
Marketing Segmentation
Cluster analysis

U.S. Cities



Segmentation

Per capita 
income(000's)Unemployment rateMedian Age%age Asian%age Hispanic%age BlackCity

185322353Albuquerque
225311267Atlanta
1932932312Austin
2211331159Baltimore
2453051126Boston
203322132Charlotte
2493142039Chicago
218311138Cincinnati
2213321547Cleveland
133292123Columbus
2293022130Dallas
2373422313Denver
219311376Detroit
1311291693El Paso
2093022022Fort Worth
16132813309Fresno
245377151Honolulu
2273042828Houston
215321122Indianapolis
197322325Jacksonville
216331430Kansas City
2053341311Las Vegas
21830142414Long Beach
211131104014Los Angeles
209321155Memphis
17123616327Miami
225302631Milwaukee
235324213Minneapolis
243331123Nashville
187322462New Orleans
27113472429NY
241033151444Oakland

176322516Oklahoma City
205321313Omaha
239333640Philadelphia
194312205Phoenix
217352126Pittsburgh
20735538Portland
20832151615Sacramento
238331148St. Louis
175301567San Antonio
2083112219San Diego

31636291411San Francisco
2683020275San Jose
2853512410Seattle
196321420Toledo
193312294Tucson
204331314Tulsa

186294314Virginia Beach

Group U.S. cities into groups that are similar on 
demographics attributes such as 
• percentage of Asians
• percentage of Blacks
• percentage of Hispanics
• Median age
• Unemployment rate
• Median income level



 STANDARDIZE 函數(STANDARDIZE)

 STANDARDIZE(x, mean, standard_dev)

 X 必要。 這是要標準化的值。

 Mean 必要。這是分配的算術平均值。(MEAN)

 Standard_dev 必要。這是分配的標準差。(STDDRV)

z incomez Unempz Agez Asianz Hispanicz Black
-0.87523-0.751460.061342-0.362571.238954-1.17872
0.324386-0.75146-0.43962-0.4523-0.764432.355188
-0.57533-1.49534-1.44154-0.272850.510449-0.68177
0.3243861.4801550.562301-0.4523-0.825141.91345
0.924195-0.75146-0.94058-0.09339-0.218060.091278
-0.27542-1.495340.061342-0.36257-0.825140.422582
0.9241950.736282-0.43962-0.183120.3283230.809103
0.0244820.364346-0.43962-0.4523-0.825140.753886
0.3243862.2240280.061342-0.4523-0.582311.250842
-2.37475-1.49534-1.44154-0.36257-0.82514-0.07437
0.3243860.736282-0.94058-0.362570.3890310.312147
0.624291-0.007591.063261-0.362570.510449-0.62655
0.0244820.736282-0.43962-0.4523-0.703732.852145
-2.374751.480155-1.44154-0.45233.30305-1.17872
-0.275420.736282-0.94058-0.362570.328323-0.12959
-1.475042.224028-1.94250.6244330.93541-0.84742
0.924195-0.751462.5661395.828653-0.58231-1.28916
0.324386-0.00759-0.94058-0.183120.8139930.201712
0.024482-0.751460.061342-0.4523-0.82514-0.12959
-0.57533-0.007590.061342-0.36257-0.703730.03606
0.024482-0.379530.562301-0.4523-0.643020.312147
-0.27542-0.751460.562301-0.18312-0.09664-0.73698
0.0244820.364346-0.940580.7141610.571158-0.57133
0.0244821.480155-0.439620.3552491.542497-0.57133
-0.275420.7362820.061342-0.4523-0.825141.69258
-1.175141.8520912.06518-0.45232.9387980.146495
0.324386-0.75146-0.94058-0.36257-0.52160.367364
0.624291-0.751460.061342-0.18312-0.76443-0.62655
0.924195-1.495340.562301-0.4523-0.82514-0.07437
-0.87523-0.007590.061342-0.36257-0.643022.079102
1.8239081.4801551.0632610.0860660.5711580.25693
0.9241951.1082190.5623010.803889-0.035931.08519
-1.17514-0.379530.061342-0.36257-0.58231-0.4609
-0.27542-0.751460.061342-0.4523-0.70373-0.62655
0.6242910.7362820.562301-0.27285-0.52160.86432
-0.57533-1.1234-0.43962-0.362570.328323-1.06829
0.024482-0.007591.56422-0.36257-0.825140.091278
-0.27542-0.007591.56422-0.09339-0.70373-0.90263
-0.275420.3643460.0613420.8038890.085488-0.51611
0.6242910.3643460.562301-0.4523-0.825141.306059
-1.17514-0.75146-0.94058-0.45232.513837-0.95785
-0.275420.364346-0.439620.5347050.389031-0.84742
3.023526-0.379532.065182.06008-0.03593-0.73698
1.5240040.364346-0.940581.2525290.753284-1.06829
2.123813-0.751461.564220.534705-0.64302-0.7922
-0.57533-0.379530.061342-0.4523-0.64302-0.24003
-0.57533-1.49534-0.43962-0.362570.874701-1.1235
-0.27542-1.12340.562301-0.4523-0.70373-0.57133
-0.87523-0.37953-1.44154-0.18312-0.70373-0.57133

-2.5E-161.01E-162.22E-16-1.2E-17-4.1E-174.08E-1720.918377.02040816331.877556.04081614.5918424.34694Mean
1111113.3343962.6886319011.9961711.144816.472118.11025Std dev



 SUMXMY2(array_x, array_y)
Min DistanceDistance^2 to 4Distance^2 to 3Distance^2 to 2Distance^2 to 1

4.4467227.0437215.086084.446727.016897
3.26685330.1023.2668539.50516719.60865
4.41140532.2379514.782234.41140511.68898
1.21286126.962121.21286112.0571813.52578
3.3228918.936727.7178533.322899.780438

1.67681223.980156.6010681.67681216.3033
3.87351819.481223.8735187.1021065.032486
1.36038724.979231.3603873.5062729.259088
2.82725928.641252.82725912.752659.381499
7.54686749.6146614.776137.54686721.98167
3.52053624.715474.7514795.6603163.520536
3.84894313.078489.5368843.8489436.415243
1.70023436.153151.70023414.6555917.97118
10.8807862.5528732.5055328.005110.88078
3.07887327.533525.6626874.5373683.078873
5.57779446.0938318.3783318.20295.577794
19.6020519.6020558.3265947.6172749.81239
3.97244323.093716.8988724.9789023.972443
0.3516520.451815.6236410.3516511.68407
1.0903924.018243.4101421.090398.753829

1.36407319.03423.5246991.36407310.6714
0.70417118.315668.9703020.7041719.07795
2.56830920.789679.6677055.3278262.568309

024.1520112.277411.021730
028.9811507.60648412.2774

10.9684938.5504822.6275125.4689210.96849
2.39269423.782975.4333862.39269410.97794
0.88562915.484888.4773710.88562911.20567
2.56302715.284839.7922922.56302717.1717
1.10373733.522141.1037378.24539315.59036
7.19855311.1544910.2649713.086857.198553
4.39817613.777554.39817610.102477.38843
0.99805427.888136.7589930.99805410.19072

021.806977.606484011.02173
1.87080217.502591.8708025.5618938.633051
1.74754825.8907912.760241.7475489.374723
3.43999916.561695.4741543.43999912.78879
3.01703116.383189.6906893.01703111.67525
3.45809917.093317.4239283.4580993.913136
1.34817919.677261.3481796.05518512.39109
8.41520139.6638222.2002912.27588.415201
2.77388420.229979.2892873.7130752.773884

0028.9811521.8069724.15201
5.41948913.2212417.4003810.711265.419489
3.8971533.89715317.409849.02028118.26013
0.38136423.894695.1031120.3813649.607522
3.64069827.3186816.148883.64069810.47943
0.39234620.48058.8494110.39234613.56994
2.83225933.002699.0759382.83225910.6071



 MIN

 會傳回㇐組數值中的最小值。

 找出與四個候選城市距離最小(最相似)的城市

Min 
Distance

Distance^
2 to 4

Distance^
2 to 3

Distance^
2 to 2

Distance^
2 to 1

4.4467227.0437215.086084.446727.016897
3.26685330.1023.2668539.50516719.60865
4.41140532.2379514.782234.41140511.68898
1.21286126.962121.21286112.0571813.52578
3.3228918.936727.7178533.322899.780438

1.67681223.980156.6010681.67681216.3033
3.87351819.481223.8735187.1021065.032486
1.36038724.979231.3603873.5062729.259088



 Decision variable(H5:H8)

 Assume cluster =4

 Objective Function(S8)

 =SUM(S10:S58)

ClusterCity
24Los Angeles
34Omaha
25Memphis
43San Francisco

165.3482Sum Dis^2

Min Distance
4.44672

3.266853
4.411405
1.212861
3.32289

1.676812
3.873518
1.360387
2.827259
7.546867
3.520536
3.848943
1.700234
10.88078
3.078873
5.577794
19.60205
3.972443
0.35165
1.09039

1.364073
0.704171
2.568309

0
0

10.96849
2.392694
0.885629
2.563027
1.103737
7.198553
4.398176
0.998054

0
1.870802
1.747548
3.439999
3.017031
3.458099
1.348179
8.415201
2.773884

0
5.419489
3.897153
0.381364
3.640698
0.392346
2.832259



CityAssigned toMin DistanceDistance^2 to 4Distance^2 to 3Distance^2 to 2Distance^2 to 1
Albuquerque24.4467227.0437215.086084.446727.016897
Atlanta33.26685330.1023.2668539.50516719.60865
Austin24.41140532.2379514.782234.41140511.68898
Baltimore31.21286126.962121.21286112.0571813.52578
Boston23.3228918.936727.7178533.322899.780438
Charlotte21.67681223.980156.6010681.67681216.3033

MATCH函數會搜尋儲存格範圍中的指定項目，並傳回該項目於該範圍中的相對位置。
=MATCH(S10,O10:R10,0) 
找出距離最近的城市為第二個城市


