05% | 62 2221 698,594 49,755,499 | 69.96%
15| 2204 852,143 13,690,670 | 19.25% | 63| 2242 697,673 50,453,172 | 70.94%
16| 2237 848,222 14,538,893 | 20.44% | 64| 2193 696,505 51,149,677 | 71.92%
17] 2236 847,242 15,386,135 | 21.63% | 65| 2174 694,109 51,843,785 | 72.90%
18] 2214 843,193 16,229,327 | 22.82% | 66| 2188 690,604 52,534,390 | 73.87%
19 2183 839,827 17,069,154 | 24.00% | 67| 2168 688,753 53,223,143 | 74.84%
20| 2186 835,659 17,904,813 | 25.18% | 68 2189 688,496 53,911,638 | 75.81%
21 2238 834,075 18,738,888 | 26.35% | 69 2228 682,694 54,594,332 | 76.77%
22| 227 830,858 19,569,746 | 27.52% | 70 2216 679,823 55,274,155 | 77.72%
23| 2241 830,481 20,400,227 | 28.69% [ 71 2148 679,239 55,953,394 | 78.68%
24| 2152 819,314 21,219,541 | 29.84% | 72| 2156 678,902 56,632,297 | 719.63%
25| 2232 814,730 22,034,272 | 30.98% | 73| 2171 678,695 57,310,991 | 80.59%
26| 2173 801,880 22,836,152 | 32.11% | 74| 2219 670,438 57,981,429 | 81.53%
21| 2231 798,910 23,635,062 | 33.23% | 75| 2200 670,111 58,651,540 | 82.47%
28| 2221 795,544 24,430,606 | 34.35% | 76| 2196 669,002 59,320,543 | 83.41%
29| 2223 790,277 25,220,884 | 35.46% | 77| 2240 666,805 59,987,347 | 84.35%
30| 2147 789,802 26,010,686 | 36.57% | 78| 2187 664,706 60,652,053 | 85.28%
31| 2212 788,416 26,799,102 | 37.68% | 79| 2182 662,983 61,315,036 | 86.22%
32| 2177 787,268 27,586,370 | 38.79% | 80| 2235 647,678 61,962,714 | 87.13%
33| 2185 787,010 28,373,380 | 39.90% | 81 2197 619,463 62,582,177 | 88.00%
34| 2206 783,674 29,157,054 | 41.00% | 82 2167 618,037 63,200,214 | 88.87%
35 2195 772,521 29,929,581 | 42.08% | 83 2218 616,849 63,817,063 | 89.74%
36 2207 770,081 30,699,662 | 43.17% | 84| 2199 600,663 64,417,726 | 90.58%
37 2191 767,408 31,467,071 | 44.25% | 85 2230 589,149 65,006,875 | 91.41%
38| 2202 767,161 32,234,232 | 4533% | 86| 2210 581,952 65,588,827 | 92.23%
39| 2176 763,399 32,997,631 | 46.40% | 87| 2153 578,615 66,167,442 | 93.04%
40| 2205 763,033 33,760,663 | 47.47% |88 | 2155 575,289 66,742,731 | 93.85%
41| 2149 757,508 34,518,172 | 48.54% | 89| 2166 575,249 67,317,980 | 94.66%
42| 2165 750,390 35,268,562 | 49.59% | 90| 2159 564,597 67,882,577 | 95.45%
43| 2198 743,965 36,012,527 | 50.64% | 91| 2163 564,369 68,446,947 | 96.25%
44| 2208 743,441 36,755,968 | 51.68% | 92| 2170 556,598 69,003,545 | 97.03%
45| 2175 741,480 37,497,448 | 52.73% | 93| 2229 552,846 69,556,390 | 97.81%
46| 2181 735,936 38,233,384 | 53.76% | 94| 2194 550,400 70,106,791 | 98.58%
47| 2215 734,709 38,968,093 | 54.79% | 95| 2162 508,563 70,615,354 | 99.29%
48| 2233 733,303 39,701,396 | 55.83% | 96| 2164 501,861 71,117,214 |100.00%

AT 3 YaRA1TINVBITONTIUsRE U TN.A. 2561-2563

9

] s fdw v a ! < -4 s -4
mumii‘usmqmmwmnquamun'ﬁa']amaﬁa'ﬁlws.l (TCL) agTunqu 2 F1UNYBUAEAILASHIANAGEAT
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4117 (US.)|Jan |Feb.|Mar. | Apr. [May | Jun.|Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | @i ﬁ%ﬁmmummgm e 95%
55 0o O ofojofofo]|oO 0 1 0 0 |0.083 0.289 -0.100 0.267
6.5 o O 0|0 1 0O(0]| O 0 0 0 0 |0.083 0.289 -0.100 0.267
7 0 0 312 0 0]10]0 1 0 0 1 10583 0.996 -0.050 1.216
75 210 ofojofofo]|oO 2 1 0 0 (0417 0.793 -0.087 0.920
8 o1 0|0 1 of(4]0 0 3 0 0 |0.750 1.357 -0.112 1.612
8.5 215 2 1 0 112]1 1 1 0 1 |1417 1.311 0.583 2.250
9 311 1 2 0 01011 5 3 1 3 | 1.667 1.557 0.677 2.656
95 0o O 1 1 1 2100 1 3 0 0 |0.750 0.965 0.137 1.363
10 21 4 0 0 0 11110 1 3 1 1 | 1167 1.267 0.361 1.972
10.5 0 0 0 1 0 0]10] 3 1 0 2 0 |0.583 0.996 -0.050 1.216
11 0 0 0 1 5 0]10]0 0 0 0 0 | 0.500 1.446 -0.419 1.419
115 0o O o0 O 31001 1 0 0 2 10583 0.996 -0.050 1.216

ANA 4 Y9AEAINIUIATBIEUAT ID. 2190

w1m (US)| trsmnundedis 95%
55 0.000 1.000
6.5 0.000 1.000

7 0.000 2.000
7.5 0.000 1.000
8 0.000 2.000
8.5 1.000 3.000
9 1.000 3.000
9.5 1.000 2.000
10 1.000 2.000
10.5 0.000 2.000
11 0.000 2.000
11.5 0.000 2.000

AT 5 VBULWAUULALIBULUAA AU VLIATBaRBNaUAT ID. 2190

« M3ivualSunuaRendumainsavile
Tngldansmnandasiu 95% uazuleune min-max
Fsen min (Qmﬁas??a) WUNUAILVOULUAR UaY
A1 max (seAuithune) asdureuuauuresnig
amnudiedi Tagnsuendnsgiseasiudazqu
onfeg1sseahuiineiiian suailiasiiu
aflenduAaeie wuIn 4.5, 5, Lag 6 WAEMSU

PR MITAU 1 593 ¢ lneseazBunuand
FIM5199 4

7. UDLEUDUUY

7.1 daausnuzlunisuinanisideluly
$ufUBneIUIN XYZ wazawdu 9

msdnfuseahivvuaiifinnudengegn fo

[ o/ L | v a [l 1 ¢ 14 o/ <
mumﬁ‘usaaqmmwmﬂquamumimqm’nimﬂm (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANAENI
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