Gl N . N B R A N N A N e e ae &

CAMEROON ' S
AGRICULTURAL 7¢
PLANNING AND

POLICY

PROJECT

Produced with technical assistance from Washington State University
and the Consortium for International Development under
funding from USAID/Cameroon Contract No. 631-0059-C-00-9015-00



REPUBLIQUE DU CAMEROUN REPUBLIC OF CAMEROON
Paix - Travail - Patrie Peace - Work - Fatherland
MINISTERE DE L’AGRICULTURE MINISTRY OF AGRICULTURE

THE NEW SAMPLES FOR
AGRICULTURE
IN CAMEROON

1TS DESIGN, SELECTION
AND APPLICATION

By

Montie WALLACE (Stafitician, CAPP)

August 1991

DEPARTMENT OF AGRO-ECONOMIC SURVEYS
AND AGRICULTURAL PLANNING

AGRICULTURAL AND FORESTRY
PLANNING SERVICE

Cameroon Agricultural Policy and Planning Project

Produced with technical assistance from Washingion State University
and the Consortium for International Development under
JSunding from USAID/Cameroun Contract No. 631-0059-C-00-9015-00



. Cam=roon
lomn

1T
47
o))
-

- 144?/ :
Turs
na
liace
1991

~1
o] ]
Ly - -
ri Q) <
oA 3 o
|4 B =t
< ) F] 13
. q) = tn
boo~f 0 ]
(O b1 o
$- U 3
st o
n o}
-1 .,
2,
i1~
Wl
S
N
W n
Pl B
e
[H
ci
H

&

iy o e DN M NN DB REN W G R N G A cRER O B M



SR G G WA Sy SUNY SN BTN UNE Wy S WE N e W R e

The New Sample for Agriculture in Cameroon - its Design,
Selection and Application. ’

As always, the frame must be available before any type of
proper sampling c¢an be accomplished. 1In this case, the frame
that was used for the 1987 demographic census is ‘at our disposal.
This frame is nothing more than a listing of enumeration zones
(ZD's - <zone de denombrement) arranged geographically by
province, department and subdivision. In addition to the
geographical classification, the ZD's are also divided into rural
and urban. A ZD is an area of land with boundaries shown on a
map. The sum and total of ZD's encompasses the total area of
Cameroon so this frame will meet the basic reguirement for a
frame which is 100% coverage of the population to be sampled.
However, this is not a measured area and area coverage is only
visually verified.

Lacking measured area, some other criteria must be used for
selection of the sample and expansion of the data. The
Cameroonian Census Bureau is providing this in the form of
special listings for each department that show (a) total number
of households enumerated by the census in each 2D; (b) the number
of households in which at least 1 person is engaged in at least

1 of the following activities: S
01. Production of food crops. o 20 0
02. Production of industrial and export crops. e
03. Livestock raising, hunting and trapping. o
04. Fishing and/or raising fish in ponds.
05. Silviculture and forest exploitation.

Only one count is made per household for each activity. The
household will be classified as an agricultural household if one
person from the household is engaged in any one of the five
activities.

This count of agricultural households will be used in the
selection of ZD's to be segments (Primary Sampling Uniteg) in the
new agricultural sample and for the expansion of survey results.
In areas where activities 04 and 05 are predominant, it will be
necessary to adjust the number of agricultural households to make
1t Dbetter reflect the true number of agraicultural/livestock
households.
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Lists received from tne Census Bureau snould be handied in
the fellowing manner:

1. Read them 1into a data pase withoutr modificaticn anz
alwavs keep a pacxup copy oI the data pase.

2. Prepare - printouts of each 1listing without
modification. One will be the permanent file copy. The other
may be used to indicate needed modifications such as number of
farm houshelds.

3. From the data base, prepare listings for urban ZD's and
rural/ZD's snowing the ZD Id (Prov., Dept., Arrond, and 2ZD
number}, total number of households, and number of agricultural
households for each ZD. Any and all adjustments made in the
census number of agricultural households will be reflected in
this listing. Adgd a cumulative column of agricultural households
to each printout. These can then be called the "Sample
Selection” listing. These modified listings can be stored in a
"Sample Seliecticn" file.

The printout of each of these listings will be prepared for
sample selection according to instructlons shown 1n Annex

Now that something is known about the frame, the sample can
be discussed. The bas:ic design is that of a twe stage Cluster
Sample in which the primary sampling units (seagments) will be the
census ZP's (or parts or combinations thereef- see annex
#__1 ). The secondary units or reporting units will be farms
selected from a complete listing of households and farms within
each sample segment.

The sample will be selected independently within each
department and will be divided into 4 replicates in the rural
stratum. This number of replicates fits into & 25% annual
rotation o©of the sample which can be accomplished simply by
retiring one repiicate and adding a new one. The replicates alsc
provide flexibility for the management of thne sample in ragard
to funds available and precision reguired. Since each replicate
is an independent sample of the entire population, an unbiased
estimate is produced as long as complete repliicates are added or
subtracted. Naturally precisicn increases as replicates are
added and decreases when they are subtracted.

The sample size was determined by two at least parcially
conflicting criteria:

~. Estimate the most important crops witn a C.V. of 13% cr

less at tne provincial level. This, in turn, will resul
C.V. of 10% or less at the national level.

2. Limit the total size to no more than wnat was used Zor
the 1984 agracultural census ji.e. 254 segments. IT is a numper
that <could ke enumerated by <ne rpresent work £forca o an
acce i E

ptakls amount of time 1Z Ffields are not measured. Tt 13
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number that could be used to produce a census comnparable to 1984
and it is certainly an absolute maximum that could be surveyed
in the foreseeable future given the existing economic conditions
in the country.

To implement the first point, the most important crops must
be defined. Data exists for 20 crops from surveys conducted
annually from 1984 through 19892 so consideraztion is limited to
those 20 crops. Preliminary tabulations of '84~'37 data were
used to determine the following:

1. For each province, identify the crop or crops of which
it is No. 1 producer in the nation.

For each province, identify the crops for which the
guantity it produces is second or third in the naticn.

[\

3. Using sales data, identify the top 4 or 5 crops within
each province, in value of sales made by farmers.

4, To calculate a total wvalue of production for each
province and each crop for the period '84-'87 by applying sale
price to total production. A percentage of the total national
value of production for the 20 crops was calculated for each
province and the top 10 food crops were rated by order of
importance, see Annex #£__2 .

All the crops singled ocut by these processes are considered
to be the most important crops. Within each province, crops were
also classfied as Non existant (NE) or Not Important (NI).
Cotton, for example, is NE in the 7 southern provinces. NI is
applied to those crops where the number of farmers producing the
crop within the province is so low that a usable estimate cannot
be made. There are other crops in a province that are produced
in an appreciable guantity, but were not classified as most
important. These were considered in setting sample size but were
not given maximum emphasis.

During a TDY in Cawmeroon, Dr. Charles Perry, USDA/NASS
calculated a combined variance for area and production for each
of the 20 crops over the period '85-'87 at the provincial level.
These variances were then incorported inte tables where it is
possible to read the number of primary units needed using a
specified number of gecondary units (farms) to achieve a desired
C.V. Readings using 10 farms per PSU were made for all crops in

* each province except for those classified as NE or NI. These

readings were then consolidated into one sample size for the
province considering both the desire to properly estimate the
most 1mportant crops and the absolute necessity of limiting
sample size see annex #_ 3

L]

A tabulation and analysis of farm numbers estimated by all
surveys '85~'90 was prepared and a single estimate cf farm
numbers was made for each department that would serve to
distrabute the sample to departments within a province. This

3
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wumber of farms was subdivided into those estimated by the rural
segments see annex #__ 4 . and those estimated by the urban
segments. This served as a means of dividing the sample between
rural and urban segments. At the national level, only 11% of
total farms was accounted for by urban segments so it was decided
to limit the urban sample to * 11% instead of the 21% in the
previous sample. A minimum of 1 urban segment was assigned to
each department. Variance calculations for the urban stratum
would only be possible at the provincial and national level.

The provincial samples were distributed to departments and
divided into rural and urban based on farm numbers with the
following constraints for the rural stratum:

1. The minimum number of rural segments assigned to any
department was 8.

2, The number of segments assigned to the rural stratum
in a department must be divisible by 4.

Changes in sample size to meet the constraints and to
conform te farm number distribution were zlways made in a upward
direction provided an increase in sample size was supported by
a review of the sample size reading by crop within the province.
In all cases an increase was acceptable. The worksheet used to
distribute the sample to departments is annex # 5 .

After making the modifications needed to properly distribute the
provincial samples to departments, the provincial samples were
again reviewed taking into account:

1. Sample size needed to properly estimate the most
important crops.

2. Percentage of total farms in the province.

3. Percentage of total national crop value produced by the
province.

A listing of the new sample as it relates to % of total
farms, % of sample and the previous sample is shown in annex
#__6__. It will be noticed immediately that the Extreme North
varies considerably from the distribution of total farms. This
is acceptable because the sample is adeguate for the most
important crops and the province produces only 7% of national
crop value. The distribution of the new sample to departments
is shown without additional analytical details in Annex
F__7 .. _This can be compared to the sample used for the 1984
Agricultural Census as shown in Annex # 8

The recommended new sample is slightly smaller than the 1984
sample but should be significantly more efficient because the
segments will be more uniform in size and the sample of farms in
each segment will be approximately proporticonal to the total
number of farms in the segment thus holding the variation in
expansion factors well below that of the previous sample. Also,

a4
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distribution cof departmental samples according to farm numbers
will put the larger samples in the departments with the most
farms where they are needed.

When the sample selection 1s completed for a division, the
list of chosen ZD's is taken to the Bureau of Census where the
maps are being prepared by one of their cartographic technicians.
Three copies of each segment map and a division master map
showing all segments have been regquested.

When the maps for a department are received from the Bureau
of Census they should be carefully reviewed and checked against
the master map to insure proper location and against our list to
be sure the proper ZD's were reproduced,

Cases will be found where segments that it was desirable to
combine are not contiguous. In these cases, use the sample
selection 1listing to determine which o¢f the 2ZD's in the
combination was actually selected by the random number. This ZD
will be used for the segment. The other ZD shown on the map will
be crossed out. This modification must be indicated on the
master sample documents.

The field work of identifying boundaries, listing households
and identifyving farms should begin no later than Jan. 1, 1992.
Field investigation of 2ZD's with dubious boundaries and other
obvious problems should begin immediately.

The identification of boundaries and listing of households
and farms must be done very carefully. Failure to carry out
these activities properly was a major source of error in all
previous surveys. It is even more important with the new system
since a new listing of housholds will not be made each year
unless there has been an obvious change in the number of
households.

The number of sample farms in each segment will be
proportional to the total number of farms listed and will be
managed to provide an average of approximately 8 farms per
segment. In a division with 28 segments in its sample, a total
of at least 224 farms for enumeration would be expected and would
be distributed in accordance with the number of farms listed for
each segment. Some segments will have more than 8 farms and some
will have less than 8 but the average will be about 8/ (slightly
more in most cases). The sample size as previously discussed,
was based on using 10 farms per segment but there isn't much
differencé in number of segments using 8 farms and the current
budget crisis decrees the use of fewer farms. This will still
be an improvement over the previous sample.

At this point it is necessary to decide if the same farmers
can be surveyed each year for four vears. If not, make the
number of sample farms an even number and rotate half of them
each year. 1In this way each farmer will have to serve only two
years. This requires a minimum of 4 farms in each segment. &
new half sample of farms would bz selected each year.

3
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At thas poilnt i1t is necessary to decide 1f the same farmers
2an be surveved each vear for Zour vears. If not, make Wiz Dumoer
of sample farms an even number and rotate half of them each year.
In this way each farmer will nave to serve only two vyears. This
reguires a minimum of 4 farms -n each segment. A new half sample
of farms would be selectad eacn vyear.

Expansion factors should be calculated and recerded using the
same format as the segment fi1lz for the previocus £frame.

As mentioned earler, replicates allow considerable
flexability in managing survevs. For ayample, using the entire
sample 1s out of the aquesticn it the moment for economic raasons
but 1t should be possible ts survey two replicates of the rural
stratum (30) plus approximately half of the urban stratum (10).
Approximately half »ecause &1 iesast one urban segment should be
left :in each Zivision. This rcessults in a manageable =ample of
appreximately -480 s=2gments.

See Annex =__ 3 for zummarication and wvarlance calculation.

See Annex = 10 . for segment field identification, listing
of Thouseholds and procedure for selecting sample of farn
houssholds.

A commentary on the use -f a list of large f£arms in
conjunction with this frame .5 To be found in Annex =_ "1 .

b Sl
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June 2, 1982

Procedures for Samplzs Selectior— Rurzl Stratunm

1. Prepare a2 continuous listing of the "700" Beries of 2D's
inciuding all arrondissments in the department. The listing should
show total households, Agriculturazl households and a cumulative
figure based on Agricultural households for each 2ZD.

2. Prepare the listing for sample selection according to the
folleowing rules:

A. All ZD's with 250 total households, or more will be marked
for subdivision according to the following scheme:

Households Segments

250 ~ 400 2

401 - 600 3

601 - 8GO 4
ete.

B. All 2D's with less than 100 households should be combined
with an adjoining 2D provided the total households in the
combination is less than 250. If the combination of 2 2D's yields
100 households or more, they would not be combined with a 3rd 2zp
evan if the sum of the 3 is less than 250 households. Do not

combine ZD's that are in different arrondissments. They probably
are net adjoining.

C. These rules for subdivision and combination are based on
total households and net on agricultural households.

3. Get the sample sige, number of replicates and number of
segqnents in each replicate from the sample design.

4. Establish paper strata by dividing the final figure in the
cumulative column by the number of segments in each replicate. The
result of this division sets the approximate limit of the first
paper stratum. The rezl limit will be that which includes the ZD
whose cumulative number is nearest the approximate limit. Draw a
line across the:listing at the real limit. Make sure that “real®
limit eitber includes or excludes both of a pair of 2D's that you

wish to combine: To determine the next approximate limit, multiply
the regult of the first division by 2

I ) 2, applying the rule stated
earlier to determine the ‘real limit. Draw the line across the

listing for the second paper stratum limit. Find the limit cf the
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third paper stratum by multiplying the result cf the first division
by 3, next limit by multiplying by 4 and so on until the number of
paper Strata is egual to the numper of segments in one replicate.

A replicate will then be made up of one segment from each paper
stratum.

5. Segment Selection within each. paper sgtratum will be

proportional to size as expressed by the number of farms in the
segment.

It is suggested that 8 replicates be selected at first: 4 for
immediate use and 4 for sample retation and special uses. The
easiest way is to select all 8 replicates in one trip through a
random number table. To do this take the following steps:

A. Determine the numpber of digits in the final figure of
the cumulative column for farm households and lay off columns in a
randem number table with an egqual number of digits.

B. Seleect a starting peint and define the path you will
follow through the randem number table. Thase must be clearly
marked so your work can be checked.

D. Acceptable numbers will be those between 1 and the final number
in the cumulative column. Go through the random number table from
your starting point in the predetermined direction until the first
number is encountered within the acceptable range. TWrite this
number to the right of the cumulative column on a line with the ZD
that contains it. Also, indicate with a 1 that it belongs to the
first replicate in the paper stratum. If the next random number
falls in the same paper stratum it would be given the number 2
agsigning it to the 2nd replicate and sc on. Continuve in this
manner until yon have 8 segments numbered consecutively in each
paper stratum. Random numbers encountered within a paper stratum
after selecting 8 seyments will be passed over but continue
selecting random numbers until there are 8 segments selected in

each paper stratum. Mark the end point of the usage on the random
nurber table.

6. Transfer the data for selected ZD's (segments) to a form such
as the one shown in the attached example. This will be the master
record for the samble which relates the census identification with
the DEAPA codes. As soon a3 the households in the segments are
listed, the columns for listed farms and sample farms c¢an be
completed. Once conpleted, this form supplies the necessary
information for the segment file already established for the

previous sample.

7. The ZD %isting and random number table will be nads part of a
permanent file for the new Sample for each department,

1}
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Drocedurs for Samplizs Ssiectipn ~ Urpan Stratun

The urkan ZD's are those whoss identification numbers are 1ess
than 70C, usually no more than 2 digits within an arrondissment.

. Begin by carrying out steps 1 and 2 in tne Procedure fcr tne

-~

2. GeT the sample size fron the sample design. Replicates will
not be used 1in the Urban Stratur. Rotation c¢r replacement will
be done by random selection as needed. .
3. Segment selection within ths Urban Stratur will be
proportiocnal to size as expressed py tne number of farms in the
ZD.

A. Determine the number of digits in the final figure
of the cumulative cglumn of farm housenolds and lay
off columns in a random number table with an equal
number of digits.

B. Select a starting point and or define the path
you will follow through the random number table.

Acceptable numbers will be those between 1 and the final number
in the cumulative column. Go through the random number table
from your starting point in the predetermined direction until the
first number is encounteresd within the acceptable range. Write
this nunmber to the right of the cumulative column on a line with
the ZD that contains it. This 15 the first sample segment.
Continue in this mannsr until you have seslected ths specified
number of sampie segments.

4. Transfer the data for the selected ZD's (segments) to the
standard form that can be used for both urban and rural segments.
Always use a separate form fcr the urban segqments.

5. The use of tne form and the filing of the listing will be as
described in 1tems 6 and 7 ¢f tne procedure for selecting rural
segments.
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Segaents and Farm Operators, and Segments and Farm
which Data Gathered by Province and Departaent.

B e e e T L L R e L R L L B e b

Table Sapple Si1ze of
Jperatore from
Segments
Departments 1n
Frovince Foapulation

e m A

Visited

s — A

EE SRS A P 2 S A S S S S S R R T P e R e

20
20
28
28

S T .t . Bk o e S AL e - T i e ot ke W T A e T T M o S et el = e

o R m e e e P T e T R ot T o T R e W T - o R S oy A Sy o B ey

e e mp A e wm S T G e L o e ok W e e MR e e Re e m v oy e rm e AR A e e e e e A et e o

Logone EX Lhara 250
Mayo Sava 137
Hayo Tsansga 233
Diamare 127
Havo Danav 347
Kaele S7B
EXTREHE NORTH 1,467
Havo Lout: 135
Benoue 144
Faro 50
Hayo Rey 57
NORTH 420
Faro Et Deo 42
Vina . 92
Hbere 81
Meyo Banyo 59
Dieren 27
ADAMADUA 301
Loa Et Djeren 105
Kadey g7
Haut Nyong . 148
Bourba Et HNgoto bt
EAST b
Hbaw 208
Haute Sanaga 251
Lekie 317
Hefou 380
Hiound) 409
Nyong Et Mfoumou 351
Nyong Et Kelle 395
Nyong Et Sao'p 260
CENTRAL 2,571
Ao 23

Data
Selected Gathered
_______________________ >
122 113
121 117
159 156
161 154
128 117
12 120
B1i 777
1i8 117
102 93z
71 &7
53 43
356 340
b3 &2
89 86
92 g9
79 72
54 49
377 35g
8% 86
91 87
23 85
77 72
350 331
130 127
70 89
154 153
118 i01
83 b0
74 74
98 93
83 77
832 774



Table 1 (Continued)
SAMFLE SEGHENTS SAMPLE FARHM OPERATIONS
SeQMmENTS oo mm o —mmm——m————s m e e— e
Departient 1n Data
Frovince Foputation Selected Visited Selected Bathered
e iadad i i e bt number ——-—=——==——rm---~e——oo-——p
ficean % i4 14 79 74
Dja E* Lebc 134 16 16 g3 g7
Ntem 184 z 20 120 HG
SOUTH 447 30 S0 292 271
Houngo 210 28 27 194 134
Hiam . R 4 13 39 32
Hourl 300 18 18 &9 1Y
Sanags Miriiims 132 18 IS B4
EITT0ALY 333 7o 73 346 314
Hanvyu 12 24 19 112 111
Ndian 45 Ié 12 70 &0
Hese 135 24 23 137 123
Fako 113 20 20 114 103
SOUTHHEST 423 g4 74 433 357
Donga Mantung 144 24 24 134 130
Hentchunm 137 24 24 §32 126
Bua 99 22 22 126 124
Hoao 108 Z0 17 74 8g
Hezan 19§ 28 27 149 144
NORTHWEST 599 118 114 637 4§12
Noun 252 28 24 136 132
Ramboutos 97 22 22 126 125
Menpua 116 2B z8 163 160
Hifa 133 28 28 148 158
Haut Hkam 109 14 16 92 B
Nde 83 16 16 97 24
WEST - 800 138 134 782 7355
Total Traditional B, 477 254 §24 5,236 4,931
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Summarization Procedures and Variance Calculations
for the New sample.,

For those familiar with the prev1ous frame and sample., F

—~—— D e T LR O £ -

e g ke Nt T ke ke T b ot . "-I.\.-u-'l-ﬂl. .L"(;; L.'.i—_‘ T_‘._;._.....-:‘J.U“. LdLEOl‘E, ea\U:’D‘:’-l-—-ﬂ
and summarizing the data and calculating variances could be used.
However, it 1is true that most of these procedures were not well
documented 1f at all. An effort to remedy that will be made here.
Alsc, the use of paper strata and replicated sampling adds the
possibility of using different procedures.

One's first step in understanding must be to read the general
description of the frame and sample in the beginning pages of this
document . It explains there that the sample is selected

_independently within each department so that estimates can be

generated for each department but variances will be high at that
level. The basic desire is to have useable estimates at *he

provinclial level and good estimates at the national level for
important crops.

Mention is made of a differentiation be®yeen urban and rural
farms. This is a stratification for convenience of handling and
does not indicate that any evidence exists showing that urban farms
are different from rural farms. It should be emphasized that all
farms in the sample are reached by means of a household. The
census classified 2ZD'S as rural or urban according to population
density. Therefore, urban farms are those reached by enumerating
households 1n an urban zZD. It does not mean that the farm itself
1s in an urban area. Rural farms are those reached by enumeratindg
households in a rural 2ZD.

Urban segments require different treatment because they
usually yield significantly fewer farms per household listed than
rural segments. Therefore it is practical te 1imait their number tz
the preportion of farms they contribute. At least one urbkan
segment will be selected per department as explained earlier.

The fcllowing formulas were left by Dr. Charles Perry as the
appropriate formulas to be used in expanding the survey datz and
calculating the varisances.

. A simple example demonstrating their application follows the
statement of the formulas.



SUMMARY AND ESTIMATION FORMULAS
FOR
THE CAMEROON AGRICULTURAL. SURVEY

Basic Stratum Level Sampling Procedure:

Assume that at the first stage of sampling n segments (PSU's) are
drawn independently from a stratum so that the expected number oi

times the i'" seament is seleared is-

~, - 0D,
where p is the relative size of the i" segment. That is:

X

p_-_..-"_‘..

- N
Z}x

. vk
t

where X, is the size of the i'" segment.

Assume that at the second stage of sampling na. farm households

(SSU's) are drawn- with equal propability and without replacement
from the ¥, farm households listed in the i™ segment.

Basic Stratum Level Summary and Estimaticn Formulas:

Formulas are given below for estimating the stratum. total and its
variance under the assumptions outlined above. Formulas are also
given for estimating the components of variance associated with the

first and second stage sampling. The statistical propertiss oIl
these estimates are summarized.

Unbiased estimates for the i™ segment total and its variancs are
given by:

> M,
1 -
2,
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where v, 1s the commodity value for the j™ farm household from the

jn

number df sampled farm households .

seamen._ M. is the number of 'istad farm hov<=eholds and m. is the

Unbiased estimates for the stratum total and its variance are given

by:
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Unbiased estimates for the first and second stage
cemponents are given by:
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DATE: Septemnar 2T, 1661
TO: Montizs Wallace
FROM: Charles R. Perry, Jr.

SUBJECT: Example for Appendix A.L Computaticn Formulas

The exanmols below shnws seren hv sten how te avolv each ~F the
wemputatizcn fornmulas given 1n Appendix A.l of my Trip reporT aated
May 15, 1981. The computation are based on the sxample data you
sent as requested in vour Fax.

i. FARM SAMPIE VALUES FOR ITEM y BY.FARM AND SEGHENT

Yy ¥a; ¥z; Yuj
A 3 6 3
- 3 9 i
n ~ 5 a8
5 3 0 ¢
7 3 3 2 Y
7 - 4 4
1 la 4 3
4 0 6
- 1 3
40 - . &
32 S
33

2. SEGMENT LITVLI COUNT CATA AND THE TROBABILITIES OF SELEITION r:

SEGMENT SEGMENT FARHMS IN SAMPLED PROBABIZITY OF
SIZE SEGHENT FARMS SELECTION
X M. H. P,
1 1g9 150 g 0.057448
2 114 90 5 0.032810
3 159 160 9 0.045901
< 191 200 11 0.0551z2F8
~ ¥
Not=: = = X. @ ZX wnare ZX., = Zie4.

&=t . L=t



SUMMARY STATISTICS FOR SEGMENT LEVEL DATA

()
.

SEGMENT 71z yh:_-‘l:i__ﬂm)
TIw1 LT i,
3 5= :
1 40 42.0000
2 16 32.8000
3 32 70.2222
< 53 85.56364

{ e
a, | -
. » M, ~ - - MM 73| . -
SEGMENT T, - — Fig ar, (F,) - 2li i !T v, -
3 b e oo oz SR Goe DRIV B S
g - VAT

1 750,000 13875.00
2 288.000 13546.00
3 568.389 23563.46
4 963.636 29427.77

5. EXPANSION SEGHMENT STJ-\TIS‘TICS FOR SUMMARY TO Sl_’RATUT-! TLEVEL

-
SEGHE: GRS 7
p;* =

1 4840502.8¢6 13055.28

2 11585807.91 8751.15

3 11184086.58 12393.91

4 . 9679353.30 17476.63

»

g R, L R, EL W OTE O

"H
|
I
2
-

B2 D 02

|..I

4. LXPANSION BY SEGHMENT OF SEGMENT STATISTICS TO SEGMENT IEVEL



SUM EXPANDED SEGHENT STATISTIC CVER STRATUM

Yy-—= = ol D —_——T n
Bici =z =\ Pi RS F =1 By
12219.2< 38437194.98 372B7751.15 4

i COMPUTE STRATUM LEVEL STATISTICS

I
i
|
i
a
!
|
:
;
!

—— e e o

N

v Jar (¥) Vaz, () jaz, |7
12910.24 32030992.53 2330484 .45 372¢15.14
cv ' av, cv,
0.13853 0.11816 0.072306
-

Note: All the numeric values displayed wer=s calculated with tihe

statistical package SAS using the formulas in Appendix a. 1
f my trip report. SAS computaticns are carried out o
severzl decimal accuracy. When these computations are
carried our on a hand calculator Tthe results may differ
slightly due to rounding errors.


http:372515.14
http:3203099.53
http:37287751.15
http:38437194.98
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Field Identification, Listing of Households and
Farms and Selection of Sample of Farms for New Segments
Sometime 1in late 1991 and early 1992 each department will be
recelving a new sample of segments made up of enumeratlon zones

rﬂ'\"P\F Am Aeavmmmmle s, ) P L I

oIl D SISO, LSea A3 s ale =8 Juu.J..::u. Duisau UL wRlioud
durlna the 1987 demographilc census. In reallty, the segment iltself
may be a combination of 2 ZD'S or 1t may arrive with the
instructions that field personnel should subdivide it and select
one portion at random tc be the sample segment.

Each department (division) will be provided one copy of each
map for 1its number of assigned segments i1n a scale of on 1:50,000
plus a master map showing the ldcation of all segments. A -list
will be included showing the number of total households encountered

by the census in the 2D, The departmental staff will have 3

important operations to carry out on each of the new segments to
prepare them for use in surveys.

1. completely and permanently.identify the segment. Use the
master map to arrive in the vicinity of the segment and then switch
to the 1:50,000 scale segment map to completes the identification.
Fortunately some of the boundaries will be existing features such
as roads, trails, watercourses and rivers. Unfortunately many of
the boundaries will be a line on a map between two points.

In many cases the words "between two points" are the key to
approximating an arbitrary boundary. If a real item such as a
crossroads, school, bridge over a river stc. can be located near
the end of an arbitrary boundary, a simple ruler can closely
indicate the point in question. At a scale of 1:50,000, 2 cm. oR
the map equals 1 km., 1 cm. = 500m, lmm = 5m, etc. Alsc Keep in
mind that the top of the map i1s always Horth.

It 15 of utmost importance to rememher that the line on the
map 1s the indicator of the boundaries of the segment. The
villages that are included or not included or split by the line
have nothing to do with the boundary. Even if the villages shown
within the segment have the wrong names or if there are villages
within the boundary that are not shown on the map, it makes no
difference. The line on the map determines the boundarwy.

When, after using all available information, the division
chief arraves at the best possible identification of the segment,
amnple notes and even additional drawings must be made to insure the
future identification of the segment so that enumerators always
return to the same segment. Make as many notes as possible on the
map 1tself that can be made without destrovirT necessary detail.



- aE e
I

- . . R

om I W A EE I (Ee

2. Prepare a listing of all households within the i1dentified
segment. A listing sheet similar to the previously used Form O
w1ll be provided for this purpose using appropriate questions to
identify farmers and or livestock ralsers in each household. The
listan; sit:get will he accompanied by detailed instructlons for its
use.

The household listing should be done with great care. If the
listing 1g incorrect, the expansion factor is 1incorrect thus, the
estimate is iacorrect. Furthermore, the listing will be made only
once during the peried of continuous usage of the segment which 1s
a maxaimum of 4 vears., unless there 1s concrete evidence of
significant change 1in number of hiouseholds and/or farms.

A new listing of households will be made when & segment i1s put
back into the sample after a period of retirement.

3, Select the sample of farms to be interviewed in each

seament. It has been decided that, for the moment, an average of
8 farms per segment will be selectad. If there are 13 sagments in
a department at least 128 (16 X 8 = 128) farms must be selacted for
interview. The total number <f farms will be allocated to the
segments 1n proporticn to the farms listed and at the same time
nversealy proportional to the sedgment's probability of selection.

The allocation for the rural stratum (30) will be made at the
department level. Sample farms f£or the urban stratum (10} will be
allocated at the provincial level.

The following example uses an imaginary departient with only
4 segments 1n the rural stratum. " This means that we will
distribute 32 farmz{4 X B) among the Eour zagments



Py M1
- Census DEAPA
Segmnent Agricultural Farms M1
Number Households Listed 1
1 199 150 150 + 199 = 0.7537688
-2 114 ag 30 - 114 = 0.7894736
3 159 160 160 = 159 = 1.0062893
4 191 <00 200 - 191 = 1.0471204

3.5054242

The propcrition of farms t©2 be allocated tz =sach segment :s

determined by dividing each value of M1 £y the sum cr the Mi.

Xi i1

That is 0.7537688 - 3.6054242

0.2090652 etc.

M MI
—-—— .. .
Total Cptimpum
Segment Proporticn Sample Humber St
Numbex of Sampls Fzrms Carms Sappls Tairms
1 0.2090652 ' X 32 = 7 {56.29)
2 0.2189683 X 32 = 7 {(7.21)
3 0.2721042 3z 32 = 2 .4{8.23)
1 N.2904291 32 = 9 {(8.27)
22

11113 proceqaure ~il. I'esSUlT i velyY S1M1LEY =XDRansion
factors for esach sagment, so close that 2 would ke :lmost
self weighting. An example £rom Dr. Charlies Perry follows
showing the difference in expansicn factors between the
pprtimum process and 3 simple allocatizsn proportional -nly
toc the number of farms listed. In the exampls. the numeral
Tav in the last term "Mi/s4 mip1)" s the number of zegments
n -he sample.

Al
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TROM: Charlesg T.. Parx, Jr

xampis for Appendin A.L Seccond Sftage Allccaticn Feormulas

Tho "Ha"vl" poliats

-
- Too oz .alds el ilCCTaT

het= seep kv swsw hap e=s ameiv apgh =f mhs
lon rormulas given 1n AppendaX A.L ol wmy ceab
revort dated May 15, 1991, The example 1s pased cn the exanple
datz vou sent in voury FAYX. The comrutztions show that wnen tns
seccnd stage azllccatien is made using the formula cf Appendix A.l
tne expansicon Ifacters are all very similar in contrast those
ceonputed frox the example data. This show tThat allocating the
second stage sanpls as recommended in mv trip report will make the
samole nearly self-weighting and eliminate tnose outliers thac
rasulc fronm variztions 1n expanasian factors.

[EASURE CT SEGMENT SIZE. SECOND STAGE DPOFULATIONS SIZE,
SECO}ID STAGE SAMPLE SIZI, SEGHMENT ST-"'-’ TCTION UQOBABJ.I_ Ty,
AND EXPANSION FACTOR FOR INDIVIDUAL FARM IN THE SEGMENT.

; X M; m, Py M. /4 (2,P;)
1 189 150 3 0.057448 81.595
2 112 90 5 0.032910 136.737
3 i5% 160 G 0.045301 G5.827
- 123 200 11 5.053139 82.537
OPTIMAL PROFCRTION OF THE 32 SECMENTZ FOI EZACH SEGMENT.
OPTINMAL SECOND STAGE SAMPIE SIZE (AND ROUKDED VALUE) FOR
EACH SEGHENT, AND ZX PAJSION FACTOR TOR INDITIDUAL FARM IN
THE cscw:nr ZASED O THE OPTIMAL SECOND STAGE SAMPIE
SIZ
<) 7|
X: X.
m, ~ —————7 32 oontm. M,/ (2ZTTE.
(= M E
\ } v __]
L. ¥
1=27+) I=: 7=
i s.onosg §.91383 n ¢1.230¢
- Loness T.C4a38z 37,8557
z 2.078T7E ©_.27290 5 Sg.3274
2 L.2%ins S . 60752 10 00 .£30%
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The number of farms to be finaily selectad will ziso
depend on whether the decision 15 made to rotate farms
or not. See the lasgt paragraph on page 5 of this document.

Once the number of assigned farms is determined, :the
selection within each segment will be simple systematic
selection following the usual procedure of calculating a
sampling interval (150 - 7 = 21), choosing a random number
between 1 and 21 inclusive (9). The first farm will be
farm number @, the next will bHe farm number 20 (9+21),
cl 4

the next 51 (30+421) and so0 on untii -~ farms z2re selscosd.
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Preparation and use of tne List oi Larde Farme.

Experience has shown tha® with =z small sample such as will be
used 11 Cameroon, 1t 1s virtuall: -mpossiple to properly represent
in the sample of segments. farms thzt ars zignificantly larger than
the average operation. Thess largs farms will be treated as a
separate nonulatlon for which th: samplaing frame will be & listT.
THISZ 1457 of Jwrge Tarms ans Lde L4 OI LAYWMS encountav=y ioune
sample of segments must be wutually exclusive. This 1¢
accomplished by removing from th: segment datz all farms that
appear on the entire large farr _ist. Control of duplication
should be done at the departmenta. leveil so that =t would be
possible to select replacement farms £or tnoss removed for being on
the large farm list.

Completed lists must be carefiili reviewed at the departmental
and provincial level to removs dupizsatici and 1nsure legabilaty.

After a1l duplaicaticn i. ramoved and data for replacement
farms gathered, the datr fcr th: sampls oFf segments wlli ke

expanded as usual,

The list of large farmz zan bhs epared a:z the departmental
level by the department chisf and an assistars. The departmental
chief will, of course, know many of the iarge farmers but tc expand
and update his list he must contact extension agents, farmer's
organizations, village chiefs, cooperatives agricultural delegate
and all other sources he considers useful. For each farm listed,
it is important to have the name and leocation of a person who can
supply detailed information azbout *he operation.

T
=4

Consideraing that the average e ¢f farm 1n Cameroon is about
1.7 hectares, 10 hectares appeare? :tz b= a-reascnable lower limit
for building the list. 1If tne list 15 not large, under 30 farms.
all farms on the entire list zould ke enumerated each survey <ycle.
Larger lists would bhe stratrfied acceording to size. The largest

size stratum would probably bz completely enumerated unless thers
is an unusual number of extremely, large farms, 1in which case the
stratum containing the largest farms -—ould bhe sampled. Other

strata containing the smaller classifications would also be
sampled. The number to be enumerated and sampled will be decided
on a departmental basis depending on size of the list and resources
available.

g large farm list will be =zabulated

Data gathered by using Tt .
che resul: added to that ¢if the sample

"and expanded separately and

segments. If all the large farms ars snumerated in a depaltment,
they will not contribute ©o the overall wvariance If the largs
farm list 13 sampled, 1t c¢an p: trearsd a5 an additzonzal sctratum.
or styata. 1in the calculatzcrn of overa’ll variance





