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IETRODUCTIOR

hgriculturs: extension mork in Colorado ies governed by
Tederal and State r-gulatlions, Appropristlons to Colorado are made
through the United States Departsent of Agriculture by Congress and by
the Colorado Etate Leglsisture, Etste and Pederal 7unds zre uszed in
paynent of all or & major part of sxluries of county extension sgenta,
Indivitusl counties pay expecses of the county office and travel ex-
psnse and subsistence of the worker xhile s=xay froa hezdguarters,

In connection sith the administrative sork in Agriculture
and Home Economice extension, it frejuently becomes necessary %0
meet with the boards of county comsinssioners sn:d agres upon the ap-
propristions for county extension agent ex. enses. One of the chief
probleme 1s to arrive at an adeguste assunt for the conditioms to be
set in & particular county., The guestion £8 often asked &5 to whether
or not relationships exist Detween exr ecze allosances sn: such
factors &g county aress, population, crop welues and livestock wslues,

There haz been no answer to euch uestiovs, ex cnse allow-
ances being deterrined from the opinions of state extension officers
ant the willingness of the county cosmissioners ¢o contribute the
desired amounts. In vies of these facte, lets were coliected and
snalysed sith the purpose of showing whal relstionships exist between
commonly essociated fseitors snd expenses, «ns eventually, of arrive
ing &t some equitabie apprapristion of funis based on definite re-
lationships rather than an opinion. Determining relstionships shich
now exist will aid 4n future studies slsos The dets used in the

atudy were aveilable from the sudited sx enee accounts of county ex-



tension agents sent to the stats extenzlon office for aadit and epw
srovAls
There has been no research in extension service procedure in
Colorsdo t» date, In corresjondence with M¥r. ¥, C. #ilson, In Charge,
Extenalon Seudies, Extension Zervice, United States Departzent of
Agriculture, the information wus reccived that no studles had been
prioted whaich involved the relaticnships covered by the present study.
Howover, Helelly {1) sede a fora visit study on the work of Minmesots
county extension sgents which hss not been published, Thiz study ia-
cluded the number of farm visits psr agent, the number of faras
visited, the number of meetings sttended and the number of miles
traveled per agent, The “olloving le& guotei from the report:
"Parn vizits per county varied from 123 to 1248,
The aversge ailee traveled per farm visit ani seeling
veried {rom four miles to 32.4 miles,
One agent traveled 5,800 miles zt a cost of €460 to make
800 fars visits and meetings. Another egent, in &
county coaparable in sise ani populution, traveled
13,400 miles at a cost of 21,340 to make 410 farm
vizits sni meetings.
The study alsc suggests that the cost of farm vieits may
be greatly reduced both in time 2ud milesge,®
Hchelly (1) ststes, "i check :as mede on the miles traveled
and number of farm visits and meetings held 1n the 1I countice in
shich a study was made for the preceeding year. This zhows that
during the year the study sas made, the agents traveled on an aversge
1,213 loese miles but made 4% more farm visits or meetings per coumty,
indicating that & study of tie problem bty the sgeots has to some &x-
tont improved thelir efficlency.® And again, "The study salso sug-
gests that the costs of farm vielts may be greatly reduced, both in

time and mileage, Thia can be done by better planning sn! orgraiza-



e

$80n of the work, snd through more systesstic time utilization in fm-
eroasing the contacts per trip, thus reducing the distance traveled
por contaet,® The complete summary from wzhich the above iz taken may
be found in the appendix,

It &3 not poseidble to uss the data and findings of ihis
study for all future proeedure relating to county exiension agent ex-
penses, The purgose has deen siaply to study relsetionships of
cosmonly associated factors, draw certain conclusions az werranted by
the dute and make recosmendstions if desirable on the streagth of
these findings and previous experience. It is hoped that this study
will direct sttention to the lack of research sctivity in extension

procedure in Calorado,
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HATFRIALS ALD METHODE

Duplicate copies of county extension agenis' excences as
audited by the etste extension office wers used in the study. Deta
from 17 Colorado eountiecs wore used, The counties were:r sdems,
kragshoe, Boulder, Co:tills, Delta, Gerfield, Klowa, Lerimer, Las
Anious, Hesa, ¥offsat, Hontrose, Routl, Rie Granle, Sa: ‘Hguel, Dedg-
wick and %Weld. The data used sere teken over the period froa Jenusry
1, 1320, to Deceaber Il, 1334, inclusiv:, In three countiss, oue
month!s record was amissing due %o the absence of the ggeat for that
mouth. This record =ss &rbitrarily laserted by ;iving such & value
to the missing mounth as the four eianllsrly usmed monthe bore 4o the
total of ths other four years. Thus, if July sere missing, and toe
other four similer months showed an aversge of 1i.Z percent of the
year's totsl, such & {igure ag would be thst pereeantage wmxg inserted.
vduch insertions zre plainly marked on t'¢ original duta.

Crop and livestiock valuea were pupplied in corrsscondence
from the office of ¥r, H, L., Collins, Statisticisn, Bureeu o7 Agrie
cultural Economice, Custome House, Denver, Colorade {2). Ares d-ta
were obtained from the Colorsdo yoarbook i-sued by the Colorado Soard
of Immigration (3). TFopulztion data were secured from the 1230
Federal Census report of the Burean of the Cencus, Department of
Commerce as re orted in the 1951 Colorado yearbook {¢).

Totsl county agent expensee in each of the 17 counties wscre
compured with the cost of travel ss peid to the ageats Tor each month
of the five-ysar perlod. Total yearly expente for cach county wes

compured 4a turn with county ares, population, ¢ oo values snd live-



stoek value for each of the five yesrs, Tolal yesrly iravel expense
for sach county was compared with the county ares for the asme period
eflflvo yesra,

The 42 comparisons mentioued wnre made by the usce of cor-
relation coefficientis, Deterainstion of correlatlon cozfficlenta was
made By the use of the Harris formala (5) for machine computatlon,

The formuls 48 as follows:

xr -~ (xa7)
*xy = E »
Vréiﬁ - (3)% . Jfﬁgﬁ - Nt

where x and y are the two variablss being cc:pared,'; and ;'their
reapective means, ¥ the number of peired vaslues and Txy the coeffi-
cient of correlation.

Fhile over 40 countles in Colorsdo no¥ have extension work,
only 17 are included in the list having hed extension =ork continu-
onsly for the five years, 1380-1334, inclusive. The sample represent-
ed by these 17 counties 45 falrly repressatstive of conditions in
Colorado. TFive are typical Testern Colorsdo comtiss, Two
repregent the Northwest. Horth Centrsl Colorado is well represented
by three counties and the Bortheast section Ly snother. Hesrer the
central part of the state are included two countics. The Plains
section is represented by ome typlcal nlains county cnd another very
largely of plains type. One county is inciuied from the Sen Luis
Valley,

Of these 17 countica, eight sre representative of irrigzated
conditions and three are very representstive of dry farsing. The

remsining six counties have both dry and irrigsted Tarsing. S&Six of



the counties are quite small in area, S8even large sounties are in-
cluded and the othpr four are moderats in size. Figure 1 on page 7a
shows the distribution of the seventean countles.

To avoid the inclusion of woluminous data, representative
data have been given in the appendix, The detailed computations and
worksheets are on file in the state extension office. Coples of the
audited monthly expense accounis upon which computations are based,
are also on file in that office. 4s the cost of copying and including
the detalled data was considered excessive, only representative sam-

ples are included in the appendix.
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DEPIRITION OF TER#S

Degrees of ¥reedom. Leonard, Clark, end Hobertson*, in their
Field Flot Technlc, Part II, state "In the computation of the estizmate
of any statistical constant for & population, the number of degreess
of frecdom availsble is ithe number of observations thut compoze the
sanmple diminished by the number of statisticel constants of the eample
which are directly used in the computation., This is of ifittle iz
portence shen a large sample is anslysed, but very iaporte t in saall
saxples.” "The reeson the divisor is (n! - 2) is that from the nt
valuas of ¥y t+0 statietice have already been calculated which enter
into the formula for I, coneejuently the group of éifferenceé, y-1,
represent in reality only n' « 2 degrees of freedos."#* Thus, while a
olnt of siguificance 13 used in testing correlation coeffielentz of
data on the 17 counties in this study, which 1s ¥ « € in &ll Wut three
cases, in theeo three § - & is used becsuse sn arbitrary value weg in-
serted as previously pointed out, Thie would reduce the number of de-
grees of freedon and reguire a higher wslue of r to be significant,

Siznificance. Fisher's 5% point sas chosen for signiicsnce.
In the cuse 07 & small sample, the correlation eoefficient‘was csl=-
culated w»hich »ould occur once in trenty tests of similsr data due to
chances Therefore, 1f the correlation ccefficlent obltuined w=as
greater than the one caleulsted for 1811 odde it means the possie
bility of Lts belng due tO chance would be lesz thsn once in teenty
tests, Such a correlation coofficlent =ould be congidered signifiecant.

#® Leonord, Clark, RBohertson, "Fleld Plot Technicy Pert IX, 1984,
% Fisher, "Statistical Hethoda for Nesearoh Sorkers®, 1383, p. 117,



RESULTS OF THE STUDY

Expense, The comparison of total
expense snd travel expense represcnte the nost extensive part of the
studye In this comparisen, totel expense for sach month of the en-
tire period of the study is listed with travel expense of the sane
sonths oppodite, Squares of each varishle are shown as well se pro-
ducts of the tew varlables. _

It 15 evident that such listing and subsezuent calculations
involving the subatitution ia the formula would enteil much ex;ense
snd many tedious operations. Instead, dsts from ene county sre shown,
Adams county, the Tirst on the iist, »as teken for eonvéaieaco.

Table 1 gives the date from iddane county snd illustrates hov corre-
lation forsula veluss to be used in the Harris formala (5) for
sachine computation are cbtsined,
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Table I« Comperison of Totsl Honthly Expense sand Trevel Expense Tor
Adams County for the Yeaurs, 1830-1934, Inolusive.

Total Traval . ‘
Year Nonth EXpense Sxrense b b & 53
(%) (1)

1930 Jasusary § 98,17 ¢ 62,40 9z48,.368 502,760 8001.008
Februury 5251 83,87 9774.988 64544838 457,808
March 78,01 80.28 £777.520 2713.122 4833,570
aApril 84,30 £447 B987.040 £885.T21 7154.5&8
Juns 92,77 TS.21  278..818 5853544 TOBz.442
July 105,98 77,88 227 BRZ B80B85.284 B8IfZ.l163
Agast 82.72 72,67 8508.088 . 280,888 5757,.882
Septenber 130,51 230.64 16080.888 £§215.810 118ll.2%
9ctober 64.58 84.828  T152.T7S (218,508 5483.471
Boveaber 128,58 81.38 17587.874 3781.289 7854,888
December 8187 42.82 8440,097 1832,8582 32033.878

1871 Janmuary $ 105.89 & 47.36 11:12.882 2424970 EB014.280
Febraary 94,08 70,00 845,403 4300,000 583,800
Bazx4h 79432 53487 8z81,.862 £501.877 427..968
april 87.£0 70.43 2447.840 4288,340 685l.828
Nay 101.18 78,08 10237.382 5237.764 T3I8Z.,211
Juns 111.88 85440 12585,04% 4403,880 T484,144
July 104.88 57410 10987.802 S083.010 §£757.388
August 95.2¢4 54,83  8898,323  288¢.437 5081701
Septenbar 104,82 80.25 10287.232 8530,088 38215.408
November 106.42 47.30 111ll1,.z88 2254,840 §E038.508
Dscomber Sle44 45,80 15387.434 £321.210 6028.%18

1932 Janusry § 08,00 ¢ 48.25 9001.000 1370.,528 481,750
Febxusary 80.72 5480 3048.878 2240 ,480 4871.7%6
Marah 102.48 50,88 108574.200 8084774 GSild.881
April 8T.52 44.88 $810.150 S011.528 437%.772
Hey 108,58 50.08 11%458,.80 R803.,001 BIZ0,188
June 87.27 51.35 9481l.4582 26I3.823 4004.815
July 108,83 48,40 11358,857 2440,880 S287.522
Agast 98.63 88458 89284137 44R8,.308 6830,577
Septomber 100.11 §l.60 1002:8,012 26724880 £l85.876
Ostobeor 79.08 €130 8I81.228 1747.240 3505.082
Deceabar 100.08 51l.31 11800.828 2685C2,716 5IBT7.408

{Continued)
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Tatde 1. Cospurison of Total Honthly Expense snd Trivel Ixpease for

Adems County for the Yours, 1930-1834, Inclusive. (Continusd)
Total Truvel 2 .
Year onth E e Expense i 1~ 1Y
fx) (¥)

1088 Januery £ 95.2¢4 § 49,93  9070.658 &488.00E  4755.888
Fabazuary 90.52 48,38 1884870 ZI35.T30  4374.882
Herah 85.79 81l.85 8175.7T24 8800.T2l  B505.454
April 87.74 44.38 7893,.808 1067.810 %292,148
May 87.81 82,28 865,798  BATZ.573 6086,.,716
July T8.72 29,08 5434.888 15ZL.584 2879.508
Augast 128,20 88,47 16892.,840 7823.941 11430,.%24
September $8.07 27.59 9814,865 1303,012  3704.227
Oetober 81.18 58,88 B8310.148 Z40E.88C  £320.0938
Bovsaber 102,07 £2,70 10418.885 887,444  3D40,635
Deocenber 113.18 52.54 1£805.,188 1058.852 5832.286

1834 Jenuary § 99,25 ‘ 64.%8 $380,558 4145.,072 B290,708
February #9.94 8l.581 B288,004 863,878 Bl7:2.081
deroh £1.87 - 3045 8440,087 1553,938 2821.815
April 107.6% 71.156 116392.0064 S081.%528 T557.188
June 100,22 85,18 10044.048 445,826 B580,338
July 181.6% TEedZ 147T59.841  3685,1738 ©185.798
Mgnst 71.40 42.78 5110.8&0 1857.£83  30:8.188
Septeaber 101.580 E2.,85 10382,240 582,427 6041.8%0
Jetober 41,04 41,04 1834,282 1384.882 1684,.582
Boveaber 157.68 52459 £4582.,982 ETT8.2838 8308.159

Totals 25887.07 $5437.85 608303.84 ROTT48.33 34%451.88

X =p8,0881 Y= 57,8881

g"ﬁ = 1010845806 __ Y% u 34s:.4721
T - 3

-3 =

£Te3.6946
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It will be sesn that symbols are used which sre those of
the Harris Formula (5) given on a previous page. If the values from
Table 1 are now substituted in the formuis we have the followings

rxy = 5723,6946 - 5560.6685

VI0106,8806 - 3733.4104 . /3462.472]1 - 5282.1868

85.Q861
/218,1502 4/179.2858

= 63,0261 £3,0261
= ¢ 0,264

For the purpose of comparison, velues obtained from data of
the other counties trested sisilarly are shown in Table 2. 1In the
table, counties are arranged elphabetically rather than in the order
of value of correlation coefficlients secured. The tsable shows the
values of mean total, mean travel sxpense, and correlation coefli-
oient for each of the 17 counties. Deteraination of ihe r-values
weg made in the same way as in the case of Adems county data.

Table 2 shows & range in r-values from ¢ 0.254 to & 0.88%
Fisher () gives 0.258 as the expscted r-value due to chance showe
ing odds of 1911 when 60 comparisons are made (58 degrees of free-
dor:). In three cases it will be noted that the expscted r-values
for odds of 1911 is slightly highsr. This is due to the use of K-S
instead of H~2 for degress of freedox as 1t will be recalled that
three arbiltrary insertions of valuee were nade in the dats due to
misaing montha,

The data in Table 2 indicate that the values of all cor-
relation coefficients are significant, &ll of thex showing odds

groater than 19:1 that they sre not dus to chance. Adams and



Lariser countles represent the lowest valuss and Kiows, Routt and Bedg-
wick the highest. Discussion of these 4ste will be found in ¢ later
section of this tiwsis.

Teble 2, Comparison of Honthly Totel Expense and Honthly

Travel Coste for Seventeen Coloradc Countiee for the Years

158301324, Inclusive

Nean Total issc Travel Correiction Expected r-#

County ____  Expense Excense Coefficient{r) Vaiue=(P 0,05)

Adans £98,9681 8578291 e 0,264 Qe2546
Arapahoe 76,0838 49,6888 = 0,786 Qe2548
Boulder 88,4025 64,7815 + 0.718 0e2548
Costilla 87,7928 6042010 + 0,561 0.2546
Delta 88,7658 58,8873 + 0.488 0.,2546
Garflield 98,5251 59,6983 + 0,707 " QeRB4E
Kioma 77,2028 63455530 + (0,889 Ue2548
Larimer 82,2501 52,9838 + (3.382 D.2548
Lags inimas 70,1858 53,5080 + 0,847 D.2583
¥offat 81,9446 80485708 + 04581 Jee548
ontrosgse 94,6208 84,4700 + 0,583 De2548
Rio Grande 796645 48,2885 + 04728 O«2548
Routt 77.9730 55,2180 + 0.821 QeZ548
San Miguel 86.2610 64,4165 + (.667 Qel548
Sedgsiek 85,0828 47,3390 + 04813 0.2889
feld 86,4751 87.4170 + 0,773 Qe2548

#From Tabis V{i), Pisher (3)

Tables 4 to 8, inoclusive, result from the treatment of in-
dicated data in similar manner to that employed in developing Table 1,
Rowever, instead of having 80 comparisons by smonths, annusl figures
for each of the 17 countiez were used guch es anmusl totel exense
snd annual travel ex ense. This resulted in 17 comparisons for each
of the five years and consequently a sasller population.

Tablea ¢ to 8 sre shown to glve an ides of the data and
resulting correlation coefficientsy Only the mesns of the tso fac-
tore being compared and the coefficlents are shown. In order to

present the method uwsed, Table & is given in which one year of the
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five i presented, The year 1930 was chosen for comvanience znd the
factors are total armual expsnse and ares of the 17 countiee in the
study. The other four ycars! dets were similarly trested and Table 4
shoas all five yeera! resuits of theae comparisons,

Thus, Tables 4 to B are the rosult of flve correlation de-
terainations each, but show only the means df the two fuctors being
cousidered for each of the Tive yeare end the resulting correlation
coefficient for cach year's compsrizons,

Table 3, Shouing Comperison of 1930 Total Anmuel Expense
&nd Ares for Scventeen Coleorzls Counties

Totel Ares

Comty _ (x)Fxpenee (y) x2 v® xy
Adags 1158.25 1262  1241543,065 1582344  1401711,5
Arepahos 985.21 842  970858.764 708964  323545,8
Boulier 1241484 7534 1545182 ,.586 533638 348765.8
Costilla 1135,81 1185 1280064,856  1404%25  1745934,9
Delta 105,48 1201  1109820.110 1442401  1295283.5
Garfiold 1538,25 5107 1827515.728 9353449  4313603,5
Kioma 994,04 1738 P88115.520 320284 178723%.9
Lerizer 1200.00 2620 1440000,000 8311641 315480040
Las Animss 100002 4809 1000740,000 (I1%0481  4309096.2
Hess 1801,82 35165 1444371.%12 10004569  S801556.7
Yolfet 1014,358 4638 10837814324 21736884 4725883485
Nontrose 1552.41 2284 1383018.808 51258836 Z081856.8
Rie Grande  1189,31 893  1415847,888 283204  1062442,¢
Routt 1118,18 2509 1250343.876 5381481  £581900.7
San Higuel 1118,10 1288 25M47,810 185804 1447112,.8
Sedgwick 880,38 531  980852.564  2BLOGL  S25891.8
Yeld 135,47 _goz _149060L,2e1 _18176esc ""‘*3%1,.,

Totals _  13328,74 52 02810213,325 103738308 4138187

X51136,8091 y¢2160.5882 =X 221306488,48 >4 22545551842 sxy=i485604,.5
\, ) ;!
Substituting in the formuls, se have

2

Txy = 2483604,5 = £438174,186
Y L308432 4 i=1R0a0C5 48 & /0485108508020 1486

T $0.048



Tetel Expenee avd ires. Table 4 shows the relation be-
tween totsl snpusl ex enee and county areas for the 17 counties for
the period of the study. Only the mean totsl srmuel cxpense en! aean
area #ith the correlation coeflficients zre shown. The expecled r-
value for odds of 1l3:l is noticeebly higher with the smuch smeller
ropalation usod in this tsdble, ¥Fith only 15 degrees of freedon
(2-2) Fisher (8) gives 0,482l &8 a siguificant r-value for odds of
1211,

ft is evideat from Teble 4 that sll the revszlucze &re such
too low to be significant. Tho renge iz from -0.522 to #0.2%7.
These values were secuy:red in the same menner as shosn for Tsble I,
Table 4 shows the results of five opersetionss The first lealt =ith
1330 dats; nasely, & comparison of totil annusl ex ence of each of ‘
the 17 counties with its ereea. The second, third, fourth wnd fifth
operstions employed 1331, 1858, 1983 snid 1934 data respeetively,

Table 4, Comparison of Annusl Totzl Expense and Area for
Seventeen Colerado Counties for the Years 133%0-1934, In-

clusive
Hean Total ~ Coreelation Ex-coted r¥
Yoer Expense Hesn Area Co:fficient Value [P=3,05)
Sq, Wi, _

1330 £1136,8081  2100,5882 0045 044821
1951 1100,2076  2160.588%2 0,877

193¢ 1065.4584 2180.5982 0,0783

1953 814,8259  £180.5882 «Qe822

1554 19,5258  2180.5982 0,056

*¥om Table V{i), Fisher (%)

The relation betceen sonuel travel

expense and srea was studled for the 17 countiss for tie periot! of
10301954, inclusive, Results of the ealculations cre showm in

Table &4 The renge in r-velues 1¢ seen 1o be from 40,118 to 40,553
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which latter figure is the only coefficient to show & significant
velue, >1th the expected r-value for odds of 1931 being 0.4821 for
15 degrees of freedom, it 1: seen th:t even tue vslue #0,552 ie Just
above the point of significarce, Table § is tho result, “iret, of
comparing 1920 trauvel expense for sach coumty with iis eres to arrive
at 2 value of ro In turn similer data for the othrr four years sere
treated to secure in all, coefficients of correlation representing
relationships Tor each of the {ive years,

Teble 5. Comparison of Amnuzl Travel Exsencze and Area for
Seventeen Colorado Counties for the Years 1930-1934, In-

ciusive
¥ean Travel Correlation Expected r-*

Year Expenee 60 _Ar Coefficient Vslue (P=3,05)
1830 £828.4418 21¢80,5888 0.118 QedB21

1381 7738752 2160.5882 0.588

§:1.4 737,09086 2180,5882 04559

19858 516,5948 2160,5382 0.248

193¢ 304,7412 £183,5382 Q4158

#From Table V(i), Fisher (7)

Iotal Expensge :nd Popuistion. Table & ahows the results of
computing the correlation betwsen 0tal amnual expense snd popula-

tions Allfive correlation coefficients sre very sazxll, two being
negative, The rxnge is ceen 0 be from ~0.,0057 to #0455 and 4n ne
cage exceeds the expected r-value due %0 chance of 53,4821 with 1§
degress of {reedon.

Total expense for esch county w=a8 cospured with its poymu-
laticn to secure a correlation coefficient. Each yesr's dats was
treated the seame. Table € 2ummarizes r-values snl the teo means lor

each year of the study for these two factors. In the table, mcen
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population reads 184,232 which is the meen of all county populstions
for each year o ter such populstions were reduced by moving the
decimzi point teo places to the left., The relationmship eas chosn by
the table is not changed thereby.

Table 8, Compariszom of Total snnusl Expense and Population

for Seventeen Colorado Countles for the Yesrs 1330-1324, In-
clusive

Heen Total ¥ean Correlsti
R e o 1z i p ., e

e Ear e

on Exoceoted pot

1980 £1136.8081 194,.2852 0140 D.4821
1951 1100.2078 184,2352 (40057
1932 1085.4294 184,2352 O.111
1323 814,2253 184,235¢2 —34053
1984 219454568 184,238z O.258

*From Table V(4), Fisher (8).

Total) Fxpcnse and Liwvestock Velue. That no significant re-

lationahilp exists betweon totel snbuzl expense &ad livestock value

in these 17 countlies over t'.e perlod 1680-1334 ir zhown in Teble 7,
flere the rangei{s from an r-value of -0.,247 to one of 0,257 and still
such belo  the qxpéeted r~value for odds of 13:1,

As xith the three previcus teblez, sach year's dats were
secured frow a comperison of annusl totsl or trevel szpense snd eree,
or population. Teble 7 shows the five yesrs! group of means and
r-values, Mean livestock values shorn in the table ere the means of
all livestock values for 17 countles for each year sfter each auch
value xas reduced by moving the decimel point three places to the
left in order tc deal with smaller nuabers, Relationships s%own by

the r-values vere not effected thereb:,
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Table 7. Comparison of Annuel Total Expenze and Livestock
Velue Tor 3eventeen Colerado Counties for the Years 1380~
1934, Inclusive

¥ean Total  Mean Livestock Correlation Expected r-#

Zesr _  Zxoense Vajue Cogfficient Vslue (P20,05)
1920  21156,8081  $1226.2941 0e257 0,4221

1381 1100,2078 977,7882 04207

1958 10854798 €7145529 04014

1954 91,5258 656.8235 04048

#From Table V(4), Ficher (8)

¢ Table 8 d4iffers little .

| Crop ¥alug
from Tables 4 to 7 in r-vslues secured, ﬁgen compering total ammual
axpouse'rSth erop velue, The lowest value occurred in 1371, beling
40,001, while the range vurlee from ~0,13%9 to 40,311 for the hizhe
est coefficient, In no ecesc 1= the coefficient value siguificant.
Table 8 shows tho mesn totsl expense for eacl: of the five
years of the study, and the mean crop velue Tor correspondiing years.
The correlstion coefficients given in the table were obtsined from
comparisons between tho total expense for 17 counties and the crop
value for the same 17 countirs for each o7 the five yeers studied,
Hean crop valuea ghown in Tadble 8 result froam crop welues of each
of the 17 countiss in the study for each yesr after sich veluscas
vore reduced by moving the decimal point to the left three places,
This resulted in the uase of smaller punbers but relstionships shown

by the correintion coefficients ware not affected thereby.
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Table 8, Comparison of snmusl Total Expemse and Crop Value
for Seventeen Colorado Coumtise for the Years 1350-1334,

Inclusive

Siean Totsl Hean Crop Corrsletior Expected r-#
Iesr  _Expenge Yalue ¥ '
1330 £1126,8081 $2199.3529 0.108 0.4821
1951 1100,2076 1798,.5294 —Ja 0
1952 1065,4594 1148,9411 0,511
1933 814,9259 1871.4117 0,001
1954 919,5258 1833,0000 0.1%20

#From Table V{i), Fisher (6)
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DISCUBSION

In the comparisor of totsl and travel expenze, i1 18
evident that a wide range of correlstion coefficlent vslues exist,
This L# not due to the sise of appropristion zo much as to ithe nature
of travel engeged in by the county agent, «ni the Jivision o7 expen-
ases betwesn travel, office, demsonstration and miscellanecus. The
renge of valuoa in this stuly showed & correlstion coefficlent in
the Adame county date of 0,264, end reached ¢0,8289 iz the cege of
Kfiowa county date. With an expected r-value for odds of 13:1 of
0.254 »ith 58 degreeca of freedon, it is evident thet even in the
cage of Adame coumty s signilicant correlation exists betseen totsl
oxpense ond trawvel expense for the period studied,

¥hy Adany and Lariger counti«s show los correlations is
best explained by saaple monthly expense summsriee from these tuo
counties and from Routt end XKiowe countics which hed cosfficients
of «821 snd ,809 respectively,

Tadble 9. Chowing Expense Summsriece For April, 1835 for
Adans, Larimer, Routt snd Kiowe Countiecs

% of € of < of % of
Ademg Tota) Lerimer Totsl Routt Totsl Xfows Total
Travel $85,74 84,06 266,82 53,08 248,85 79,85 275.L5 30,7%
Office ERL24 82,48 44,77 30,56 T.22 1l£.51 2.8 10,84
Demonatrations
Migeellaneoug ~—ewe —swwe 1.

i
g ggi.tzgcneo 108,08 100400 215418 100,00 58.6?193'39 $9.75100;39

It {c evident that in adams snd Larimer counti:s travel sid

not take a8 large a peart of the lotal expense ae in Routt snil Klows
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counties, Offices hoving & very heevy e&lling 1igt by fars ges and
somen, end agents who work thru groups by demonetration more than
paraonﬁl calls to fsrus sccount for loser relative trevel cosis,

Agreemont: between th: State Exiension Service end the
countiss mtats the amount to bz gjyent for totsl ex-ense, Thot tals
sum did not prove insdejuate can he ghown Yy coles of contraets and
records of total sxpense actaslly incurred. A revies of iabie 1
showe the importance of travel in the tolal expense, However, the
ratio of travel and total cost 12 not equal in =1l countise. This
is shown 4in Table 1, & further ffect on the importance of travel
i# brought about b the heblt of the rurel ;wople in regard to
their methods of trading ani viesiting. These habits often lead to
calls upon the county agent, shereas thoir sbsence =ould uecessitats
his ealls d0 the fepm or “ara home. The cuestion of travel cosis
and possible improvement irn efficlency is of greatest im>ortance.
Rumeroua prcli#inary cnrveya>anﬁ suestionnaires have brought to
14ght the wvariation in travel efficiency amony county agentis, which
becsuce of the supervision, should be high-r than that of the aver-
age county or etats employee, No doubt the l&aitaiion of sxpense
funde plays a pert in the smount of expemse incurred and the neture
of such expense, This is also shown in the NeNelly (1) report for
Hinnesota.

The inentian of the rural communities is of considersbdle
importance in both travel costs and amount of office calls at the
agent!s headquarters. Loag distences between & purticular cossunity
and the office of the pgeut might reduce the number of cslla by the

furmer or farm women upon the sgeant and thus csuse his to travel more,



Ho doubt one of the most importent factors not fully
studied is the ability of the county age:t to meke the utmost uss of
the money snd time available,

“hile only one correlation coefficient in thati part of the
study -elating % travel cost an! ares shosed significesuce, no coe
efficient in the study on tolal expense and srez reached such &
valie, The most ocommon opinion iz that & lerge county chould previde
z large travel allowence, ZExperience doeg not prove this 1o he
necessity.

fResulds of the study {ndicate that sbove all things en
adecuate allowance for travel should be mede rogardless of zisze of
county.

To study the efficiency of travel and copts of incdividual
fars visits would require date on the number of ferm visits made and
the nusber of me:tings held as well =& oth-r duts of such meetings
ard viettse The present study -as not msde {0 determine such coste.

In attempting to show the relationship betseen totel ex-
pense of county extensfion agents anl! the cryp welue for the countles,
it was for the purpoae of answeriang the -unestion of wmhether the rieh
irrigated county should pay & great dezl more toward exteansion work
thanr the moderatewsised plains countyr. The ouestion ralsed b same
county officialas i: the insbility of the county to meet tie suggested
buiget for exponse becsuse of 5 smuall crop erss, or a cropring proe
gram which is nry modest in value. Thot no relationship exists &n
the pericd covered by this study betwesn total expense and erop
value &5 very evident from Table 7, While it 1s true that the popu-
lation considered in these tables is very emall, the absence of any
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cousiderable nusher of significent correlation coefficients indicates
a lack of relationship bDetwsen crop vasice and total ex ense for the
p-riod ?tudim‘

Of interest to the entirs State of Colerado in the past
five yeare has been the tremendous deciine in livestock wvalu=g.
“hetber declining livestock values had their effect in reducing total
expense of county zgeuts can be answered by refercnce to Tzble 7,

o pelationship <xists between ths two during the perlod of this study.

The attempt to show what relationship, {f any, existed
betwean the total or travcl expense of an agent acd such fectore as
area, population, crop valuss and livestock walues for the period
1930-1984, inclunive, was msde with the hepe thet such e study would
be the begimning of sev.ral oth«rs carried is similar fashion but
reaching into the fileld of eupervision and procedure 0 = far great~

or degres.
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COHCLUBIOHS

l¢ 4 definite relationship existe between totsl exoense
snd travel ezpenge of countly extecelon agentis based on & study of i7
Colorado countics over the period 1530-1924, inclusive,

ie flo significant relstionship exists betzeen total ex-
pense on one hand and sres, population, crop walue or livestock vaiue
on the other, over the sane period,

3¢« In only one year of five was there a eorrelstion coeffi-
clent showing significacee vhen travel expense and area were compared,
based upon the seme counti-s and over the same period.

4e On the basis of this study, travei expense becozes an
{zportant consideraticn in determining adequate county appropriatien

for county extension egents,
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RECOYMENDATIONS

1. The future supervisory program should give serious coti-
sideration to tho most effective use of travel on the part of the
eounty extension agentis.

2., FERessearch in extension costs an! procedure shoild be
nade a -egular part of th- extensalon progras in Colorado,

3, A long-time prograz of ressarch in extension methods
snd precedure should be prepared and made aveiladle to all members
of the exteunsion organisation. ZEaployees of the extension service
ahould be encoursged to tske pert is such s progras in order thnat
their experience be cosbined with intensive study end time resuit
in valuabie information for the extension service in thie end other
states,

4¢ A1l county extension agents and assistants shonld be
supplied with summaries of all extension studies as soon after
completion ss possible.

5. Immediate steps should be taken on =tudies relating o

extension coats other then ¢travel and om stats specialiets' costs,
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COOPEFATIVE EXTERSIOK WOrK
IX
AGRICULTUVE «RD HOML ECONOHICS

STLTE OF ¥INEESOTA

University Department of sgricullure hzriculturel Extension Division

Ue 8o Department of Agriculture University Farm

{ounty Extension Services 8%, Paul, idinnesota
Coopercting

&ugust 1é¢, 1336

My, Fred C, Jans
Administrative fasiastant
Extansion Service
College of Agriculture
Fort Collins, Coloreado

Deer ir, Jaunst

Your recent letter relative to ZTarm visit studies
came to my office during my ebsence on & two weexs vecation,
hence the delay in answering.

Tou refer to your thesls on "4 Study of County
Extension igent Total Expense Compsred to Trevel Cost, County
Aree, Population, Livestock Velue ani Crop Velus.® I will
say in reply that 1 heve not spprosched the study of the ferm
vinits from thst engle. I hed planned on using the asterial
given in the study in connectlion with & thesis &t some lcter
dete, Altho I doubt 4if it .ould be of use to you, I am wn-
closing e few puges from & swnmary of the preliminary study
Beveral years &30.

Very truly yours

(Signed)
Cs L. McNelly
Dlatrict County Abant Lescer

Gl IC
Enclosure
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“Aa will be noted, the preliminery study wes bezsed on actusl records of
sgents, The questionnaire waz based on both facts en: opinione of ugents,
"In conpiling éate Irom monthly &nd snnubl reporis, less exsct fijuree
are obtainable, Here the actual number of ferm visite made by euch cgont was
tebuleted; us wte also the number of different farmers visited} end the nunber
of miles traveled per sgent, Because the agents did not differertiste in their
reports between mileage spent on farm visita end meetings, the mectings per
sgent were included with visits for the purpose of mexing & ruther rough tebule-
tion, ihe total trapsportstion cost, the cost per mlle traveled, the cost per
fara visit end meeting and the milezs traveled per ferm visit end meeting, were
also tabulated,
the snalysis and tabulation of the data secured from the veriour sources
has been checked with two other states, Their dete is compsreble snc their con-
clusions, coincide with ours, OSome of the faots brought out by the dats and con=
clusions pertaining thereto, {ollowt
Farm visits per county varled from £88 to 1£468, with
&n sveraze of 683 per county.
The everage miles traveled per farm visit and meeting
varied from four miles to 82.4 miles, the aversge being ¥,3
miles per farm vizit and meeting.
Comparisons of the Ten High an Ten Low Counties
'boaparisona ars often interestinyg and sometizes enlightening, The ten low
counties, in point of miles treaveled per fuorm visit and meetiny, sversged 7,081
wiles for 528 farm visits snd meetinga, The ten high counties on the same basis
averaged 10,865 miles for 568 farm visits end meetingaj the low counties averag-
ing a farm visit for 7,6 milea of travel, and the high counties requiring 18,5
miles of travel per farm visit, The coat to the low counties was §614,80 for

822 farm visits and meetings, end the high countles, $1,008,%1 for 588 fers visits
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and meetings; or on the besis of 1,000 visits, the cost to the low countlez was
£747, and the cost to the high countles £1,930,

"Counties in the low group, comparable in size and populetion to counties
in the high group, were compered, The following iz & rether typical comparizoni
One agent travaled 6,300 miles at & cost of £460 to meke 800 ferm visits end
meetings. Another agent, in & county comparable in size &nd population, traveled
13,400 miles st & cost of §1,840, to make 410 farm visite &nd meetings.

& comperison was made of mileage traveled by egents receivirg a 1C cent #
per mile mileege rete, end those receiving lese.

"In 1929 - 36 counties used m 10 cent mileage rets, averag;d 8,758 miles of
travel, wherees B6 counties using less theén the 10 cent rate everaged 8,03c ziles
of trevel. Thirteen counties with the 10 cent rate treveled over 10,000 miles,
whereas but five counties with the 8 cent rate treveled over 10,000 miles. A
check of the e¢bove figures will show that the sgents who truvel most, actuelly
meke fewer farm visits and hold less meetings, Agents with & lower ailesge rate
apparently find it sdvantageous to systemetize a&n: organize their ferm visits,

"2 check was mede on the miles traveled &nd number of farm viszits and mest-
ings held in the 12 counties in - hich a study wus mede for the preceding yeer,
This shows thet during the year the study was mede, the agents trazveled on an aver~
age 1,213 leas milea but made 4% more farm visits or meetings per county, indi-
ceting that a study of the problem by the sgents has 1o some extent improved their
efficiency.

"4 study of the number of different farmers visited by agents shows a rarge
of from 5.2 per csnt to £0,1 per cent of the different fermsrs of ths county
visited, The average for the stite indicates that 14.,4 per cat of &ll farmers in
counties with county agents were visited during tie year, In some cases the

variation in percentage of farmers vigited differed (according to populstion) but

# The maximum rete is now § cents
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net s much 2s might be supposed, Certsin counties in the high-los groups are
compareblie in populstion and erea. For instance, in one county with £0 towne
ships end 2,611 ferms, 71 per cent of the farmers were visited, wherees in e
neerby county, with 20 townships end &,501 fsrma, 35,2 per cent of the fermers

were viaited,

¥Why the Ferm Visit

"In pluce of discouraging the ferm visit, we feel tha® it should be en-
couraged to the extent thet it is eccomplishing & worth-while purposs &s compared
with other methods used. As & mutter of fact, it is not true in ¥innesots thet
agents are mexing fewer visits now then in the ewrly deys of the wors., Compar—
ing recent records with those of earller sjents, we find thet e_ents now are mexe
ing sbout twice the number of ferm visits per yeur that the esrlier egents aid,
This is possible because of the wonderful improvement in roads, end becsuse cers
ere much more efricient in operation und speed,

it
The anslysis of the data secured indicetes thet the faurm visit iz & post

(RS
(g

veluable methed in promotiny extension work, It is velusble, beceuse first,
involves & most lmportent educatlionsl method; nsmely individuel instruction;
second, the informetion rewches the subject when he is in the most receptive mood,
(In 4%.4 per cent of the cases, the vialt wes mede &%t the request of the farmer);
third, the personal contuct tends to build good wiil and esteblish confidence in
the work &nd for the worverj end fourth, it furnishes probebly the best means
avallable for the agent to become intimstely scqusinted with the farmer and the
ferm problems of the coumty.

ﬂThe gtudy elso suggests that the cost of ferm visits usy be grestly reduced
both in lime and mileege, This can be cone by better Planning sna orgsniretion of
the work, end throuch more systemstic time utilicstion in incressing the contacts

per trip, thus reducing the distance treveled per contact.“
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AREA AND POPULATION OF
Teblee Te spveNTEEN COLOFADO COUNTIES®

LDAHS 807,650 Acres 20,245 Populsation
ARAPAHOE 538,680 25,647
BOULDER 488,360 82,456
COSTILLA 758,400 5,776
DELTA 768,440 14,204
QARFIELD 1,588,480 2,378
XI0%s 1,150,720 54788
LARIMER 1,682,560 33,157
LAS ARIMAS 2,077,780 36,008
MESA 2,044,820 25,308
MOFPAT 2,981,120 4,861
HONTROSE 1,448,260 11,742
RIQ GRANDE 574,720 g, bk
#0UTT 1,477,760 ¥,3558
SAN XIGUEL 8244320 ,18¢
SEDGHICK 38,840 5,580
Ay 24574,080 65,07

*From lu2l Colorado Yearbaok



Table 8., CRO® VALUES IN SEVENTDEEN GOLOZADC COUNTISS OVER
THE PrxIOD 1930-1334, IECLUSIVE®

ADAKS 3,660,560 32,096,690 § 868,830 31,931,580 11,584,540
ARAPAHOE 1,426,100 787,880 286,480 690,820 556,360
BOGLDER 2,442,040 1,695,250 791,960 1,503,670 1,752,870
COSTILLA 821,090 710,490 467,800 710,910 785,560
DELTA 2,269,940 1,728,200 1,610,380 1,351,920 13740,270
GARFIELD 1,692,520 1,001,290 1,122,540 1,246,930 1,134,900
KIOW& 1,901,640 485,410 89,200 391,080 138,510
LARIMER 4,906,730 5,251,590 1,825,840 £,87%,770 2,562,970
LAS ANIMAS 990,580 851,880 368,170 595,360 233,120
MESA 3,495,050 2,050,120 1,676,710 1,901,180 2,577,660
OFFAT 811,910 549,370 202,050 51,580 89,420
MONTROSE 2,138,760 1,172,280 1,351,980 1,851,580 1,304,990
RIO GAANDE 2,527,810 1,033,330 1,150,570 3,124,700 1,657,880
ROUTT 1,317,450 636,553 692,500 814,550 949,480
CAN MIGUFL 253,570 37,760 192,760 115,250 102,590
SEDCKICK 2,478,420 900,910 610,260 813,940 844,940
WELD 21,195,870 11,648,510 6,812,640 11,733,430 8,928,430

#From Office of Cro> and Livestook Estimstes, B.A.E., 0.S.D.A.



40

TABLE 9. LIVESTOCK VALUES IN SEVEKTEEN COLORAD)
COUNTIES OVER THE PERIOD 1980-1u34,INC.*
COUNTY 1930 1831 “ 1282 1833 1824
ADAMS 839,880 750,010 568,520 472,640 537,840
ARAPAHOE 610,270 487,835 526,600 z11,3205 560,405
BOULLER 658,60 552,600 452,430 225,510 884,820
COSTILLA 276,080 209,068 1:8,795 108,510 146,4:.5
DELTA 1,240,610 1,035,455 704,615 57¢,620 620,765
GARFIELD 1,734,750 1,474,105 1,054,185 804,22 358,290
KIOWA 582,10 446,120 288,280 “§7,015 31,295
LARIMER 1,742,683  1,:04,5%0 512,610 682,110 852,940
LAS ANIMAS £,516,24% 1,704,564 1,1€5,835 1,115,215 1,344,289
MESA 2,208,245 1,617,205 1,041,575 313,430 945,950
MOFFAT 1,108,220 916,705 522,408 5%£,7:8 645,158
HONTRISE 1,402,440 995,305 642,750 534,50 64v,685
RIO GRANDE 823,340 478,540 245,70% 310,604 565,525
ROUTT 1,753,240 1,434,510 895,740 788,245 3¢2,150
SAK WMIGUEL 485,575 358,685 +18,8£0 124,802 252,300
SEDGWICK 432,050 5:5,950 £38,2:0 211,017 185,040
HELD £,841,8:0 2,550,160 1,889,240 1,625,820 1,354,740

#From Qffice of Crop &nd Livestocx Lst nutes,B.heE., UsS.D.4e



THESIS BRIEF
ON FACTORS COMMONLY ASSOCIATED WITH
COURTY EXTENSIOR AGENT EXPENSES
IN COLORADO

Agricultural extengzion work in Colerade is carried on
through a state orgenization and & county orgamizatlion consisting
of coumly extension agents and assistants. Salaries of ecounty
workers are peid almest entirely by staie and federal funds, Ex—
penses of the work within the counties are paild by the counties
eooperating.

Administrative officers comnected with the State Extension
Service meast with boards of county commisgioners at stated interwvals
to draw up agreements for extension work. Theae agreements involve
a certain appropriation for the expense of the agent in his office
and field work., It hag been customary to base rejuests for eounty
appropriations on experlience and willingness of county boards to
acoept the figures recommended by such adminlistradive officers. It
is very commen in such meetings between the Extension Service re-
presentatives and county officers to discuss appropriations in terms
of county area, population, crep valumes, and livestosk values. It
has not been possible B0 clée sctual svidence regarding the relation-
ship of eipanse‘ allevances and the facters nentimédi |

It was the purpose of bthis present study to assexmbls and

analyse available data %o determine if dafinite relationships did

exist bstween county extension sgents' expenses and commonly assoei-
ated faoters. It was decided that any relation betwsen agenis'
axpenses and the factors menticned for a period for which adegquste



date was avallable could be shown by the use of gorrelation studies.
The Harris machine formula was used becsuse of its eonvenience in
nachine caleulations.

The first correlations determined were between the total
expense and travel expense, Each month's total expense was listed
with the travel expense for that periocd for seventeen Celorado
counties from Januwary 1, 1830, to December %1, 1854, inelusive,
Correlation coefficients were determined for eash of the countles.
The remaining correlations were determined from data on an snmmal
bagis. In these determinations the annuzl expense for sach eounty
was listed with the area for sach county, thus making five corre-
lations between these two factors during this period, In turn,
travel expense and area, total expense and populstion, total expense
and livestock values, and finally total expsnse amnd crop values
vere sozmpared. The results of these correlation studies are found
in the thesis.

It has been extremaly difficult te find any reference
to similar work elsewhere. A preliminary report from Minnesoia was
of value in pointing out the importance of travel expense of county
agents. A few summary pages of this repert are found in the appen-
dix of the thesis.

Figherts tables far the significance of correlation
coufficlient values for odds of 191l were used to test the signi-
~ ficance of the correlation coefficient values determined.
| In the seventeen correlat iong between total monthly ex-

pense and monthly travel expenss, all coefficients determined were



above the peint of significance, indieating that during the period

| covered, there wag a definite positive and significant correletiom
between total and travel expense. In the remaining twenty-five
correlations, only cne was significant, %Thus for ‘the period studied,
no relation existed between tuvtal expense of county extension agents
and area, pepulation, erop value, and livestock valus for the seventeen
countiss. In the five sorrelations represzenting the five years of
the study relating to travel expense and area, only one value was
determined which was above the significant point.

The study was not made to determine what relationships
exist in any sounty at any time between agents! expenses and the
sommonly asscolated factors, but only to study a given period, and
involving such countles as had extension work continuoualy for that
period. It wzs hoped thet this study would call attention to the
laock of ressarch in extension procedure and would be a small beginning
in a definite ressareh program in extension procedure. Attention is
called to the lack of information om costs octher than traval which
nake up total expenmse and on efficisncy im the use of time and money
at the disposal of county exienslon agemts.

The conclualons drawn from the study are as follows:

1. A definite relationship exists between total expense and
travel expense of gounty extension agents based on & stady of 17
Colerado sountles over the period 1950-1984, inclusive,

2+ No asignificant relationship exists betwesn total expense
on one hand asd area, populatlon, crop value or livestoek value on the

other, over the same perled.



3. In only one year of five was there a eorrelatiom
goefficient showing significance when travel expense and area were
sompared, based upon the same eountles and over the same perlod,

4. On the basls of this study, trevel expense beeomes an
important conelderation in determining adequate eounty appropriastiem
for county extension agents.

Primarily for the use of the Extension Service in Colerado,
regommendations were included in the thesis, and are as followss

1. The future supervisory pregram ghould give serious
congideration to the most effective nse of travel on the part of the
oounty sxtension agents,

2. Researgh in extension costs and procedure should be
made a regular part of the extemsion program in Colorado.

5. A long-time progran of research in extension msthods
and procedure should be prepared and made available to all membersa
of the extension organization. Employees of the extension gservice
should be encoureged to take part in such a program in order that
their experlence be combined with intensive study and thus resuld in
valuable hfomtion for the extension servige in this and other states.

4. All county extensian agents and assistants should bs
mpplied with summaries of all extension studies as soen after com—
pletion ag possible.

§. Immediate steps should be taken on studies relating to
extension costs other than travel and on state specialists' costs.
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