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Introductory Notes 

The measurement of c h anges in business 
activity over a period of years is one of the more 
useful types of statistical analyses. This mono ­
graph reports the findings of such a measure ­
ment. Specifically, it reports some significant 
economic trends in the retail business in Iowa 
for the years 1939 through 1952 as reflected by 
retail sales and use tax collections . The anal­
ysis of these trends in retail activity utilizes 
a number of statistical techniques . The principle 
techniques used are as follows . Computations 
of indexes of retail sales and use tax collections 
show the growth in retail trade in the State and 
in the ninety-nine counties. Straight line trend 
computations indicate variations in trade activity 
among counties . And various correlation anal­
yses point up the relationship between trade ac­
tivity and population and between trade activity 
and income. 

USES OF DAT A. The data and findings of 
this study can be put to use in a number of ways . 
For example, such a study may be helpful in: 
( 1) planning advertising and sales campaigns and 
determining sales quotas; (2) conducting various 
types of market research, such as consumer 
surveys or wholesale and retail distribution 
analyses; and (3) providing indicators of the 
stability of at least one segment of the economy 
of the State and of the individual counties. 

LIMITATIONS OF DATA. It is possible to 
obtain an approximation of changes in retail 
trade within areas as small as counties by 
studying fluctuations in retail sales and use tax 
collections. These collections represent 2 per -
cent of gross sales of most items purchased at 
the retail level . l / However, certain qualifi-

1 SOME OF THE M ORE N O T ABLE EXE M PTION S AR El GASOl.. lNE, 
BEER, C l GARETTES , CIGARETTE P A PERS , AND OLEOMAR­

GARINE . I N A DD IT I ON, TAN G I BLE PERSONAL PROPERTY 
ACCEPTED BY A RET A I LER IN I OWA A S P A RT CONS I DERA­
T I O N OF A S AL E HAS A TRADE-IN EXEMPT I O N ON I TS SUB­

SEQUEN T SALE , PROVIDIN G T H E SELLER MEETS OTHER 
LEGAL REQUJREMENT S , 

cation s o r l imitat ions in the use of sales and 
use tax receipts must b e noted. 

In the first place, these data do not reflect 
total retail expenditures because of certain ex ­
emptions (See footnote 1) from the sales and 
use tax as specified by the Iowa law . 

Another limitation in using such tax collec ­
tions as an indicator of consumer expenditures, 
and it appears more serious at first observation, 
is that the amounts are expressed in current 
dollars. Consequently, to some extent the data 
reflect price changes as well as variations in 
physical volumes. Those fluctuations resulting 
from price changes can be removed if a suitable 
price index is available to deflate the data. How­
ever, no index of prices is at present computed 
solely for Iowa or for any particular county .in 
the State. 

Fortunately, it may quite reasonably be 
assumed that price changes between counties 
changed at approximately the same rates. There -
fore, this limitation of using data which reflect 
current dollar values as well as changes in phys -
ical volume is not significant in analyzing rela­
tive change. The limitation does not impair the 
usefulness of these data for measuring differ­
ences among the growth patterns of the counties 
or for relating the trends of individual counties 
to the State trend . 

Finally, other limitations develop if consumer 
purchases are used as an index of general eco­
nomic conditions. For example, there is the 
factor of nonavailability of certain goods and 
services in the quantities and qualities desired 
with existing levels of income. The price may 
be too high, substitutes may be necessary, or 
because of shortages or rationing the items can­
not be purchased . Thus, it may be said that re -
tail sales and use tax collections reflect the 
major portion of actual retail sales; but it cannot 
be said that they reflect total retail purchasing 
power. 
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Trends· in Iowa Retail Sales 

SECTION ONE 

I N DE X ES OF TOTAL RETAIL SALES 
AND USE TA X COLLEC T IONS 

Indexes of total retail sales and use tax col­
lections for all of the ninety-nine counties in 
Iowa for the years 1939 through 1952 are pre­
sented in Table 2. From 1939 to 1952, taxed 
retail sales for the State increased by almost 
258 percent. For the ninety-nine counties the 
range of the gains during this period was from a 
low of 1 76 percent i n Boone County to a high of 
363 percent in Cass County. 

Nevertheless, considering the time period 
covered, the differences in income, and some 
factors resulting from war induced patterns of 
living, the degree of uniformity in the growth of 
the counties is noteworthy . Almost two-thirds 
of the counties registered increases in retail 
sales and use tax collections from 1939 to 1952 

TABLE 1. DISTRIBUTION OF 
COUNTIES BY PERCENTAGE 
INCREASE IN TAXED RETAIL 

SALES, 1939 - 1952 

PERCENTAGE INCREASE . 

! 952 OVER 1939 

t 75 BUT LESS THAN 200 

200 BUT LESS THAN 225 

225 BUT LESS TiiAN 250 

250 BUT LESS THAN 275 

275 BUT LESS THA.N 300 

300 BUT LESS THAN 325 

325 BUT LESS THAN 350 

350 BUT LESS THAN 375 

N UMBER OF 

COUNTIES 

3 

15 

31 

28 

16 

3 

2 

1 

within the range of 225 to 275 percent. 
Thirty - seven of the counties had increases 1n 

taxed retail sales from 1939 to 1952 which ex­
ceeded the State average of 257. 7 percent. Fifty­
five counties made gains during this time which 
fell within a range of plus or minus 10 percent of 
the State average. Thirty-six counties were 
within l O percent of achieving the State mark. 

Figure l , which shows pictorially the data 
given in Table 1, makes it possible to contrast 
the growth of individual counties with the achieve ­
ments of the remainder of the State. Generally 
speaking , this figure shows that the largest gains 
were recorded in those counties normally re -
£erred to as our western and our eastern meat 
areas. Increases below the State average oc­
curred in that section usually called the ca~h 
grain area, i.e., the north-northcentral . And 
average or slightly above average gains were 
achieved in the dairy area in the northeastern 
part of Iowa and also in the southern pasture area . 
There are, of course, notable exceptions in all 
sections of the State . 

INDE X ES OF PER CAPITA RETAIL 
SALES AND USE TA X COLLEC­
TIONS IN SELECTED COUNTIES 

Indexes of per capita retail sales and use 
tax collections were computed for only the twenty 
leading counties in Iowa. The counties analyzed 
here were chosen in the following manner . The 
first fifteen counties were selected in terms of 
their rank by per capita income payments . They 
are : (1) Scott, (2) Polk , (3) Linn, (4) Black Hawk , 
(5) Clay, (6) Woodbury, (7) Calhoun, (8)Dubuque , 
(9) W ebster, (10) Jasper, (11) Pocahontas, (12) 
Ida , (13) Lee, (14) Marshall, and ( 1 5) Grundy. 
In addition , five counties were selected because 
of their importance in Iowa in terms of value 
added by manufacture, retail sales , and/or popu ­
lation. They are: ( l) Cerro Gordo, (2) Mus -
catine, (3) Clinton, (4) Pottawattamie, and (5) 
Des Moines. 
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Table 2 . Indexes of Total Retail Sales and Use Tax Collections, by Counties and Iowa, 1939-1952 

NO. COUNTY 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 

1 ADAIR 100.0 l04.6 132.1 139.0 150.0 169.9 185.6 246.1 335.9 393.9 400.2 426.7 434.9 398.0 

2 ADAMS 100.0 102.4 119.6 123.7 132.0 146.4 158,5 215.7 275.9 318.3 338.4 356.6 364.1 332.3 

3 ALLAMAKEE 100.0 102.8 124.4 133.9 138,8 156,8 178.6 233,2 311.8 366.6 363.0 381.4 404.0 369.4 

4 APPANOOSE 100.0 105.4 115,4 I 14.2 124.2 138.0 156.4 203.5 246.3 269.7 278.0 301.4 310.2 280.4 

5 AUDUBON 100.0 107.9 133.9 138.7 146.1 165.1 181.3 252.1 338.5 381.0 396.8 394,8 384.2 367.7 

6 BENTON 100.0 103.0 116. 7 113.5 116.5 132,2 148. 1 201 .4 273.0 322.5 333.5 354.5 357.2 342.9 

7 BLACK HAWK 100.0 109.0 123.5 118.3 127 .4 144.8 167.3 231.5 287.4 318.8 323.7 346.0 359.6 357.4 

8 BOONE 100,0 103.7 115.0 116.0 127 .5 141 .4 155,8 202.6 250.2 286.2 286.2 301. I 284.5 275.7 

9 BREMER 100.0 104.9 126.2 134.7 133.9 152,3 169.0 232,8 306.7 344.0 345.5 376,0 389,0 372.1 

10 BUCHANAN 100.0 106.6 126,8 127.1 128.3 144.7 159.7 223.9 293,0 343. 1 346.5 369.5 376.6 351.7 

11 BUENA VISTA 100,0 106. 1 119. 7 117. 1 124.7 142.7 163.4 227.3 308.2 364.5 371.2 389.8 388.4 366.7 

12 BUTLER 100.0 107.9 129,7 128,2 133.0 153.0 171.9 231.2 305.0 351.9 357,5 390,3 385.7 365.8 

13 CALHOUN 100.0 96,9 111.3 110.5 114. 7 128.7 141 .4 190,6 248,7 293.2 291.9 306,8 310.7 293.7 

14 CARROLL 100,0 109.0 125.7 129.4 137.2 154.6 170.3 243.7 316.9 368.6 366.7 396. 0 402.7 388.2 

15 CASS 100.0 131.2 156.4 159.3 177.4 191.2 215. 1 305.6 391.5 448.5 444.8 475.8 476.5 463. 1 
• 

16 CEDAR 100.0 104. 7 123.0 121.5 127 .2 144.8 163.0 229.2 308.4 377.6 385.7 409. I 407.5 391.5 

17 CERRO GORDO 100.0 102.6 114.7 109.9 117. 1 136.4 158.9 227.4 273.2 324.5 332.4 364.3 363.2 358.2 

18 CHEROKEE 100.0 103.3 117 .5 115.7 114.9 139,9 161.8 223.6 280.7 334.6 330.3 359.5 351.8 326. I 

19 CHICKASAW 100.0 106.1 129.3 130.8 141. 1 157 .5 174.8 230.6 304.5 370.1 358. I 396.0 402.6 368.6 

20 CLARKE 100.0 102.8 123.7 133.4 145.2 I 60. 7 182.3 249.2 326.4 356.0 386. 1 404.9 401.8 378.6 

21 CLAY 100.0 103,9 117 .o 118.4 127 .7 142.6 162. 1 232.2 292.5 340.4 348.3 361 .5 355.8 330.4 

I 22 CLAYTON 100.0 106.2 129.4 130.5 137.0 152.9 175.7 246.2 311.6 358.8 359.4 377.5 379.8 355.4 

.i::i,. 
23 CLINTON 100.0 1 11. 9 125.3 135.0 137.6 149.8 174.3 231 .1 294.9 331.9 326.9 355,2 350.2 357.2 

24 CRAWFORD 100.0 106.3 125.5 134.2 146.8 157.2 174.5 231 .o 317 .5 373.4 388.9 392.8 395.8 379.6 

I 25 DALLAS 100.0 133.3 150.7 152.2 167.3 185,9 203.5 274.8 356,4 405.8 419.3 453.6 462.6 443.2 

26 DAVIS 100.0 100.0 118.0 114.2 132.6 149.0 167.5 235.1 295.1 341.3 371.6 404.3 417 .6 400.8 
27 DECATUR 100.0 99.8 114.1 119.0 130.4 149.5 192.8 227.5 271.4 302.3 329.5 356.6 358.3 325.2 

28 DELAWARE 100.0 104.9 125.8 128.3 133.7 141. 7 159. 1 214.5 285.8 327.9 340,8 357.8 368.1 340.3 

29 DES MOINES . 100.0 106.7 162.7 164.3 165,8 169.2 189.1 241 ,6 285.8 329.1 325.6 339.5 362.7 386.0 

30 DICKINSON 100.0 101.3 113.0 109.3 111 .o 133,3 155.4 220.3 304.7 339.7 341 .6 359.4 337.6 336.4 

31 DUBUQUE 100.0 106.9 124.8 125.9 132.5 148. 1 173.5 241.3 300.1 341.3 333. 1 358.0 373.6 368.6 
32 EMMET 100.0 102.5 113,8 109.0 114.6 131.4 148.1 215.3 283.6 335, 1 342.5 348.0 361.7 335.0 

33 FAYETTE 100.0 106.6 126.2 126.7 132.8 147.6 165.5 220.1 273.6 359.0 313.0 340.1 345,0 331.8 
34 FLOYD 100.0 106.1 121.4 112.5 119.4 137 .7 159.0 208.4 277,9 325.1 323. 1 345,8 362.5 340,3 

35 FRANKLIN 100.0 104. 1 118.3 112,9 I 18.6 137 .6 150.9 206,4 277.8 320.8 336.4 358.2 351.6 333.0 

36 FREMONT 100.0 107.3 120.6 119.3 123.7 145.5 164.9 231.2 311.4 372.9 346.9 343.5 332.9 313.3 
37 GREENE 100.0 104.5 120.6 109,5 134.9 155.2 168.3 225.3 305,3 355.8 360.0 374.4 375.8 355.6 
38 GRUNDY 100.0 108.2 126.4 122.8 124,8 144.9 163.2 224.5 313.9 367.9 387.8 399,9 400.9 403.2 
39 GUTHRIE 100.0 103.5 122.3 122.4 135.8 149,9 167. 1 216.8 288,0 326.2 335.4 364.3 360.0 327.3 
40 HAMILTON 100.0 105.2 119.9 124.7 129.3 145.1 158.3 224,3 292.1 330.8 341.6 367.6 365.9 353.3 

41 HANCOCK 100.0 104.4 122.1 123.7 125.9 144. 1 186.1 208.8 275.9 324.6 347. 1 364.7 352.7 319.2 
42 HARDIN 100.0 99.7 116. 1 117 .2 124.6 144.9 160,4 212.4 277.9 325.0 330.7 350.3 353.2 330.9 
43 HARRISON 100.0 106.4 120.8 129.1 142.3 159,8 172.4 229,5 308.9 351.9 357.0 362.8 356,8 351,7 
44 HENRY 100.0 103.2 141.4 150.2 152.5 162.4 181 .4 242.8 311.5 362.5 382.4 417. 1 412.3 413.8 
45 HOWARD 100.0 103.3 125.2 117. 1 130.9 144.3 163.9 207.9 282.0 325.0 342.5 381.5 380.7 337.2 

46 HUMBOLDT 100.0 99.8 116.7 112.4 114.9 134.0 144.5 198,7 256.6 316.2 349.2 349.9 355.6 334.5 
47 IDA 100.0 99.8 119.4 134.0 128.6 147 .2 161.8 225.7 305,0 361.0 377,7 386.3 381.9 339.7 
48 IOWA 100.0 102.7 119,6 113.2 119.2 132.4 148.0 214.2 290.0 319.2 344.5 365.0 367. 1 351.2 
49 JACKSON 100.0 105.7 124.3 131.6 129.5 144.0 165.6 218.9 293.2 346.0 351.1 376.7 396.6 399.2 
50 JASPER 100.0 106.4 122. 1 125.7 143.4 155.0 165.8 231.9 299.5 348.7 360.8 398.3 404.9 399,9 
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Table 2 Continued . Indexes of Total Retail Sales and Use Tax Collections, by Counties and Iowa, 19 3 9-19 5 2 

NO. COUNTY 

51 JEFFERSON 
52 JOHNSON 
53 JONES 
54 KEOKUK 
55 KOSSUTH 

56 LEE 
57 L INN 
58 LOUIS A 
59 LUCAS 
60 LYON 

61 MADISON 
62 MAHASKA 
63 MARION 
64 MARSHALL 
65 MILLS 

66 MITCHELL 
67 MONONA 
68 MONROE 
69 MONTGOMERY 
70 MUSCATINE 

71 O' BRIEN 
72 OSCEOLA 
73 PAGE 
74 PALO ALTO 
75 PLYMOUTH 

76 POCAHONTAS 
77 POLK 
78 POTTAWATTAMIE 
79 POWESHIEK 
80 RINGGOLD 

81 SAC 
82 SCOTT 
83 SHELBY 
84 S IOUX 
85 STORY 

86 TAMA 
87 TAYLOR 
88 UNION 
89 VAN BUREN 
90 WAPELLO 

9 1 WARREN 
92 WASHINGTON 
93 WAYNE 
94 WEBSTER 
95 WINNEBAGO 

96 WINNESHIEK 
97 WOODBURY 
98 WORTH 
99 WRIGHT 

STATE 

1939 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

100,0 
100.0 
100,0 
100.0 
100.0 

100.0 
100,0 
100.0 
100,0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100. 0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

1940 

101.0 
102.0 
102.9 
102.7 
104.6 

107.2 
107.9 
111 .5 
101.6 
112.7 

99.6 
103.9 
102.1 
108.1 
99.7 

109.4 
105.1 
104.0 
101.8 
109.0 

106.9 
107. 1 
104.9 
103.6 
105.3 

108.0 
103.9 
107.7 
108,2 
98.1 

107. 1 
112.4 
109.2 
111.7 
102.9 

130,6 
111.5 
118. 1 
108.0 
107. 1 

102.1 
104.4 
100.9 
104.6 
106.6 

100. 1 
104.5 
105.8 
105.2 
106.2 

1941 

118.5 
111 .8 
123.8 
120.7 
119.0 

130.7 
I 1l. 1 
128. 2 
11 8,6 
122.0 

117 .5 
127. 1 
118.7 
123,8 
118,0 

130,0 
126.5 
114.3 
122.9 
119.9 

119. 1 
119.6 
119.3 
117.8 
127.8 

123.9 
116.2 
125. 1 
119.9 
111.1 

120.4 
131. 7 
131. 7 
125.3 
125.5 

150.9 
129.5 
137,8 
125.4 
124,8 

118.3 
126. 5 
114.0 
117. 5 
117. 1 

123,4 
11 4.0 
121.9 
120.3 
123.2 

SOURCE: RAW DATA FURNISHED BY IOWA STATE TAX COMMISSION. 

1942 

121.7 
110.5 
122.8 
121.6 
11 9,6 

136.6 
11 9.9 
127.0 
120.9 
121,9 

125.0 
124.5 
120.7 
118.2 
113.6 

126.1 
124.9 
111.0 
117 .3 
123. 1 

11 9.0 
112.4 
122.2 
122.5 
131. 1 

117.4 
120.2 
130.4 
119.9 
119.6 

121. 9 
136.0 
135,2 
129,3 
112.2 

150.1 
130.6 
141 . 7 
128.9 
123,0 

117.8 
125.8 
115.7 
111.7 
120.9 

119.9 
117.6 
122.2 
122.7 
130. 1 

1943 

129,0 
118,4 
127,6 
127,3 
128,9 

139.3 
133.3 
126.9 
129.5 
134.6 

129. 1 
133.2 
132.3 
126. 1 
123.2 

129.8 
138.2 
127.9 
126.6 
133.9 

126.7 
116.5 
135.0 
127.2 
137. 1 

124.6 
128.0 
146.9 
130,7 
124.2 

123.4 
143.2 
145.6 
138.5 
118. 6 

159.5 
145.1 
156. 0 
138.9 
138,9 

126.9 
124.6 
126.7 
117 .9 
131.0 

11 1. 1 
130.6 
121. I 
128.4 
133.8 

1944 

147.0 
131.3 
147.0 
I 3 1.3 
1-13,5 

139.9 
148.5 
156.7 
151. 7 
142.6 

143,2 
151.8 
146.7 
144,4 
141,5 

137,6 
146,0 
14 6.1 
169.4 
137. I 

149.3 
145.3 
141.6 
124.2 
151.9 

143.9 
I 54.0 
145.2 
137 .3 
159.8 

145.2 
143.6 
145.3 
154.2 
124.9 

157,3 
124 ,9 
177.0 
159.4 
171.0 

I 52,6 
154.1 
148,7 
136.7 
139.9 

136,4 
I 54.1 
133. 1 
I 52. 5 
148,9 

1945 

169.8 
153.4 
163.5 
155. 1 
162.0 

179.8 
172. 6 
160. 1 
162,4 
162.7 

164.8 
165.5 
154.2 
156. 1 
158,9 

167.9 
170.3 
152,3 
165.0 
168. 1 

163.7 
142,3 
171.7 
160,0 
I 81 ,8 

162,2 
I 59.6 
182.1 
I 59.6 
160,5 

160.1 
172, I 
185,6 
177.9 
136.0 

193,9 
172.7 
194. 2 
163.4 
176.6 

150.7 
158. 9 
164.3 
152,9 
158.1 

156.5 
179.1 
152.6 
165, 1 
168,2 

1946 

226.0 
210.8 
226,0 
209.4 
210.3 

227,8 
240.7 
229.6 
216.3 
22 1 ,5 

226.3 
227.1 
209.9 
213.3 
224.5 

223.6 
236.9 
206.8 
221.9 
225.9 

223.3 
210,5 
231, 1 
212, 1 
245.5 

213.2 
228.1 
243.8 
216.5 
209.2 

216.2 
234.2 
256,5 
241.7 
205.2 

267.0 
239.7 
256,0 
224.6 
223,7 

21 1.3 
218,6 
219,4 
217.3 
208.0 

215.6 
237.4 
188,7 
224.0 
231.0 

1947 

285,7 
281.2 
299.3 
286,4 
280.4 

283.2 
286,8 
304.0 
291.8 
307.8 

293.0 
274 .6 
276.8 
260,9 
297.3 

293.2 
31 1.9 
264.9 
302.3 
282.6 

303.2 
291.8 
299,2 
287.2 
330.7 

285.0 
280.0 
306.8 
283.8 
282.6 

286,7 
300. 1 
348,2 
338.3 
259.3 

365.3 
297.4 
330.5 
281.7 
270.0 

277.9 
281.2 
297.9 
272.2 
277.4 

275.6 
280.2 
263.3 
295.9 
295. 1 

1948 

331.9 
313.3 
339.5 
328.4 
337.6 

3 15.9 
317.5 
354.9 
347.7 
371.0 

325,0 
308.4 
3 17,2 
292.2 
352.7 

339.9 
360.0 
298,0 
348,3 
314.4 

344.7 
351.1 
326. 1 
341 . 1 
385.0 

347.1 
308.2 
338,5 
321.9 
303.8 

341.3 
343.4 
410.7 
393.0 
298,0 

444.0 
332,6 
367.0 
31 1.2 
296.4 

325.1 
312,8 
319.5 
310.9 
333.4 

328,6 
307.9 
312,8 
350.2 
339.0 

1949 

323.9 
323.2 
359. 1 
356.9 
337.4 

326.7 
3 16. 7 
359.3 
355.6 
379,2 

346.7 
31 8.9 
335.6 
296.0 
341 .2 

352.2 
374.6 
303.1 
355. I 
3 I 1.6 

336.0 
350.3 
328.2 
336,2 
404,8 

356,7 
321.0 
334.7 
331.9 
333.6 

355.4 
324. 1 
396,9 
4 03.8 
308.8 

449,0 
356. 1 
372.4 
336.9 
309. 8 

350.1 
322.3 
338.7 
3 I 5.1 
340,4 

318.3 
306.9 
315.2 
362.4 
337.5 

1950 

348.6 
346,5 
386.9 
362.9 
342.0 

355.0 
360.4 
397.2 
379.3 
394.2 

379.5 
342.2 
373.7 
322.4 
353.0 

382.7 
402.4 
3 18. 7 
386.4 
360.4 

350,0 
368.1 
339,7 
345.8 
415,3 

366.6 
351.1 
352. 1 
36 1. I 
370.2 

365.3 
344. 1 
4 14 .9 
4 24 .7 
327.0 

475.3 
374.3 
408.0 
380,9 
329.5 

379.5 
351. 1 
375.2 
342,5 
359.0 

336.3 
333.7 
321.2 
370,2 
359,3 

1951 

358.7 
335.6 
4 12.1 
352.6 
342,6 

359.8 
377.7 
408.0 
368.3 
383.0 

372.5 
335,0 
370.9 
3 11.9 
348.3 

388.8 
301 .4 
3 19.9 
390,2 
348.6 

344. 4 
349, I 
342.6 
336.2 
419. 1 

363.9 
354.2 
364.4 
353.5 
362.7 

370.7 
363.3 
415. 5 
421.3 
321.8 

462.3 
355.1 
398,2 
40 1.4 
336,3 

385.5 
348.2 
401,8 
341 .0 
363.0 

344.8 
33 1.3 
318.3 
360.2 
364.4 

1952 

350.6 
321. 8 
385.4 
336.9 
3 16.2 

381.2 
392.5 
378.9 
344.6 
349. 1 

344,8 
321. 1 
349,3 
309.8 
331.3 

356.8 
370,9 
309.6 
364.8 
357.6 

3 15.3 
316.0 
318.9 
322.9 
392.0 

343.5 
363.7 
368.0 
345.7 
317.4 

353.1 
37 1.7 
389.4 
385.7 
334.4 

444. 1 
3 17.7 
371.7 
390. 1 
346.9 

370,2 
332.9 
355.5 
339.9 
346.0 

322.6 
321.6 
330.4 
343.4 
357. 7 
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NO. 

7 
13 
17 
21 
23 

29 
31 
38 
47 
50 

56 
57 
64 
70 
76 

77 
78 
82 
94 
97 

NO. 

7 
13 
17 
21 
23 

29 
31 
38 
47 
50 

56 
57 
64 
70 
76 

77 
78 
82 
94 
97 

TABLE 3. PER CAPITA RETAIL SA.LES A.ND USE TAX COLLECTIONS, 
SELECTED COUNTIES A.ND IOWA, 1939 - 1951 

(DOLLARS) 

COUNTY 1939 1940 1941 19-42 1943 

BLACK HA.WK 8.90 9.39 10.55 10.10 10.92 

CALHOUN 5.78 5.57 6.61 6.67 7. 18 

CERRO GORDO 8.70 8.90 10.44 10.04 10.92 

CLAY 7.59 a.11 9.23 9.23 10.59 

CLINTON 6.68 7.24 8.11 8,49 8.80 

DES MOINES 7.41 8.02 10.84 10. 18 10,80 

DUBUQUE 6.92 7.23 8.48 8.51 9,35 

GRUNDY 4.81 5,33 6.26 6. 19 6.49 

IDA 5.25 5.50 7.00 7.84 7.69 

JASPER 4.59 5.98 6.91 6.68 7.41 

LEE 5.62 5.71 6,98 7.26 7.56 

LINN 9.27 10.22 10.37 10.84 11. 75 

MARSHALL 7,54 8.29 9.83 9.48 9,93 

MUSCATINE 6.11 6.92 7. 65 7.74 8.21 

POCAHONTAS 5.04 5,65 6.64 6.13 6.94 

POLK 10.55 10.93 12.00 12.21 12.96 

POl ! AWATTAMlE 5.18 5. 63 6.95 7. 10 8.01 

SCOIT 9,05 9,92 11. 78 12.17 11.57 

WEBSTER 8.23 8.69 10.09 9,38 10.45 

WOODBURY 8.21 8,58 9.75 9.84 11.47 

20 COUNTIES 8.04 8,58 9.80 10,85 10.57 

STATE 6.52 7.01 8.23 8.70 9. 10 

COUNTY 1946 1947 1948 1949 1950 

BLACK HAWK 18.96 21.72 23.18 22.99 24.26 

CALHOUN 11.94 16.04 18.13 17.49 18,22 

CERRO GORDO 20,06 23,88 27.78 27. 61 29. 83 

CLAY 18,80 23.60 26, 68 26. 12 26, 69 

CLINTON 14.89 1 a-. 14 19.38 19. 51 21.06 

DES MOINES 18,09 20.96 21.80 21.18 21.87 

DUBUQUE 16. 21 19. 76 21 . 34 20.70 21.99 

GRUNDY 11. 87 16.23 18.70 18. 39 18. 71 

IDA 13.26 18.05 20.65 20.50 20.79 

JASPER 12.66 15.44 17. 72 17.42 18.94 

LEE 12.61 15. 75 17.50 17. 26 18.50 

LINN 20.82 24,72 25,97 25.25 28.41 

MARSHALL 16.98 20.45 22.30 22.21 23.95 
MUSCATINE 14.67 t7.68 19. 15 18.64 21.30 

POCAHONTAS 11.56 16.01 18.97 18.99 19.25 

POLK 22.58 27.28 28.68 29.34 31.76 
POI TAWATTAMIE 13.47 16.48 17.62 16.76 17. 38 
SCOTT 19.67 24.08 26.12 23.99 25.20 

WEBSTER 18.39 21.70 24.60 24.36 26. 14 
WOODBURY 20.62 23.92 25.83 25.05 26.87 

20 COUNTIES 18.43 22.09 23.92 23.53 25.24 
STATE 15.68 19.68 22.04 21.38 22.48 

SOURCE:: tOWA STATE TAX COMMISSION; UN'IT'E-D _,.ATES D£p'AffTMl[NT OP' COMMl!:RCE, BUREAU OP' TH'lt Cl:KS\/8; 

AMtl BUREAU OF BU81Nlal8 AH1> ECONOMrc Rll:1JEARCH, STAT&: UN'rVKRSrTY 0,.. JOWA. 

-7-

1944 1945 

11.99 13.91 
8.33 9.08 

12.54 14.31 
11.84 13.28 
9.62 11.40 

11. 19 12. 79 
10.09 11.49 
7.33 8.58 
8.75 9,46 
8.09 8,89 

8.69 10.10 
13.29 15.16 
11. 18 12.52 
9.62 10.88 
8,44 8,76 

14.03 16.04 
8.49 10.03 

12.67 14.35 
11.96 13,53 
13.76 16.04 

11.75 13. 46 
10.22 11.,55 

1951 

25.21 
18.45 
29.74 
26. 27 
20.76 

23. 37 
22.95 
18.76 
20. 55 
19.25 

18.75 
29.77 
23. 17 
20.60 
19. 12 

32.04 
17. 99 
26.61 
26,03 
26.68 

25.70 
22.80 



Table 3 indicates the growth of taxed retail 
sales in the selected counties with differences 
in population considered. However, it should be 
recognized that all influences of population dif­
ferences are not completely removed. For in­
stance, individuals legally residing in County 11A 11 

may buy a majority of their items at retail in 
County "B. 11 Actually these individuals enter in­
to the per capita estimates in County "A," while 
their purchases are 11 credited11 to those persons 
living in County 11 B. 11 This, of course, helps 
explain the high per capita dollar figures in 
areas such as Polk, Linn, Cerro Gordo, Scott, 
and Woodbury counties which contain excellent 
trading centers and naturally have a strong re -
tail attraction. In contrast, counties such as 
Pocahontas, Calhoun, and Grundy with no large 
market centers have relatively low per capita 
consumption figures. A notable exception is 
Pottawattamie. Even though this county contains 
a relatively large city, Council Bluffs, it appar­
ently suffers from the exceptionally strong pull 
of Omaha just across the State line.'?:/ 

Some measure, although admittedly only a 
very rough estimate, of the average propensity 
to consume~/ can be obtained from these data. 
For example, let us consider Dubuque County 
with per capita retail sales and use tax collec­
tions of $22.95 (1951). This figure was only 
slightly above the State average of $22. 80. In 
order to arrive at an estimate of per capita re­
tail consumption we multiply the $22. 95 by fifty 
(or $22. 95 divided by 2 percent -- the rate of 
the tax) and get approximately $1, 148. Per cap­
ita income payments in Dubuque County in 1951 
were estimated to be $1,737. If we divide $1,148 
by $1,737 we obtain the fraction of 66/100 or 66 
percent -- .a measure of the average propensity 
to consume in Dubuque County in 1951. This 
means that almost two-thirds of the income of 
individuals living in Dubuque County is spent for 
consumption at the retail level. This compares 
to a ratio of 75 percent of total income spent for 
consumption at the retail level in the State as a 
whole and 73 percent as an average for the twenty 
selected counties. 

VARIATION IN RETAIL TRADE 
BY COUNTIES 

In order to analyze the variation in the growth 

2 SEE RETAIL TRADE AREA ANALYSUI, ELEVEN •O!-ITH­

WEST IOWA TOWNS (BUREAU OF BUSl'NESS AND ECONOMIC 
RESEARCH', STATE UNrVERSITY OF TOWA, IOWA CITY, IOWA, 

1950). 
3 SEE "t'HE GEN"ERAL TIU:ORY 2!° EMPLoYMENT, INTEREST 

AND MONEY 'SY JOHN MAYNARD KEYNES, 'BOOK I IJ, CHAPTERS 
a, 9

1 
AND 10 (HARCOURT, BRACE AND COMPANY, N.EW VORK, 

1935) t A.ND ECONOMICS .2f: J'Offl'i MAYNARD KEY!'(ES BY DlJD­
LEY DILLARD (PRENTICE-HALL, INC., NEW YORK, 194). 

of retail sales in Iowa, straight line trends were 
calculated for each of the ninety-nine counties 
and for the State. The straight line trend was 
used because it measures the over-all change 
rather than the variation at any one time. The 
trend line does not measure volume of growth in 
retail trade between 1939 and 1952. Instead, it 
shows the degree to which retail sales change 
from year to year, whether the volume of sales 
is at a low level or at a high level. Thus, for 
example, the trend calculation (the slope of the 
trend line indicated by the symbol b) for a partic­
ular county may be high in comparison to the 
other counties - - showing a high volatility in 
trade activity -- but the volume of retail sales 
for this county may be low in comparison to the 
other counties. 

The meaning of the trend line computations 
can be further explained by an illustration. For 
example, the slope of the trend line (b) for 
Black Hawk County was calculated to be 25. 0088. 
Thus, the retail activity (as measured by retail 
sales and use tax collections) changed -- in this 
example, increased - - at the rate of 25. 0/088 
percent per year since 1939 in this county.1 

Table 4 presents the end products of the trend 
line computations for all of the counties in Iowa. 
In this table the counties are ranked in descend­
ing order on the basis of the slope of their trend 
lines. That is, they are ranked from highest to 
lowest in terms of their rate of increase in re -
tail activity. In addition, Table 4 contains (by 
counties): ( 1} percentage changes i11 population 
from 1940 to 1950; (2) percent of income from 
agriculture; and ( 3) rural population as a per­
cent of total population, 1950. 

Some interesting observations come to light 
in this table. One striking fact is, that of the 
fifty counties with highest variation in retail 
activity, thirty-six of them showed actual de­
creases in population from 1940 to 1950. Forty­
three of these fifty counties had either decreases 
in population or increases which were below the 
State average gain during this decade. Second, 
forty-eight of the first fifty counties contained 
more rural population than the State average of 
almost 48 percent. The majority of these fifty 
counties had a rural population equal to two­
thirds or more of their total population. Third, 
the percentage of income derived from agricul­
ture was lower than the average for the State in 
only four out of the first fifty counties. The other 
forty-six counties of this group are definitely 
the agricultural counties of the state, i.e. , they 

4 SEE AP'nNDIXA FOR ILLUSTRATION 01'" ACT\JAJ.. COM'F'UTA­
TIONS. 
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TABLE 4. SELECTED DATA BY COUNTIES 

RURAL POPULATION PERCENT OF 

NO. COUNTY AS A PERCENT OF INCOME FROM SLOPE OF RANK IN 

PERCENT CHANGE IN 

POPULATION 

TOTAL POPULATION AGRICULTURE TREND LINE STATE BY (b) 19-40 TO 1950 

(1950) (1947) (b) 

15 CASS 65.0 36. t 35.9659 1 -0.6 

86 TAMA 86.5 45.7 35.6742 2 -3.3 

25 DALLAS 73.9 40.4 33.4033 3 -4.0 

1 ADAIR 100.0 50.4 32.4451 4 -6.9 

84 SIOUX 90.0 50.0 32.3352 5 -3.0 

83 SHELBY 75.4 51. 7 32.0066 6 -4.7 

75 PLYMOUTH 74.9 50.7 31.9511 7 -1.1 

16 CEDAR 84.4 47.5 30.9500 8 0.2 

26 DAVIS 73.0 48.0 30.4060 9 -10.6 

38 GRUNDY 100.0 60.3 30.2341 10 1.5 

20 CLARKE 63.5 42.8 30.1626 11 -8.4 

44 HENRY 68.8 37.3 29.9044 12 4.0 
24 CRAWFORD 76.9 48.1 29.6357 13 -3.9 

5 AUDUBON 75.7 53.0 29.6154 14 -1.8 • 

14 CARROLL 73.0 42.8 29.5676 15 1.3 

1 1 BUENA VISTA 67.1 44.8 29.3885 16 6.4 
58 LOUISA 100.0 45.7 29. 1852 17 -2.5 
67 MONONA 78.5 48.5 29.1808 18 -10.6 
60 LYON 82.0 60.6 29. 1588 19 -4.4 
53 JONES 65~0 38.9 29.1555 20 -2.8 

50 JASPER 63.7 20.6 29.1308 21 2.6 
19 CHICKASAW 78.2 47.6 29.1104 22 0.0 
3 ALLAMAKEE 80.7 42.0 29.0764 23 -4.8 

88 UNION 46.9 25.2 29.0165 24 -3.9 
47 IDA 100.0 53.5 28.9527 25 -3.2 

69 MONTGOMERY 58.4 33.7 28.5159 26 -0.1 
12 BUTLER 100.0 56.8 28. 1907 27 -3.3 
37 GREENE 72.2 56.1 28.0863 28 - 6.4 
93 WAYNE 100.0 44.7 28.0527 29 - 1 t.8 
49 JACKSON 76.9 40.8 27.9522 30 -2.9 

22 CLAYTON 100.0 50.6 27.9269 31 -7.4 
66 MITCHELL 75.4 46.9 27.7049 32 -1.2 

9 BREMER 72.9 37.6 27.5863 33 5.3 
59 LUCAS 55.9 37.3 27.5599 34 - 17.2 
91 WARREN 71.0 42.9 27.5264 35 0.4 
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TABLE 4.(CONTINUED ) SELECTED DATA BY COUNTIES 

R U RAL P O PULATI O N P ERCENT O F 

N O . COUNTY A S A P E R CENT O F !NCO M E F ROM S L OP E O F RANK IN 

T O TAL POPULATION AGR SC ULTUR E TR E ND LIN E STATE B Y (b ) 
( 1950 ) ( 19 47) (b ) 

61 MADISON 72.8 45. 1 27.2648 36 
99 WRIGHT 62.7 50.4 27 .1626 37 
45 HOWARD 72.2 46.0 27.1093 38 
89 VAN BUREN 100.0 48.2 27.0143 39 
81 SAC 81 .9 52.2 26.9835 40 

10 BUCHANAN 77.8 41.3 26.9753 41 
76 POCHANTAS 100.0 57.2 26.8505 42 
48 IOWA 100.0 43.5 26.6764 43 
72 OSCEOLA 74.9 50.2 26.6720 44 
43 HARRISON 81.9 47.8 26.5874 45 

21 CLAY 58.9 42.5 26.5560 46 
40 HAMILTON 6 t .3 46.4 26.4687 47 
32 EMMET 52.4 41.5 26.4434 48 
17 CERRO GORDO 28.4 15.4 26.4038 49 
31 DUBUQUE 30.4 10.2 26.4005 50 

65 MILLS 66.8 37. 1 26.3604 51 
30 DICKINSON 100.0 44.9 26.3533 52 
63 MARION 53.5 25.3 26.3335 53 
54 KEOKUK 100.0 43.0 26.2533 54 
87 TAYLOR 100.0 51 .6 26.2440 55 

80 RINGGOLD 100.0 52.9 26.0742 56 
57 LINN 25.0 5.9 26.0170 57 
95 WINNEBAGO 79.4 48.0 25.9978 58 
18 CHEROKEE 59.6 44.0 25.9066 59 
28 DELAWARE 77. 5 55.7 25.8731 60 

36 FREMONT 100.0 53.5 25.8544 61 
39 GUTHRIE 100.0 48.1 25.8192 62 
78 POTTAWATT. 32.3 22.6 25.7665 63 
41 HANCOCK 100.0 59.9 25.7423 64 

6 BENTON 67.5 49.9 25.6819 65 

46 HUMBOLDT 75.5 52.7 25.6791 66 
2 ADAMS 100.0 57.3 25.6687 67 

35 FRANKLIN 72.8 53.2 25.6231 68 
71 O' BRIEN 78.9 45.0 25.5692 69 
51 JEFFERSON 53.5 24.9 25.4659 70 

- 10-
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P ERCENT C HANGE 

IN P O P U LATI O N 

1940 T O 1950 

-9.6 
-1.9 
-3.1 
-8.7 
-0.7 

4.5 
-4.7 
-6.9 
-4.0 

-14.1 

1. 9 
-1.3 

5.2 
5.0 

11.9 

-6.6 
-4.7 
-4.0 
-8.7 

-12.9 

-14.4 
17.0 
-3.7 
-1.1 
-4.1 

-15.9 
-11.7 

4.4 
-2.1 
-1.0 

-2.5 
-13. 8 
-0.7 
-1.7 
-0.4 



TABLE 4.(CONTINUED) SELECTED DATA BY COUNTIES 

NO. COUNTY 

42 HARDIN 
79 POWESHIEK 
34 FLOYD 
27 DECATUR 
74 PALO ALTO 

7 BLACK HAWK 
55 KOSSUTH 
82 SCOTT 
77 POLK 
23 CLINTON 

56 LEE 
52 JOHNSON 
73 PAGE 
70 MUSCATINE 
96 WINNESHIEK 

92 WASHINGTON 
33 FAYETTE 
94 WEBSTER 
62 MAHASKA 
97 WOODBURY 

29 DES MOINES 
90 WAPELLO 
98 WORTH 
85 STORY 
68 MONROE 

13 CALHOUN 
64 MARSHALL 

4 APPANOOSE 
8 BOONE 

STATE 

RURAL POPULATION PERCENT OF PERCENT CHANGE 

AS A PERCENT OF INCOME FROM SLOPE OF RANK IN IN POPULATION 

TOTAL POPULATION AGRICULTURE TREND LINE STATE BY (b) 1940 TO 1950 

(1950) 

64.0 
64.7 
52.1 

100.0 
76.3 

16.0 
79.4 
18. 7 
11.5 
33.5 

27.9 
40.5 
49.7 
40.8 
72.0 

69.8 
72.2 
43.2 
54.9 
19.2 

27.2 
28.0 
62.7 
39.8 
59.0 

100.0 
44.3 
61.3 
56.8 

47.7 

(1947) 

39.9 
39.6 
29.4 
42.7 
55.7 

6.7 
57.6 

5.9 
2.3 

14.8 

7.9 
19.2 
35.2 
20.0 
49.1 

38.9 
44.1 
22.4 
30.1 

8.2 

10.3 
6.5 

50.4 
24.8 
32.7 

52.5 
21.3 
21.2 
36.6 

26.4 

(b) 

25.4291 
25.4115 
25.3066 
25.3038 
25.0852 

25.0088 
24.9651 
24.9148 
24.8489 
24. 7841 

24.7000 
24.6989 
24.6967 
24.5907 
24.5258 

24.4209 
24.3720 
24.2456 
23.5082 
23.4000 

23.0692 
22.5544 
22.3725 
22.2951 
22.2187 

21.5060 
21.3857 
20.1527 
19.7582 

26.0467 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

-1.4 
3. 1 
6.6 

-10.1 
-1.7 

25.6 
-1.5 
18.8 
15.4 
11. 1 

4.9 
37.9 
-3.9 

2.7 
-2.8 

-2.5 
-2.9 

6.6 
-6.8 

0.3 

14.3 
7.0 

-3.3 
32.5 

--18.8 

-3.7 
0.6 

-18.8 
-5.5 

3.3 

SOURCE: COLUMNS ONE AND FIVE FROM U.S. DEPARTMENT OF COMMERCE, BUREAU OF THE CENSUS; 

COLUMN TWO FROM AN ANALYSIS OF IOWA INCOME PAYMENTS , BY COUNTIES, STUDIES IN - - -----
'BUSINESS AND ECONOMICS, NEW SERIES NO. 1 (BUREAU OF BUSINESS AND ECONOMIC RE­

SEARCH, STATE UNIVERSITY OF IOWA, JOWA CITY, IOWA) . 
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depend upon agriculture as their major provider 
of income. The majority of the latter group re -
c eives from two-fifths to two-thirds of their in­
come from farming. 

In contrast, of the twenty -five counties with 
the least variation in retail activity, thirteen 
had population gains during the last census dec­
ade . Twelve of these thirteen counties were the 
ones with more diversified sources of income . 
Agricultural income in all these twenty -five 
counties was substantially below the 26. 4 per­
cent which agriculture contributed to Iowa's total 
income. 

. One preliminary conclusion can be drawn 
from the above analysis. (This concl usion will 
be more vividly documented by the correlation 
analyses which follow.) From these data it would 
appear, that the counties in Iowa which have ( 1) 
higher than average rural population ratios and 
( 2) the major share of their income provided by 
the industry with more volatile prices and out­
put (agriculture) are more sensitive to cyclical 
fluctuations in retail business act ivity than a r e 
those counties which are more urbanized and 
have much more diversified sources of income . 
In addition, it may be noted that the counties ex­
periencing the most variations in business ac ­
tivity are those losing their population from dec­
ade to decade. 

Nevertheless, Table 5 below, indicates that 
there is a high degree of uni formity in the rate 

of growth which has taken place in the retail trade 
industry in Iowa from 1939 to 1952. 

It may be readily seen that the growth rate of 
sevent y - seven of the ninety - nine counties ranged 
between 23 . 8 and 29. 9 percent, or slightly over 
a 6 percent spread. Figur e 2 pictorially attests 
to the same general story as told by Figure 1 
and as outlined above. 

TABLE 5. D ISTR 18 UTION OF 
COUNTIES BY SLOPE OF TREND 
LINES COMPUTED FROM RETAIL 
SALES AND USE TAX DATA FROM 

1939 TO 1 9 51 

CLASS LIMITS (PERCENT) KUMB ER OF COUNT I ES 

19.75-21.78 4 

21.79 - 23.81 7 

23.82 - 25.84 27 

25.85 - 27.87 30 

27 .88 - 29.90 20 

29.91 - 31.93 4 

31.94 - 33.96 5 

33.97 - 36.00 2 

- 12 -
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CHART I. RELATION OF TOTAL IOWA RETAIL SALES AND USE TAX 
COLLECTIONS 8 TOTAL IOWA INCOME FAYMENTS, 1939 - 52. 
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The coefficient of regl'es sion (b) was calcu ­
lated to be $1 7 thousand. This means that for 
every $1 million change in the level of Iowa in­
come payments, retail sales and use tax collec­
tions tend to change at the rate of $1 7 thousand. 

Relative to the State's income payments, 
Iowa's retail sales and use tax collections have 
indicated a slightly rising trend. 1/ The net trend 
of retail sales and use tax collections -- line 
11 CD 11 in Panel 2 - - is determined after allowing 
for the influence of the change in the level of 
Iowa income payments. The points in this panel 
are located very simply by plotting the deviations 
of actual tax collections from estimated tax col­
lections (line 11 AB 11 Panel 1) for each year. For 
example, in 19 39 the actual retail sales and use 
tax collections were $16. 6 million. The tax 
collections that could have been 11 expected11 for 
1939 on the basis of the regression line 11 AB 11 

would have been $11. 9 million . Thus, the de -
viation was a positive $4. 7 million which is the 
amount plotted in Panel 2. Points for the other 
years were determined in a similar manner. The 
trend line 11 CD 11 was then calculated and the con­
stant b was found to be • 063736. This means 
that, on the average, total retail sales and use 
tax collections in Iowa tended to increase by 
more than $64 thousand per year if all other 
factors had remained constant. Stated another 
way, this increase in retail sales and use tax 
collections could be expected to occur on the 
average from one year to the next if no change 
were to occur in the level of Iowa income (and 
of course tax rates). 

One word of caution is necessary in using 
the extension of the trend line 11 CD. 11 For ex ­
ample, the many factors that determine the level 
of income payments, and of course the net trend, 
may not continue to operate in the same manner 
for later years. Furthermore , because so few 
years entered into the calculation, the extension 
of the trend line should be made with caution. 

RELATIONSHIP IN SELECTED 
COUNTIES, 1939 AND 1951 

Chart 2 shows the relation of total income to 
total retail sales and use tax collections for the 
twenty leading counties for the year 19 39 . Each 
dot in this chart represents a county and is given 
that particular county's regular state number. 
Income in 1939 is plotted on the horizontal axis 
or X scale, and tax collections on the Y axis. 
The point indicating the relationship for Polk 
County has been omitted merely to give mean-

7 THE REGRESSION Jl'ORMUl..A DEaCRl91NG TKIS RE:LATIOHSHIP 

18 T = -.rr .. . H37scx1• 

ing to the scale. In order to plot the data for 
Polk County on arithmetic paper, the divisions 
would necessarily be too large to be interpreted 
meaningfully. Polk County is omitted also in 
Chart 3 for the same reason. Data in 1939 for 
Polk County (referring to Chart 2) are: income 
-- $129,356,000 and retail sales and use tax 
collections - - $2,066,000. 

The coefficient of determination is . 9942 for 
the twenty counties and is highly significant.~/ 
The relation indicates that for each $100 increase 
in income, retail sales and use tax collections 
tended to increase by $1. 61. As expected, the 
counties with the highest income also have the 
highest tax collections, and therefore, the high­
est retail sales. 

The reason that the points do not fall directly 
on the trend line 11 AB 11 may be readily explained 
in most cases. First of all, by definition, this 
regression line is an average. Second, the in­
come estimates are perhaps either too high or 
too low. This is not considered too serious; if 
excessive errors did exist , the estimates would 
not agree as closely with the original values as 
indicated by Chart 2. Third, residents in County 
11 A 11 may make larger (or smaller) retail pur­
chases in 11£oreign11 counties than is true for the 
average . Finally, consumption patterns vary in 
relation to income because of population charac-
teristics and many other factors. . 

It is to be noted that Linn County (number 5 7 
on Chart 2) is slightly above the regression line , 
while Black Hawk (7), Scott (82), Woodbury (97}, 
and Pottawattamie (78) are below this line. The 
other fifteen counties cluster closely around the 
trend line. As noted above this may be because 
of errors in estimating income and/ or taxes col­
lected. On the other hand, it may be that Linn 
County attracts more retail trade from surround­
ing counties than it loses . The reverse situa­
tion may be true in the cases of the other coun­
ties . Scott, Woodbury, and Pottawattamie in 
particnlar, probably lose large shares of their 
retail potential to neighboring cities in other 
states . 

Chart 3 presents daca for 1951 similar to that 
in Chart 2 and indicates the dispersion around 
the trend line in 1951 was similar to the pattern 
of 1939. However, some accuracy in the income 
estimates may have been lost over this twelve 
year interval as indicated by the lower r2 of 
. 9860. Nevertheless, the relation is still highly 
significant. It is noteworthy that the slope of the 

I A SIMILAR MEASURE CALCUl..ATED FOR ALL OF THE HIHETV­

NINE COUNTIES FOR t!JD WAS Jl'OUND TO BE .ta5. TKE/t2 

IN IM7 FOR TJ-rE TWENTY COUNTIES W>JJ .ta4 COMPARED 

TO .9n3 FOR ALL Ol" -niE NINETY-NINE: COIJNTl£a. 
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CHART 2. RELATION OF TOTAL INCOME, 1939, AND TOTAL RETAIL SALES AND 
USE TAX COLLECTIONS, 1939, BY SELECTED COUNTIES. 
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trend line is slightly higher in 1951 than in 1939. 
In 1951, for every $100 change in income there 
was an accompanying change of $1. 65 in tax col ­
lections, whereas in 19 39 the change in tax col­
lections per $100 change in income was $1. 61. 
,vie as ured in terms of retail purchases only, this 
would seem to indicate an increase in the average 
propensity to consume in these counties. Of 
course, the higher value of the regression co­
efficient for 1951 may be merely a consequence 
of price advances, necessitating the spending of 
more income to maintain the same scale of liv­
ing. Note, however, that no simple relationship 
between the price level and the consumption 
function should be inferred from this statement . 

Scott County (82) has fallen farther below 
the regression line 11 AB 11 in 1951 than it was in 
1939. Again that may be a result of overstating 
income produced in Scott County because Wood­
bury and Linn counties maintained approximately 
their same relative positions. What has been 
said about Scott County probably holds true for 
Black Hawk (7) and Dubuque (31). Cerro Gordo 
( 17), on the other hand, veered off farther above 

the line 11AB." It should be remembered that 
the lines 11 AB 11 in each chart are different and 
are calculated separately and are not of the same 
slope because of the different relationship ex­
isting in each year. 

PER CAPITA RELATIONSHIP IN 
SELECTED COUNTIES, 1939 AND 1951 

The next step is a similar analysis for these 
same twenty counties (although less in detail) 
taking account of differences in population, i.e., 
using per capita data rather than totals. When 
this is done, much more variation is left "unex­
plained," i.e. , the coefficient of determination 
is lower, and in some cases significantly lower, 
than in the cases where totals are used. This 
difference in the two correlations may be ex­
plained algebraically. First, one cannot expect 
the same relation to exist when one divides each 
set of paired observations by different numbers. 
If one divided each set by the same figure, of 
course, the relation would not change. However, 
there are wide variations in county population, 
so that both income and tax collections must be 
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divided by widely varying population figures. 
Second, some spurious correlation is introduced 
in an analysis of totals when each var iable is 
multiplied by the same figur e. 9./ 

Chart 4 is an example of the relation of per 
capita income and per capita retail sales and use 
tax collections in 1939. The most striking fea ­
ture of this particular chart is the location of the 
point (38) identifying Grundy County . Quite pos -
sibly the income estimate for this county may be 
too high; but, on the other hand, it may be that 
the retail trade gravitates toward Cedar Rapids 
1n Linn County (57) or to Marshalltown in Mar­
shall County (64). Grundy County does not con­
tain a large trading center, and its residents nec ­
essarily must go elsewhere to obtain the types 
of goods and services usually identified with 
larger trading centers. One additional point 
should be noted regarding Chart 4. Because 

t Tiil S IS E::S SENTIALLY WHAT KA.PPEHS W'HEN ON E DEALS 

WITii TOTALS, ACTUALLY TKE RESUL,- lS P lrR CAPI TA 

D A TA M Ul..TI PLIED BY THE S A M E POPI.Jl..AT(O N F I GURES 
AND NATURALLY SOM E RELATIONSHl P IS n a \J'rLT f N ,n 

Woodbury (97), Black Hawk (7), Scott ( 82), Linn 
( 5 7), and Polk { 7 7) counties contain the large et 
citie s , they may, at first thought, be expected to 
be located much higher above the regression line 
11 AB 11 than is actually the case. Further consid­
eration, however, would seen1 to indicate that 
because of this concentration of population, rel­
atively large amounts of expenditures must be 
made by out - of-county residents to raise sig ­
nificantly their per capita figures. 

COMPARISON OF VARIOUS STATISTICAL 
MEASURES, SELECTED COUNTIES 

Table 6 following contrasts (selected years) 
the various statistical measures of the relation­
ship between income and sales in the twenty se­
lected counties . The r 2 was highly significant 
in every year, whether the totals or per capita 
data were used, with the exception of per capita 
in 1951. For that year the r 2 was designated as 
significant through the use of a table of F. 

The possible explanation for the regression 
coefficient, based on per capita data, falling off 
noticeably in 1951 may be a consequence of an 

CHART 3. RELATION OF TOTAL INCOME, 1951, AND TOTAL RETAIL SALES AND 
USE TAX COLLECTIONS, 1951, BY SELECTED COUNTIES. 
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CHART 4. RELATION OF PER CAPITA INCOME PAYMENTS AND PER CAPITA 
RETAIL SALES AND USE TAX COLLECTIONS, SELECTED COUNTIES, 1939. 

PER CAPITA TAX COLLECTIONS (DOLLARS) 
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TABLE 6. MEAS UR ES OF CORRELATION 
CONTRASTEDt 

YEAR 

TOTALS: 

1939 
1947 
1951 

2 

.9942 

.9894 

.9860 

.9971 

.9947 

.9930 

.016071 

.017724 

.016499 

PER CAPITA: 

t 

1939 
1947 
1951 

. 6166 

.4315 

.2317 

.7853 

.6569 

.4814 

.021605 

.024295 

.01 t 632 

WHERE x
1 

EQUALS INCOME PAYMENTS AN:D X 0 EQUAL.S 

RETAIL SALES AND USE TAX COLLECTION_S. 

2 A COEFFICIENT OF OETERMLHATION FOR THE NfNETY-NINE 

COUNTIES WAS ALSO CALCIJl..ATED FOR TIU: YEARS tt39 

ANO 1'47~ THEY WERE FOUND TO !IE ,60&4 ANO . MOI 

RESPECTIVELY, 
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ove rstatement of the income for that year there­
by lowering the ratio of total income spent for 
consumption at retail stores. 

CONTRAST OF AN "AGRICULTURAL" 
AND AN "URBAN" COUNTY 

Charts 5 and 6 contrast the functional relation 
of income and sales for two counties - - one ag­
ricultural and predominately rural, and the other 
relatively industrial and lar gely urban. Each 
dot on these two charts locates the level of tax 
collections with existing levels of income for a 
particular year. For example, Chart 5 shows 
the relation of these two variables in Grundy 
County - - the rural, farm county - - for the 
years 1939 through 1952. 

In Grundy County, during the years 1942-46, 
the retail sales and use tax collections were 
somewhat below what may have been "expected" 
on the basis of this simple c orrelation. These 
years are , of c ourse, World War II years and 
the first postwar year when civilian production 
bad not c aught up with the back.logged demand. 
For the years, 1947, 1949, 1950, and 195 1, 
there appears, in Grundy County, as in most 
areas, to have been a " c atching up" on c onsump­
ti on. That i s, sales were c onsiderably higher 
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than may have been "expected. 11 It may be that 
a new trend has started on a higher level. The 
reason that 1948 1s below the line 11 AB 11 may be 
the result of the high income during that year 
(occ urr ing largely in the agricultural sector) 
with the c onsequenc e of less money spent -­
percentagewise -- on retail consumption. 

Chart 6 depic ts the retail consumption pat­
tern by sales made in Black Hawk County -- an 
urban, industrial c ounty -- for the same years. 
The ••c loseness of the fit" of the regression line 
1n Blac k Hawk C ounty 1s slightly better than for 
Grundy County. The same general conclusions, 
however, c an be drawn for the war and postwar 
years as were stated in the discussion of Chart 5. 
One additional fact seems to be worth noting. 
The slope of the line for Grundy County is steeper 
than the one for Blac k Hawk County even though 
the differenc es 1n s c ales may obstruct this ob­
servation. This would seem to give support to 
the economic principle that as income increases, 
less is spent percentagewise on the consumption 
of necessities. 

SUMMARY 

In summary, it seem• that the relatively 
stable relation between total income and total 

retail sales and use taxes collected offers a 
means of estimating or predicting either the 
level of income or retail sale, provided one or 
the other is known. The use of totals is not too 
1erious a limitation because actually a partic ­
ular area's retail trade is to some degree de­
pendent upon income levels in contiguous areas. 

RETAIL SALES, POPULATION, 
AND SOURCE OF INCOME 

The relationship• to be di1cussed in this 
section are based on four correlations as fol­
lows; 

( l) Where the independent variable (X l) is de -
fined as the rural population of a county 
expressed as a percent of its total pop­
ulation, and where the dependent var -
iable (X0 ) is the trend line value (b) for 
each of the ninety-nine counties, as shown 
in Table 4, page 9. 

(Z) Where the independent variable is equal 
to the percent of total income a county 
received from agriculture, and where 
the dependent variable is again equal to 
the computed b values. 

(3) Where the independent variable is equal 
to the total 1950 population as a percent 

CHARTS RELATION OF TOTAL INCOME ANO TOTAL RETAIL SALES AND 
USE TAX COLLECTIONS IN GRUNDY COUNTY, 1939 - 51. 
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CHARTS. RELATION OF TOTAL INCOME PAYMENTS AND TOTAL RETAIL SALES 
AND USE TAX COLLECTIONS IN BLACK HAWK COUNTY, 1939 -1951 
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of the total 1940 population for each 
coUJ)ty, and the deperdent variable is 
equal to the b values for each county. 

(4) A multiple correlation where one inde­
p~ndent variable is equal to the per cent 
of income a county received from agri­
culture, a second independent variable 
is equal to the 1950 population of each 
county expressed as a percent of its 1940 
population, and the dependent variable is 
again equal to the b values -- the slope 
of each county's retail trade trend line. 

CORRELA TJON NO. 1 

Table B. l, Appendix, page 31, shows the 
computations necessary for the first correlation 
described above. Chart 7 is a scatter diagram 
showing this relationship. The lines drawn per­
pendicular to each scale merely locate the arith­
metic mean of each series. Line 11 AB11 is the 
calculated trend line. 

The interdependence of these two variables 
mar not appear too important at first observation. 
As may be noted in Table B. 1, the coefficient of 
determination (r2) is equal to . 1128, which means 
that 11. 28 percent of the \.'ariation in the slope 
of the trend lines of retail saies and use tax col-

lectione by counties is explained or "accounted 
for" by differences 1n the ratios of I ural pop­
ulation. iQ/ 

An additional refinemt:nt is des 1rable to fur­
ther support the original finding, i.e., that 
variations in retail business activity are the 
greatest in the agricultural counties in Iowa. 
Chart 7 again is the basis for this discuss1on. 
In order to emphasize the degree of fluctuat1on 
in retail activity among the counties of the State, 
they are divided into three groups. Group "A" 
contains nineteen counties with less than 50 per­
cent of their population defined as rural. The 
1950 census definition of rural is employed -­
i.e., rural population includes all those persons 
living on farms or in cities, villages, and towns 
under 2,500 population. ll / 

Group 11 B 11 c ontains twenty-four cou:n.t1e s 
with 50. 0 to 69. 2 percent rural population. And 

H THIC •TATl•TIC J' IHDICATl:.S TM.AT THC /1..,2 IS HICU<l..Y 

SIGHJl"lc..v<T. T){I: CAJ..CUl..ATE0 r IS 1%,D WH11-E TH 

,II LrYrL t• 3,N .A.HD THE ,01 LCVEL IS I.I~. 

SI UHITC0 STATES DCJl'Al' TMOJT 01' COM M DtCC, BURCAU OP 

n<E CCN•va, ~ CCH.aUS OJ' POJl'VI...ATIOH, IOWA, QEHCRAJ.. 

CK,VtA.C'TCRJ STIC., PP. IV-V, 
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{ln. !Jy, Group 11 C 1 • include !illy- ix counties 
th t cont in 69. 3 to 100. 0 percent rur l popul -
t on. In othc r ord , th Cur th r. r on mo,,c e to 
the rl ht on Lhf' X 1a, the more rur l re the 

ount1 . Conver cly, lhe furt.h•r one move to 
th lc!t on th1 m cal • th more urb n1zed 

re the countic • - - th t 1a, thoec cont 1n1ng th 
l r tc1Uc .Ll/ 

In order to compar the v r1at1on of the 1tcme 
within c ch roup o! counllce, aev •raJ m •asures 

r comput d for e ch. The arithme tic n1ean, 
th t nd rd dcv1 t1on, nd the coeffic1cnt of 
v ri t1on (or the ~oe!f1c1 •nl of the standard de­
vs lion) r 11 c lcuJ tcd for each county group. 
fh el nd rd d--v1 t1on (1nd1cated by the symbol 
(f") 1 me ur of th dispere1on of the 1tema 
bout their m,· n. The large r the value of the 

al nd rd dev1 lion, th larger 11 t h e spread of 
th It n1e. In normnl d1 tr1but1on, about t\loo­
th1rd of 11 ot the 1t ma in th• d1atr1but1on .,.,.,11 

II "°"' A L.l ■ TINO OJ" TI-f COYl-f"TII:■ IHCUJD1D> IN ~CH O"'OU P 

■ IC I: TAaL • ••• Al",-CHDIX, l"AOIC JI. 

f 11 w1th1n on stand rd d \ 1 t1on, nd v\rtu 11 
11 of th items will b cont 1n d v.1th1n a r n e 

of plu or m1nu th:r e t nd rd d v1 t10n of the 
1ne n. l / Th 3 co !!1c1cnt of \ r1at1on (\) 1 
rel, t1,• me sure of d1sp rs1on nd 1 prefer blc 
to the st nd rd dcv1auon ""h n (l) the :r1 to 
be compar"d a.re t tcd 1n different and non om­
par blc uni ts or ( 2) lthough t tcd 1n the am 
terms , the s er 1 "' d 1f f c r o 1 n the 1 r av r g 
magnitudes that more , bsolut v r1. t1on hould 
be expected 1n the one s •r1es th n 1n the other, 

Referring to T bit! 7, 1t should be not d th t 
the 1 st column, V, 1s the most 1gn1!1c nt. It 
r~v"als th t the var1auon of tr d ct1vtt)• 1n the 
middle group -- Group 11 B" -- 1s four t1rnes th t 
of Group "A" which contains our 1 :rgcst c 1t1 • 
Column four also 1nd1cates that as the rur<1l 
population as a percent of total populat1on e:x-

Ill TICHNICAL.LY .a .i l" E,-CICHT O J" THC IT l!: M ■ WI L.L. ALL. 

WITHIN A ~01: 0 ,,. P\.US OR MIH\JS O HIC ■ TAHDARD O -

VLATIOH 0 1" THC MICAN A.HD M .7 l"l:RCC:1-f"T WIL.L. ■ IH­
CI.UOCO WITHIN TiiC RA.HGC 01" PL.US OR MIHU~ l"MRC 

•TAHOARD OCVLATIOH■ 0 ,.. nut Mli:AH . 

CHART 7 RELATION Of RURAL POPULATION AS A PERCENT OF TOTAL POPULATION, 1950, 
ANO THE SLOPE OF RETAIL SALES ANO USE TAXES TREND LINE, 1939 -51, BY (X)UNTIES 
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TABLE 7. COM PAR ISON OF VARIATIONS IN RETAIL TRADE 
ACTIVITY BY GROUPS OF COUNTIES 

(ay ~CENT OF ft\lRAL -.-OPULA TION) 

GROUP 

GROUP "A": 

GROUP flCRt 

UNDE"R 50.0 ,-ERCENT 

RURAL PO"PU\..ATION 

so.o TO ••a ,-E~~ 
RU"ftAL PC>'PV\..ATION 

•• 3 TO toe.o PERCltHT 

RUftAL POPUl.ATION 

ceeds 69. 2 percent, the variation falls signifi­
cantly, yet is still higher than in Group 11 A." 
Probably the most important factor to explain 
this phenomenon is the volatile nature of the in­
come in the predominantly rural counties. 

CORRELATION NO. 2 

The second simple correlation to be discussed 
in this part is the relationship where the inde­
pendent variable is equal to a county's percent of 
total income from agriculture in 1947li / and 
the dependent variable is again equal to the b 
values, i . e ., the slope of each county's retail 
sales and use tax trend line. This relationship 
is merely another way of stating the same re -
s ults as obtained in the previous analysis. Table 
B. 2, Appendix, page 36, shows the computations 
for this problem and Chart 8 is the scatter dia­
gram. Again, the counties are grouped, but this 
time into four groups . The coefficient of deter -
mination was calculated to be . 1259~~/ (slightly 
higher than the .1128 in the first example). 

Table 8 following summarizes the results of 
this analysis. Again the last column, V, is the 
most significant. Apparently the variation in 
retail trade increases from group to group un­
til the percent of income derived from agriculture 
exceeds 48 percent and then the fluctuations begin 
to lessen. However, the variation in groups con­
taining the rural counties far surpasses that of the 
group containing the large cities -- Group 11A." 

14 DATA FOR THIS INDEPENDENT VARIABLE WERE TAKEN FROM 

AN ANALYSIS OF JOWA INCOME PAYMENTS, BY COUNT('ES • - - -STUDIES IN BUSINESS AND ECONOMICS, NEW SERIES 0 NO. I 

(BUREAU O F BUSINESS AND ECONOMIC RESEARCH, STATE 

UNIVERSITY OF tOWA, IOWA C ITY, IOWA, 1950) PP. 54-"• 

15 THIS MEASURE IS ALSO HIGHLY SIGNIFICANT BECAUSE "l"'ttE 
F AS COMPUTED IS 12.M, WHl'LE THE .05 AND .01 VALUES 

OF F ARE 3.~ AND 6.85 RESPECTIVELY WHEN N: 99AND 

.,.,.,.,_: 2. 

N V 

19 24.67 1.74 7.1 

24 26.58 7.62 28.7 

56 27.63 2.66 9.6 

CORRELA Tl ON NO. 3 

In order to dispel the possible impression 
that the variation in the growth of the counties' 
retail sales, as measured by the slope of their 
trend lines, is solely a result of population 
change, one additional relationship is presented 
here. For this problem, the independent vari­
able equals the total 1950 population as a percent 
of the total 1940 population for each county, and 
the dependent variable is again equal to the b 
values. The independent variable measures the 
increase or decrease in population for each 
county and eliminates the necessity of dealing 
with negative numbers. All those counties with 
percentages of over 100 gained in population, 
while all those below 100 lost population during 
the decade from 1940 to 1950. (See Chart 9.) 

Table B. 3, Appendix, page 40 , indicates the 
calculations necessary. The coefficient of de -
termination thus computed is • 0218. lQ / This 
means that only slightly over 2 percent of the 
variations in the slope of the trend lines were 
accounted for by changes in population. There-, 
fore, the following conclusion is valid: that in-
creases in population from 1940 to 1950 were not 
significant in determining the slope of the various 
counties' trend lines. As a matter of fact, the 
negative b would indicate the reverse of this con­
dition. 

CORRELATION NO. 4 

Finally, the two simple correlations numbers 
2 and 3 above were combined into one multiple 

HI THE STATISTIC J<' AS COMPUTED IS 2.15 WHTLE T>-IE .os AND 

.01 LE'.VELS J<'ROM "l"'ttE TABLE OF -,.- ARE 3.N AND s.as RE­
SPECTIVELY. 'T'KEREl"'O'RIE• TiiE RELATIONSKl'P 19 TERMED 

NOT SIGHfJ<"ICANT • 
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CHART 8. ' RELATION OF PERCENT OF INCOME FROM AGRICULTURE, 1947, AND THE SLOPE 
OF RETAIL SALES AND USE TAXES TREND LINE, 1939-51, BY COUNTIES. 

SLOPE OF RETAIL SALES AND USE TAXES TREND LINE (PERCENT) 
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TABLE 8. COMPARISON OF VARIATION IN RETAIL TRADE 
ACTIVITY BY GROUPS OF COUNTIES 

(BY PERCENT OF INCOME FROM. AGRICUl...TUl'tl!: ) 

GROUP N Xo ~ V 

GROU'P "A": 0,0 - 16.0 PERCENT OF 

lHCOME FROM AGRI-

CU1..'l'URE, I~ 11 24. 74 1. 14 4. 6 

GROUP nen: 16. 1 - 32.1 PERCENT OF 

INCOME FROM AGftl-

CU1.. TURlt I IM7 13 24.76 2. 54 10.3 

GROUP flCn: 3 Z.Z - 411 . 2. P E R CENT O F 

INCOM E FRO M A GR I -

C ULTURE , 19"7 45 27.59 2.89 10.5 

GROUP non: 48.3 - 64,3 PERCENT OF 

INCOME FROM AGRI-

CUL TURE1 IM7 30 27.29 2.68 9.8 
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CHART 9. RELATION OF 1950 POPULATION AS A PERCENT OF 1940 POPULATION AND THE 
SLOPE OF RETAIL SALES AND USE TAXES TREND LINE, 1939-51, BY COUNTIES . 

SLOPE OF RETAIL SALES AND USE TAXES TREND LINE (PERCENT) 
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correlation. The coefficient of multiple deter -
mination (RB. 12) was calculated to be . 1299 and 
the F value to be 7. 1 7. The F values for the . 05 
and the . 01 levels taken from the table of F are 
3. l 0 and 4. 85 respectively; therefore, an F of 
7. l 7 is conside red highly significant. 

PRICE CHANGES 

What has been the effect of the changes in 
price levels upon the growth of retail sales? 
Has this growth in each county largely been the 
result of price inflation rather than physical 
volume of sales? To help answer these ques­
tions, trend lines for two retail price indexes 
were computed. The indexes used were the 
Consumers I Price Index and the 11all commodi -

ties 11 group of the Retail Price Index.11 / 
The percent increase per year as thus indi­

cated by the Consumers' Price Index was 7. 6220. 
The figure for the "all commodities" was 9. 4489 
percent per year. When these trend lines are 
compared with the slope of the trend lines of r e ­
tail sales for the individual counties, it becomes 
obvious that increases in retail sales are largely 
in physical volume and are not primarily the 
result of price fluctuations. 

17 THE CON•lTMER.S • PRlCE INDEX I& PREPAR'ED BY THE 

BUREAU 01" LABOR STATISTICS 01'" THE U.S. DEPARTMENT 

01" LABOR AND PUBLISHED IN THE MON'nil-Y LAJJ~ RE­

VIEW. THE "ALL COMMODITIES" RETAll.. PRICE INDEX 

lS PREPARED BY THE Ol'"FICE 01'" BUSINESS ECONO MICS, 
U.S. OEPARTMENT OF COMMERCE AND IS PUBLISH ED 

MONTHLY fN THE SURVEY~ CURRENT BUSINESS. 

-26-



Findings in Brief 

SF.cl10N THREE 

The following facts concerning the retail 
trade in Iowa seem worthy of recapitulation. 

( 1) The percentage increase 1n taxed retail 
sales from 1939 to 1952 ranged from a 
low of 1 76 percent in Boone County to a 
high of 363 percent in Cass County. The 
gain for the State as a whole during this 
interval was 258 percent. The spread of 
percentage increases among the twenty 
leading counties extended from 194 per -
cent in Calhoun County to 303 percent in 
Grundy County. 

(2) The degree of uniformity in the growth of 
the counties is noteworthy. Ninety of the 
ninety-nine counties made gains in retail 
sales and use tax collections within the 
range of 200 to 300 percent; over one -
half (59) of the counties had increases 
within the range of 225 to 275 percent. 

(3) Largest gains in retail sales (as meas ­
ured by the sales and use taxes collected) 
were recorded in counties normally re -
£erred to as our western and our eastern 
meat areas . Below State average in­
creases in retail sales occurred in the 
north-northcentral or cash grain area. 
Average or slightly above average gains 
in retail sales occurred in the north­
eastern dairy area of Iowa and in the 
southern pasture area. 

(4) Increases in retail sales since 1939 were 
primarily in physical volume and were 
not merely the result of price fluctuations. 

(~) The counties in Iowa which in the period 
studied had (a) higher than average rural 
population ratios, and (b) the major share 
of their income provided by the volatile 
industry -- agriculture -- were more 
sensitive to cyclical fluctuations in retail 
trade activity than were those counties 
which were more urbanized, and had 
more diversified sources of income. In 
addition, those counties which experi-

, 

enced the most variations in retail busi­
ness activity were those that were losing 
their population from decade to decade. 

(6) The analysis disclosed a relatively 
stable relationship between total income 
and total retail sales and use tax collec­
tions. This relationship makes it pos -
sible to predict either the level of income 
or sales, provided one or the other is 
known. 

(7) In 1939, for the twenty selected coun­
ties, a change of $1.61 in retail sales 
and use taxes collected was associated 
with a $100 change in the level of income 
payments. In 1951 the change in taxes 
collected associated with a $100 change 
in income was $1.65. Measured in terms 
of retail purchases, this would seem 
to indicate an increase in the average 
propensity to consume in these areas. 

(8) And, finally, as indicated by Chart 1, 
the State's retail sales and use taxes col­
lected (relative to the State I s income pay­
ments) showed a slightly rising trend. On 
the average, total retail sales and use 
tax collections in Iowa tended to increase 
by more than $64 thousand per year if all 
other factors remained constant. Stated 
another way, this increase in retail sales 
and use tax collections could be expected 
to occur on the average from one year to 
the next if no change were to occur in the 
level of Iowa income (and, of course, tax 
rates). 

An analysis of retail sales and use tax col­
lections seems to leave little apprehension as to 
the usefulness of such indicators in measuring 
changes in one sector of the State's economy. 
However, the availability of more complete and 
more detailed information on the taxes collected 
would undoubtedly enhance such a study. For ex­
ample, nothing was included here concerning the 
variation in retail business activity by type of 
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businrsa oprration. Thr 1ole reason for such an 
omi11ton was that 1uch data are not available 
on a coun·y or city ba1t1. Only limited data are 
publi1hed on a statewide baa11 by variou1 bu1i -
ne•• cla11ificatione 

The fact that a more complete analy1i1 could 
have been u.ndert.ak..en U more detailed informa­
tion were available doe, not dhtract from the 
ueefu.Jne11 of the Uudy It doea, however, point 
out a need for improved tabulating and reportrng 
technique• of aucb baeic information. 
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.:;;o~, compI,t, analysiscoutd 

~

bl, n tno r, de:taile:d inlorma. 
dou not di stract from th 

study. It dou, howo, r, poin: 
rprov,_d t_abuiating and re:porting 
ch ba11c information. Appendix 

SECTION A - - STATISTICAL T ECH NI Q U ES 

STRAIGHT LINE TREND CALCULATIONS 

To determine the straight line t r ends the 
index n umbe r s of to tal retail sale s and use tax 

~;e~::~i~~\~:\:~:o:~:;sf!;:u::~1s,h 195 1 we r e 

T = a + bx 
wher e a = 1. Y / Nand b = r. xY / !, x 2 . The symbol 
x is equal to the d e via t ions from the middle year, 
1945. The method us e d fo r computing the para­
me te r b fo r each of the t r end lines can best be 
explained by an exa mple . The following c om -
p utations for Bla c k Hawk County are used for 
illus trative purpose s . 

y ;,l, -'tf T 

1939 100.0 -6 36 62.0 
1940 109. 0 - 5 25 

1941 123. 5 - 4 16 
1942 118.3 -3 9 
1943 127.4 -2 
1944 144. 8 - 1 

1945 167.3 2 12.1 

1946 231 . 5 
1947 287.4 
1948 3 18.8 
1949 323. 7 16 
1950 346.0 25 

195 1 359. 6 36 308.6 

~ 2,757.3 182 

11 CF. DAV I ES A N D Y O DCR , P. 2.36 F P. 

The r efore , 
a: "L YIN 

: 2,757. 3/13 
: 2 12. 1 

T = a + bx 
: 2 12. 1 + 25 . 0088x 

Therefore , for 1939: 

b : "L xY / "E. x 2 

: 45 , 5 16/182 
: 25. 0088 

T: 2 12. 1 + (2 5 . 00 88) ( - 6) 
: 62. 0 

for 1945: 
T : 2 12. 1 + (25. 00 88) (0) 

: 2 1 2. 1 
for 195 1: 

T : 212. 1 + (25. 0088) (6 ) 
: 362. 2 

S IM PLE CORRELATION ANALYSIS 

Simple rectilinear correlation involves the 
means by which values of one variable may be 
estima ted from the values of another , according 
to the functional relationship indicated in a set 
of pai r ed observa tions. T his statistical tech­
nique also is a means for mea suring how closely 
such estimates (fre q ue n tly designa t ed by the 
symbol Xd conform to , and account fo r , the 
original va r iance in the variable which is being 
est imat ed , for the given set of obse r vat ions, In 
statis ti cal te r minology, the term regression 
line designates the s tr aight line used to estimate 
one variab le from another by me a ns of the e qua ­
t ion X~ = a + bX 1• This formula is refe r red to 
as the r ectilinea r r egression e q uation . The 
pa r ameter bis termed the coefficient of regres ­
sion and measures how many uni t s , or fractiona l 
parts, the dependent variable X

0 
changes for 

each uni t change in the independ ent variab le x 1 • 
The coefficient of co r relation , r , may be defined 
as the ratio of the standard devia t ion of the es-
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timate d value s of X
0

, to the standard deviation 
of the a c tua l value s . If, however, one wishes to 
e xpre ss the c ovari ation in two series in terms 
of pe r centage s, the square of the coeffic ient of 
correlation is th e m easure to employ. This 
l atte r m easure , i ndicate d b y the symbol r 2 and 
te r med the coefficient of dete rmination, r e p­
resents the p e r c entage of tota l square d variation 
in the d epende nt variable that i s a ccounted for 
by the aqua r e d vari a tion i n the trend. Finally, 
the con s t a nt a in the regr e ssi on fo rmula indi cates 
the height of the r e gre ss ion line a t t he point 
where x 1 i s e qual t o z e r o. ! 9../ 

PROBLEMS IN CORRELA TING NON­
RANDOM SAMPLES OF TIME SERIES 

All the error formulas given in Uiis mono­
graph, as well as the measure ment of the r elia­
bility of F, a r e base d upon the theory of random 
sampling. Briefly, that theor y a s s umes that 
each observat ion in a sample is selected p urely 
at random f r om all of the items in the univer s e, 
i.e. , each possible item has a n opportunity of 
being chosen. It further as s ume s that succes sive 
samples are chosen in such a manner that va lues 
found in one sample have no relation or connec­
tion with the values found in the next sample. 

However, it is apparent that the level of in­
come in any one given year, for example, is not 
completely independent of the income in the pre­
vious year. Rather it is probably approximately 
the level established in the preceding year modi­
f ied by new or changing factors. Does this mean 
that the measures of correlation and range of 
error in these particular problems are invali­
dated? Not necessarily, because of the very 
nature of the data being studied. Forces of na­
ture, such as temperature, rainfall, etc. which 
affect crop production, the threat of wars and/or 
peace, and perhaps many other variables re -
move some of this 11built in" relationship. That 
is, the level of the time series being analy2,ed 
is in some ways not necessarily geared to the 
previous years and therefore may be regarded 
as reasonably "random" sampling from the ob -

10 M O R D ECAI E%EK I EL 0 METHODS 5!f'COR'R£LATIONANALVSIS 0 

ZHD. ED. , G,IOHN W lL£Y AND SONS 0 fNC. 0 HICW YORK 0 1Mt) 
P . IOt AMP CF. G . R. DA VIES AND DAJ..J!: VODIER , P P . 2.32 

AND 3'11 . 

servations that might otherwise have been •e­
c ured for the given year. And if the observation• 
have no particular 1·elation with what other ob­
servations might have been "selected" each year 
if the forces of nature had nodded another way 
instead, we may then be reasonably confident 
that the method is a useful technique in spite of 
its theoretical weaknesses . 

One additional limitation concern• the 
reliability one should plac e upon measures of 
correlati on when the variable• involved are to 
some degree inte rdependent in a different sense 
than dis c ussed abov e . That is, does the level of 
i n come d e t e r m ine the l evel of c onsumption? Or 
does the level of consumption de termine the level 
of income ? Muc h debate and the oretical dis -
cussi on in addi t ion to s ome research on this poi nt 
has been unde r taken b y vari o us commission s 
a nd groups intere ste d in this issue. In brief 
s um mary it m a y b e said that wh ere th e measures 
of cor relation a re s mall, thi s interdep end ence of 
the variables is m ore important and therefor e 
m a y over s t a te the d e gree of relia bility of such 
meas ur es. 

With refe rence to correlation of interd epend ­
ent data, som e writers h a ve mfintained that a 
third regression line exists . lO For exa m ple, 
Davies and R ings trom say: 

"lt may be argued that whereas the two 
convent ional regression lines are prescribed 
for data in which y is dependent on~, and~ -is dependent on y, respectively, the line of -regressio n expressed by the line c,f maximum 
frequencies may ~Y ¥PPlied generally to inter­
dependent data. 11£/ 
These same writers continue: 

11But as Einstein has contended, the ul­
timate proof of mathematical logic - - based 
as it is on assumed axioms --lies in its util­
ity. And the third regression line of a cor­
relati'z~,urface has not been given a thorough 
test. " - -

20 6. R. DAVfE:8 AND N ORMAN H. RlNGBTROM, \l1'0-Uln.19J-lED 

PAJll'Eft OH n"'ft{J!: "l'Hl'RD "'a:GRESSlON L INE OJI' A C ORRl!3...A­
'TtON S'URl"AClt , "AHl>Hli!:NRY ~ Tz:, STA'l'.-TICAL LAWS 
~ DE MAJ(D ANJ) S U'Pl"'LY, CKfCAGO, UNfVERS) 'TY Ol" c:Ml­
CAGO P'RE:SS ( t1U). 

11 DAVlliCS A.NI> RTKGSTROM, PI il>. 

22 fBlD. 
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SECTION B -- TABLES 

B.1. RELATION OF RURAL POPULATION AS A PERCENT 
OF TOTAL POPULATION, 1950, AND SLOPE OF RETAIL 

SALES AND USE TAXES TREND LINE, 1939 - 1951 

NO. COUNTY 

GROUP nAn (UNDER 50 PERCENT 

RURAL POPUL.ATION) 

7 
17 
23 
29 
31 

52 
56 
57 
64 
70 

73 
77 
78 
82 
85 

88 
90 
94 
97 

GROUP nBn 

BLACK HAWK 
CERRO GORDO 
CLINTON 
DES MOINES 
DUBUQUE 

JOHNSON 
LEE 
LINN 
MARSHALL 
MUSCATINE 

PAGE 
POLK 
POTTAWATTAMIE 
SCOTT 
STORY 

UNION 
WAPELLO 
WEBSTER 
WOODBURY 

(50 - 69.2 PERCENT 

RURAL POPULATION) 

4 APPANOOSE 
6 BENTON 
8 BOONE 

1 1 BUENA VISTA 
15 CASS 

x, 
RURAL POPUL.ATION SLOPE OF RETAIL SALES 

AS PERCENT OF TOTAL ANO USE TAXES TREND 

POPULATION. 1950 

16.0 
28.4 
33.5 
27.2 
30.4 

40.5 
27.9 
25.0 
44.3 
40.8 

49.7 
11. 5 
32.3 
18. 7 
39.8 

46.9 
28.0 
43.2 
19. 2 

61.3 
67.5 
56.8 
67. 1 
65.0 

- 31-

LINE (b) 

25.01 
26.40 
24. 78 
23.07 
26.40 

24. 70 
24.70 
26.02 
21.39 
24.59 

24.70 
24.85 
25. 77 
24.91 
22.30 

29.02 
22.55 
24.25 
23.40 

20. 15 
25.68 
19. 76 
29.39 
35. 97 

z 
CHECK 

41 .01 
54.80 
58.28 
50.27 
56.80 

65.20 
52.60 
51.02 
65.69 
65.39 

74.40 
36.35 
58.07 
43.61 
62.10 

75.92 
50.55 
67.45 
42.60 

81.45 
93. 18 
76.56 
96.49 

100. 97 



B.1. (CONTINUED) RELATION OF RURAL POPULATION AS A PERCENT 
OF TOTAL POPULATION, 1950, AND SLOPE OF RETAIL 

SALES AND USE TAXES TREND LINE, 1939 - 1951 

NO. COUNTY 

18 
20 
21 
32 
34 

40 
42 
44 
50 
51 

53 
59 
62 
63 
65 

68 
69 
79 
99 

GROUP "C" 

CHEROKEE 
CLARKE 
CLAY 
EMMET 
FLOYD 

HAMILTON 
HARDIN 
HENRY 
JASPER 
JEFFERSON 

JONES 
LUCAS 
MAHASKA 
MARION 
MILLS 

MONROE 
MONTGOMERY 
POWESHIEK 
WRIGHT 

(69.3 - 100.0 PERCENT 

RURAL POPULATION) 

1 ADAIR 
2 ADAMS 
3 ALLAMAKEE 
5 AUDUBON 
9 BREMER 

10 BUCHANAN 
12 BUTLER 
13 CALHOUN 
14 CARROLL 
16 CEDAR 

x, XO 
Rlm.AL POPULATION SLOPE OF RETAIL SALES 

AS PERCENT OF TOTAL AND USE TAXES TREND 

POPULATION, 1950 LINE {b) 

59.6 
63.5 
58.9 
52.4 
52. 1 

61.3 
64.0 
68.8 
63.7 
53.5 

65.0 
55.9 
54.9 
53.5 
66.8 

59.0 
58.4 
64.7 
62.7 

100.0 
100.0 
80.7 
75.7 
72.9 

77.8 
100.0 
100.0 
73.0 
84.4 

-32-

25.91 
30.16 
26.56 
26.44 
25.31 

26.47 
25.43 
29.90 
29.13 
25.47 

29.16 
27.56 
23.51 
26.33 
26.36 

22.22 
28.52 
25.41 
27.16 

32.45 
25.67 
29.08 
29.62 
27.59 

26.98 
28.19 
21. 51 
29.57 
30.95 

z 
CHECK 

85.51 
93.66 
85.46 
78.84 
77.41 

87.77 
89.43 
98.70 
92.83 
78.97 

94.16 
83.46 
78.41 
79.83 
93.16 

81.22 
86.92 
90. 11 
89.86 

132.45 
125.67 
109. 78 
105.32 
100.49 

104. 78 
128. 19 
121.51 
102. 57 
115.35 



B. t. CcOH, 1KU1C.D> R EL AT ION OF R UR AL POPULATION AS A PER CENT 
OF TOTAL POPULATION, 1950, AND SLOPE OF RETAIL 

SALES AND USE TAXES TREND LINE, 1939 - 1951 

X X z 
t 0 

HO. COUKTY l'ltU'"-AL .-OPUL.ATIOH SLO~C OJI"' RETAIL •ALE:S CHECK 

AS ,.Cl'ltCCNT OJI' TOTAL AND use TAXl!:S TREND 

,-Ol"~TJOH. 1\t~ LINF. (b) 

19 CHICKASAW 78.2 29. 11 107. 31 
22 CLAYTON 100.0 27.93 127. 93 
24 CRAWFORD 76.9 29.64 106. 54 
25 DAJlAS 73.9 33.40 107.30 
26 DAVIS 73.0 30.41 103.41 

27 DECATUR 100.0 25.30 125.30 
28 DELAWARE 77.5 25.87 103.37 
30 DICKINSON 100.0 26.35 126. 35 
33 FAYE I IE 72.2 24.37 96.57 
34 FRANKLIN 72.8 25.62 98.42 

36 FREMONT 100.0 25.85 125. 85 
37 GREENE 72.2 28.09 100. 29 
38 GRUNDY 100.0 30.23 130.23 
39 GlfT'HRIE 100.0 25.82 125. 82 
41 HANCOCK 100.0 25. 74 125. 74 

43 HARRISON 81. 9 26.59 108.49 
45 HOWARD 72.2 27. l 1 99.31 
46 HUMBQDT 75.5 25.68 101.18 
47 IDA 100.0 28.95 128. 95 
48 IOWA 100.0 26.68 126. 68 

49 JACKSON 76. 9 27.95 104.85 
54 KEOKUK 100.0 26. 25 126. 26 
55 KOSSlJTH 79.4 24. 97 104. 37 
58 LOUISA 100.0 29.19 129. 19 
60 LYON 82.0 29.16 111.16 

61 MADISON 72.8 27. 26 100.06 
66 MITCHELL 75.4 27.70 103. 10 
67 MONONA 78.5 29.18 107. 68 
71 O'BRIEN 78.9 25.57 104. 4 7 
72 OSCEOLA 74.9 26.67 101.57 
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B.1. ccoNTJN}.fXD') RELATION OF RURAL POPULATION AS A PERCENT 
OF TOT AL POPULATION, 1950, AND SLOPE OF RETAIL 

SALES AND USE TAXES TREND LINE, 1939 - 1951 

NO. 

74 
75 
76 
80 
81 

83 
84 
86 
87 
89 

91 
92 
93 
95 
96 

98 

COUNTY' 

PALO ALTO 
PLYMOtrrH 
POCAHONTAS 
RlNGGOLD 
SAC 

SHELBY 
SJOUX 
TAMA 
TAYLOR 
VANBUREN 

WARREN 
WASHINGTON 
WAYNE 
WJNNEBAGO 
WINNESHIEK 

WORTH 

X X z 
t 0 

~URAL POPULATION &l-OPE OF RETAIL SALES CHECK 

AS P~RCENT OF' TOTAL AND USE TAXES TREND 

POl'Ul..A T'ION, fMO LINE (b) 

76.3 
74.9 

100.0 
100.0 
81.9 

75.4 
90.0 
86.5 

100.0 
100.0 

71.0 
69.8 

100.0 
79.4 
72.0 

100.0 

6,846.5 

p 527,269.83 

J/p 5,325, t 50. 92 
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25.09 
31.95 
26.85 
26.07 
26.98 

32.01 
32.34 
35.67 
26.24 
27.01 

27.53 
24.42 
28.05 
26.00 
24.53 

22.37 

2,654.13 

185,797.418 
71,988.0397 

222,443.337 
82,409.8734 

101.39 
106.85 
126.85 
126.07 
108.88 

107.41 
122.34 
122.17 
126.24 
127.01 

98.53 
94.22 

128.05 
105.40 
96.53 

122.37 

9,500.63 

713,067.248 
257,785.4577 

5,547,594.257 
304,853.2104 



B.1. (CONTl'NUEl>) RELATION OF RURAL POPULATION AS A PERCENT 
OF TOTAL POPULATION, 1950, AND SLOPE OF RETAIL 

SALES AND us~ TAXES TREND LINE, 1939 - 1951 

WHERE N= 99, 

N 

THEN: 

b • = 222,443.337 -:- 5,325, 1 so. 92 

= .041772 

a. = 2,654.13 - (.041772) (6846.5) -:- 99 

F= 

= 23.9206 

.nf- = (.041772) (222,443.337) -;- 82,409.8734 

= .1128 

ri,, = .3358 

'2,. 
/'l, 

1 
l,. 

~ 

• 1128 

1 .1128 

12.33 

• N TABLE OFF: 

1 
WHEN N = 99 AND .n,t; = 2 THEN 

• 99 2 F == 3.90 = .05 LEVEL 

2 1 F= 6.85 = .01 LEVEL 

80\.ll{CJ?:: POPULATIOK DATA ARJt P'ROM \JNIT.ED &TATES DICPAR'TMENT OF COMMERCE', BIIMEAU OF 

THlt CENSUS. 
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B.2. RELATION OF PERCENT OF INCOME FROM AGRICULTURE, 
1947, AND SLOPE OF RETAIL SALES AND USE TAXES TREND 

LINE, 1939 - 1951 

NO. 

GROUP "A" ( 0 - 16 PERCENT) 

7 BLACK HAWK 
17 CERRO GORDO 
23 CLINTON 
29 DES MOINES 
31 DUBUQUE 

56 LEE 
57 LINN 
77 POLK 
82 SCOI I 
90 WAPELLO 

97 WOODBURY 

GROUP "B" (16.1 - 32 . 1 PERCENT) 

4 
34 
50 
51 
52 

63 
64 
70 
78 
85 

88 
94 
62 

APPANOOSE 
FLOYD 
JASPER 
JEFFERSON 
JOHNSON 

MARION 
MARSHALL 
MUSCATINE 
POTTAWATTAMlE 
STORY 

UNION 
WEBSTER 
MAHASKA 

GROUP "C" (S2.Z - 48.Z PERCJCN'T) 

3 ALLAMAKEE 
8 BOONE 
9 BREMER 

10 BUCHANAN 
1 1 BUENA VISTA 

x, 
PERCENT OF tNcOME 

FROM AGR rcUt. TURE. 

ISM7 

6.7 
15.4 
14.8 
10.3 
10.2 

7.9 
5.9 
2.3 
5.9 
6.5 

8.2 

21.2 
29.4 
20.6 
24.9 
19o2 

25.3 
21.3 
20.0 
22.6 
24.8 

25.2 
22.4 
30.1 

42.0 
36.6 
37.6 
41.3 
44.8 
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Xo 
SLOPE OF RETAIL 

SAi-ES AND USE TAXES 

TREND LlHE (b) 

25.01 
26.40 
24.78 
23.07 
26.40 

24.70 
26.02 
24.85 
24.91 
22.55 

23.40 

20.15 
25.31 
29.13 
25.47 
24.70 

26.33 
21.39 
24.59 
25.77 
22.30 

29.02 
24.25 
23.51 

29.08 
19. 76 
27.59 
26.98 
29.39 

, 

z 
CHECK 

31. 71 
41.80 
39.58 
33.37 
36060 

32.60 
31. 92 
27.1 S 
30.81 
29.05 

31.60 

41.35 
54.71 
49.73 
50.37 
43.90 

51.63 
42. 69 
44.59 
48.37 
47. 10 

44.22 
46.65 
53.61 

71.08 
56.36 
65.19 
68.28 
74.19 



14' 
15 
16 
18 
19 

20 
21 
24 
25 
26 

27 
30 
32 
33 
39 

40 
42 
43 
44 
45 

48 
49 
53 
54 
58 

59 
61 
65 
66 
68 

69 
71 
73 

B.2. (CONTJ'NUED) RELATION OF PERCENT OF INCOME FROM 
AGRICULTURE, 1947, AND SLOPE OF RETAIL SALES AND 

USE TAXES TREND LINE, 1939 - 1951 

COUNTY 

CARROLL 
CASS 
CEDAR 
CHEROKEE 
CHICKASAW 

CLARKE 
CLAY 
CRAWFORD 
DALLAS 
DAVIS 

DECATUR 
DICKINSON 
EMMET 
FAYETTE 
GUTHRIE 

HAMILTON 
HARDIN 
HARRISON 
HENRY 
HOWARD 

IOWA 
JACKSON 
JONES 
KEOKUK 
LOUISA 

LUCAS 
MADISON 
MILLS 
MITCHELL 
MONROE 

MONTGOMERY 
O'BRIEN 
PAGE 

PERCENT O l=' INCOME 

FROM A-GR ICUL TURE 

1947 

42.8 
16. 1 
47.5 
44.0 
47.6 

42.8 
42.5 
48.1 
40.4 
48.0 

42.7 
44.9 
41.5 
44. 1 
48.1 

46.4 
39.9 
47.8 
37.3 
46.0 

43.5 
40.8 
38.9 
43.0 
45.7 

37.3 
45. 1 
37.1 
46"o9 
32.7 

33.7 
45.0 
35.2 
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X 
0 

SLOPE Ol=' RETAIL 

SAl..£5 AND U'SE TAx.£S 

TREND LINE (b) 

29.57 
35.97 
30.95 
25.91 
29.11 

30.16 
26.56 
29.64 
33.40 
30.41 

25.30 
26.35 
26.44 
24.37 
25.82 

26.47 
25.43 
26.59 
29.90 
27.11 

26.68 
27.95 
29. 16 
26.25 
29.19 

27.56 
27.26 
26.36 
27.70 
22.22 

28.52 
25.57 
24.70 

z 
CH£CK 

72.37 
52.07 
78.45 
69.91 
76. 71 

72.96 
69.06 
77.74 
73.80 
78.41 

68.00 
71.25 
67. ~4 
68047 
73.92 

72.87 
65.33 
74. 39 
67.20 
73.11 

70.18 
68.75 
68.06 
69.25 
74. 89 

64.86 
72.36 
63046 
74.60 
54. 92 

62. 22 
72o57 
59.90 



79 
86 

89 
91 
92 
93 
95 

B.2. (CONTrNuEo) RELATION OF PERCENT OF lf'ICOME FROM 
AGRICULTURE, 1947, AND SLOPE OF RETAIL SALES AND 

USE TAXES TREND LINE 9 1939 - 1951 

COUNTY 

POWESHIEK 
TAMA 

VAN BUREN 
WARREN 
WASHINGTON 
WAYNE 
WINNEBAGO 

x, 
PERCENT OF l'NCOME 

FROM AGR ICU'L TU'RE 

19"7 

39.6 
45.7 

48.2 
42.9 
38.9 
44.7 
48.0 

XO 
SLOPE OF REYAll.. 

SALES AND USE TAXES 

TREND LINE (b) 

25.41 
35.67 

27.01 
27053 
24.42 
28.05 
26.00 

GROUP non (.Q . 3 - 64.3 PERCENT) 

1 ADAIR 50.4 32.45 
2 ADAMS 5703 25. 67 
5 AUDUBON 53.0 29.62 
6 BENTON 49.9 25.68 

12 BUTLER 56.8 28.19 

13 CALHOUN 52.5 21.51 
22 CLAYTON 50.6 27.93 
28 DELAWARE 55.7 25.87 
35 FRANKLIN 53.2 25.62 
36 FREMONT 53.5 25.85 

37 GREENE 56. 1 28.09 
38 GRUNDY 60.3 30.23 
41 I-IANCOCK 59.9 25.74 
46 HUMBOLDT 52.7 25.68 
47 IDA 53.5 28.95 

55 KOSSUTH 57.6 24.97 
60 LYON 60.6 29.16 
67 MONONA 48.5 29.18 
72 OSCEOLA 50.2 26.67 
74 PALO ALTO 55.7 25.09 

75 PLYMOUTH 50.7 31095 
76 POCAHONTAS 57.2 26 .. 85 

80 RINGGOLD 52.9 26.07 

81 SAC 52.2 26.98 

83 SHELBY 51. 7 32.01 

-38-

z 
CHECK 

65.01 
81.37 

75.21 
70.43 
63.32 
72.75 
74.00 

82.85 
82.97 
82.62 
75.58 
84. 99 

74.01 
78.53 
81.57 
78.82 
79.35 

84.19 
90.53 
85.64 
78.38 
82.45 

82.57 
89 .. 76 
77.68 
76.87 
80.87 

82.65 
84.05 
78.97 
79.18 
83.71 



HO. 

84 
87 
96 
98 
99 

B.2. (COHT IH\JCD) RELATION OF PERCENT OF INCOME FROM 
AGRICULTURE, 1947, AND SLOPE OF RETAIL SALES AND 

USE TAXES TREND LINE, 1939 - 1951 

COUNTY 

SIOUX 
TAYLOR 
WINNESHIEK 
WORTH 
WRIGHT 

x, 
PE:RCl!:HT OF INCOME 

FROM AGRICUL TUl'lE 

50.0 
51.6 
49. 1 
60.6 
50.4 

X 
0 

SLOPE OF RETAIL 

SALES A.NO USE TAXES 

TRl!:HD LINE {b) 

32.34 
26.24 
24.53 
22.37 
27. 16 

z 
CHECK 

82.34 
77.84 
73.63 
82.97 
77.56 

3,929. 2 

177,201.20 

2,654.1 3 6,583.33 

p 

\VHERE N-= 99 ; 

2,104,306.16 

o_ =2:.X 
0 -b2X 

t 

106,826.444 
71,988.0397 

147,210.360 
82,409.8734 

• 
t AND~= b = /'I',, !-1, -1.; 

,-;f+,_ 
------

' 
THEN: 

• b = 147,210.360 • 2,104,306.tG 

= .069956 

a. = 2,654.13 - (. 069956) (3,929. 2) : 99 

= 24.03 

/L%. = (.069956) (147,210.360) : 82,409.8734 

= .1250 

.1t.. = .3535 

F- /\;L N--...--
• 

N 

TABLE OFF: 

284,027.644 
178,814.4841 

2, 25 t, 516. 520 
229,620.2334 

1 ,IL,"'- ~-- 1 WHEN N = 99 AND/J'1f. = 2 THEN 

. 1250 99 t 
• -

F = 3. 90 = .05 LEVEL 
F = 6.85 = .01 LEVEL 

1 • 1250 2 

= 13.86 

OURCEt INCOME DATA ARE FROM AN ANALYSIS OF IOWA INCOME PAYMENTS, BY COUNTIES, STUDIES - - ------- -
IN DUSIN~SS ANO ECONOMIC&. NEW SERIES NO. 1 (BUREAU OF BUSINESS AND ECONOMIC 

RESEARCH, STATE UNIVERS ITV OF IOWA, tOWA CITY , (OWA) . 
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B. 3. R E L A T I O N OF 1 9 5 0 P OP U LAT I O N A S A P E R C E NT OF 1 9 4 0 
POPULATION AND SLOPE OF RETAIL SALES AND USE TAXES 

TREND LINE, 1939 - 1951 

NO. 

1 
2 
3 
4 
5 

6 

7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 

COUNTY 

ADAIR 
ADAMS 
ALLAMAKEE 
APPANOOSE 
AUDUBON 

BENTON 
BLACK HAWK 
BOONE 
BREMER 
BUCHANAN 

BUENA VISTA 
BUTLER 
CALHOUN 
CARROLL 
CASS 

CEDAR 
CERRO GORDO 
CHEROKEE 
CHICKASAW 
CLARKE 

CLAY 
CLAYTON 
CLINTON 
CRAWFORD 
DALLAS 

DAVIS 
DECATUR 
DELAWARE 
DES MOINES 
DICKINSON 

DUBUQUE 
EMMET 
FAYETTE 

X 
1 

19"50 POPULATION AS 

A PERCENT OF l!MO 

POPULATION 

93. 1 
86.2 
95.2 
81.2 
98.2 

99.0 
125.6 

94.5 
105.3 
104.5 

106.4 
96.7 
96.3 

101.3 
99.4 

100.2 
105.0 

98.9 
100.0 

91.6 

101.9 
92.6 

111. 1 
96. 1 
96.0 

89.4 
89.9 
95.9 

114.3 
104.7 

119. 9 

105.2 
97. 1 
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XO 

SLOPE OF RETAIL 

SALES A.HS USE TAXES 

TREND LINE (b) 

32.45 
25.67 
29.08 
20. 15 
29.62 

25.68 
25.01 
19.76 
27.59 
26.98 

29.39 
28.19 
21.51 
29.57 
35.97 

30.95 
26.40 
25.91 
29.11 
30. 16 

26.56 
27.93 
24.78 
29.64 
33.40 

30.41 
25.30 
25.87 
23.07 
26.35 

26.40 
26.44 
24.37 

z 
CHECK 

125.55 
111.87 
124.28 
101 .35 
127.82 

124. 68 
150.61 
114.26 
132.89 
131.48 

135. 79 
124.89 
117.81 
·130.87 
135.37 

131.15 
131.40 
124.81 
129.11 
121.76 

128.46 
120.53 
135.88 
125. 74 
129.40 

119.81 
115.20 
121. 77 
137.37 
131.05 

138.30 
131.64 
121.47 



8.3. (CONTIH'\J'CO ) RELATION OF 1950 POPULATION AS A PERCENT OF 
1940 POPULATION AND SLOPE OF RETAIL SALES AND USE TAXES 

TREND LINE, 1939 - 1951 

N O. 

34 

35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
&4 
65 

COUNTY 

FLOYD 
FRANKLIN 

FREMONT 
GREENE 
GRUNDY 
GLITHRIE 
HAMILTON 

HANCOCK 
HARDIN 
HARRISON 
HENRY 
HOWARD 

HUMsa_oT 
IDA 
IOWA 
JACKSON 
JASPER 

JEFFERSON 
JOHNSON 
JONES 
KEOKUK 
KOSSUTH 

LEE 
LINN 
LOUISA 
LUCAS 
LYON 

MADISON 
MAHASKA 
MARION 
MARSHALL 
MILLS 

X 
t 

1950 P O PUL.ATI O N AS 

A PERCENT O F t !>• O 

P O PUL.A TIO N 

106.6 
99.3 

84. 1 
93.6 

101.5 
88..3 
98.7 

97.9 
98.6 
85.9 

104.0 
96.9 

97.5 
96.8 
93.1 
97.1 

102.6 

99.6 
137.9 
97.2 
91.3 
98.5 

104.9 
117.0 
97.5 
82.8 
95.6 

90.4 
93.2 
96.0 

100.6 
93.4 

- 41 -

XO 
S L OPE O F' RETAIL 

SALES AN O USE T A XES 

T REN D LINE (b) 

25.31 
25.62 

25.85 
28.09 
30.23 
25.82 
26.47 

25.74 
25.43 
26.59 
29.90 
27.1 f 

25.68 
28.95 
26.68 
27.95 
29.13 

25.47 
24.70 
29.16 
26.25 
24.97 

24.70 
26.02 
29. 19 
27.56 
29.16 

27.26 
23.51 
26.33 
21.39 
26.36 

z 
C H ECK 

131.91 
124.92 

109. 95 
121. 69 
131. 73 
114. 12 
125. t 7 

123.64 
124.03 
112.49 
133. 90 
12.4.01 

123. 18 
125. 75 
1 t 9. 78 
125.05 
131. 73 

125.07 
162.60 
126.36 
117. 55 
123.47 

129.60 
143.02 
126. 69 
110. 36 
124. 76 

117.66 
116. 71 
122.33 
121. 99 
119. 76 



B.3. (CONTl"NUED) RELATION OF 1950 POPULATION AS A PERCENT OF 
1940 POPULATION AND SLOPE OF RETAIL SALES AND USE TAXES 

TREND LINE, 1939 - 1951 

NO. 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 

COUNTY 

MITCHELL 
MONONA 
MONROE 
MONTGOMERY 
MUSCATINE 

O'BRIEN 
OSCEOLA 
PAGE 
PALO ALTO 
PLYMOUTH 

POCAHONTAS 
POLK 
POTTAWATTAMIE 
POWESHIEK 
RINGGOLD 

SAC 
SCOIT 
SHELBY 
SIOUX 
STORY 

TAMA 
TAYLOR 
UNION 
VAN BUREN 
WAPELLO 

WARREN 
WASHINGTON 
WAYNE 
WEBSTER 
WINNEBAGO 

WINNESHIEK 
WOODBURY 
WORTH 
WRIGHT 

1950 P0'PULATJON AIS SLOPE OF RETAlL 

A PE:RCEN'T OP' 1940 SALES AND USE TAXES 

POP\11..A 'l"ION TREND LINE ( b) 

98.8 
89.4 
81.2 
99.9 

102.7 

98.3 
96.0 
96. 1 
98.3 
98.9 

95.3 
115.4 
104.4 
103.1 
85.6 

99.3 
118.8 
95.3 
97.0 

132.5 

96.7 
87.1 
96.1 
91.3 

107.0 

100.4 
97.5 
88.2 

106.6 
96.3 

97.2 
100.3 

96.7 
98.1 
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27.70 
29.18 
22.22 
28.52 
24.59 

25.57 
26.67 
24.70 
25.09 
31.95 

26.85 
24.85 
25.77 
25.41 
26.07 

26.98 
24.91 
32.01 
32.34 
22.30 

35.67 
26.24 
29.02 
27.01 
22.55 

27.53 
24.42 
28.05 
24.25 
26.00 

24.53 
23.40 
22.37 
27. 16 

z 
CHECK 

126.50 
118.58 
103.42 
128.42 
127.29 

123.87 
122.67 
120.80 
123.39 
130.85 

122. 15 
140.25 
130. 17 
128.51 
111.67 

126.28 
143. 71 
127.31 
129.34 
154.80 

132.37 
113.34 
125.12 
118.31 
129.55 

127.93 
121.92 
116.25 
130.85 
122.30 

121. 73 
123. 70 
119. ()7 
125.26 



8.3. (CONTINUED) RELATION OF 1 950 POPULATION AS A PERCENT OF 
1940 POPULATION AND SLOPE OF RETAIL SALES AND USE TAXES 

TREND LINE, 1939 - 1951 

N O . COUNTY 

p 

Np 

X 
I 

1950 POPULATION AS 

A PERCENT OF 1940 

POPULATlOH 

9,788.9 

976,280.69 

829,225.10 

XO 
SLOPE OF RETAIL 

SALES A.ND USE TAXES 

TREND LINE (b) 

z 
C HEC K 

2,654.13 12,443.03 

262,044.305 
71,988.0397 

-38,626. 962 
82,409.8734 

1,238,324. 995 
334,032.3447 

790,598.138 
43,782.9 114 

WHERE N = 99; a. = ~ x
0 

- bix, , AND r\;i..= 

N 

THEN: 
b = - 38,626. 962 • 

• 829,225.10 

a.. 

- .046581 

2,654.13 - (-.046581 ) (9,788.9) -:-

31.42 

99 

/l,1- = (-.046581 ) (-38,626. 962) : 8~409.8734 

. 0218 

.I\., • 1475 

F = N--
• 

1 __ )'\.,,_ -- 1 

.0218 99 --2 
• 

1 -- .0218 2--, 
2.16 

TABLE OFF: 
WHEN N = 99 AND,.-m = 2 THEN 

F = 3.90 = .05 LEVEL 

F = 6.85 = .01 LEVEL 
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States, 1951 
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