
07-035-93/Rocky Mountain Power
June 23, 2008
UIEC 19th Set Data Request 19.2

UIEC Data Request 19.2

Class Cost of Service AllocationlMethodology & Procedures:
F or each non-demand metered class for which peaks are inferred, please identify
who designed the sample, when the sample was designed, when the sample was
deployed or used, the accuracy of the sample, and provide a copy of the study or
analysis that designed the sample and determined its accuracy.

Response to UIEC Data Request 19.2

This request has been interpreted as seeking information on those schedules and
classes where load peaks are derived from sample data. This includes both non-
demand metered classes (residential class, schedule 023) as well as demand
metered classes (schedule 006, irrigation).

Utah Residential Class
Sample designed by:
Sample design date:
Sample deployed:

~,- - 'Accuracy 'Of sample:'

Copy of study:

Utah Schedule 006
Sample designed by:
Sample design date:
Sample deployed:
Accuracy of sample:

Copy of study:

Utah Schedule 023

Sample designed by:
Sample design date:
Sample deployed:
Accuracy of sample:

Copy of study:

Utah Irrigation Class
Sample designed by:
Sample design date:
Sample deployed:
Accuracy of sample:

Copy of study:

The Company's meter data management group
1991, updated in 1999

Winter, 1991

Designed to PURP A standards, 90% confidence
leve1,:l 10% precision leveL.

Please refer to Attachment UIEC 19.2 -1

The Company's meter data management group
1990
Fall, 1990
Designed to PURP A standards, 90% confidence
level, :l 10% precision leveL.
Please refer to Attachment UIEC 19.2 -2

The Company's meter data management group
1990
Fall, 1990
Designed to PURP A standards, 90% confidence
level, :l 10% precision leveL.
Please refer to Attachment UIEC 19.2 -3

The Company's meter data management group
Fall 2005
Spring 2006
Designed to PURP A standards, 90% confidence
level, :l 10% precision leveL.
Please refer to Attachment UIEC 19.2 -4
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UTAH RESIDENTIAL SERVICE
Load Recorder Study

1991
Sampling Procedures m

This paper describes the procedures used to develop the 1991 Utah Residential Class

of SeNice load recorder study sample. This study will provide load data for use in
support of cost studies and price fiings before the state Public Utility Commissions
and for use in other studies of residential service customer demand characteristics.
The goal of the sample design is to provide relative precision of + or - 10 percent at
the 90 percent confidence level for an estimate of the average of twelve monthly
PacifiCorp system peaks.

..

lE

Recorders will be placed in the field to be in seNice by December 1991. This will be
an ongoing study with no removal date assigned at this time.

SAMPLING PLAN FOR UTAH RESIDENTIAL. _. .: . ~. .
The sampling plan includes several steps:

~

..

1. Specification of the target variable;

2. Choice of the stratification variabie;
3. Choice of method for estimating kw;
4. Choice of the number of strata;
5. Construction of the strata boundaries;

6. Allocation of sample points to each stratum.

QE

Specification of the Target Variable iæ

Load studies are used primarily to support cost allocation studies. Current cost study
methods use the average demand at the hours of the monthly PacifiCorp system peak
for twelve consecutive months (PCS12AVG), as well as estimates of class,
jurisdictional and individual customer maximum loads, each averaged over twelve
consecutive months.

~

The current study design would normally use PCS12AVG as the target variable for the
purpose of study design, because it is by far the most important peak measure for
allocation of demand related costs. This-however, presented some estimation
problems. The previous Utah residential seNice load recorder study conducted in
1986 - 1990 was the source of data for estimates of means and residual variances
required in the sample design. The choice of the new target variable incorporating
data from 12 consecutive months presented some estimation problems because of the
relatively large proportion of cases in the previous study with missing data in at least
one month. This presented two options: use only sites with complete data, trusting
that these customers are reasonably representative of all customers, or develop a

==



version of the target variable that does not requi re twelve months data.

An alternative variable available for a larger number of sites was chosen. The
alternative was the monthly average peak kw based on all customers with at least
nine months data (PCS09AVG). For this measure a larger number of load study sites
had adequate data. KWh was also taken from load data records.

Choice of the Stratification Variable

A potential stratifying variable, according to Cochran, should meet three criteria: '"

1. Accessibility,

2. Sufficient variation in magnitude, and
3. Close relation to the estimated variable. ¡¡

-

The sum of kWh for 12 months ending March 1991 was selected as the best available
variable for this purpose. It is accessible for all residential customers and can range
from 0 to over 2 milion annual kWh for this customer group. Intuitively, there is also a
high degree of correlation between KWHANN and th.e targetvariable, the average of
12 system hourly peaks. .. .'

Choice of Method for Estimating kW
ii

---

Mean Per Unit was the method chosen for estimating PCS12AVG.
L

To estimate a peak demand for a population using Mean Per Unit, the mean peak
demand value from the sample is multiplied by the number of elements in the entire
population. Use of the Mean Per Unit method provides an unbiased estimate.

Choice of the Number of Strata ¡¡

As the number of strata increases, precision of the estimate of the total contribution to
demand (kW) at system peak also increases. However, the increase in precision per
additional stratum diminishes after a relatively small number of strata (Cochran, 1977:
132). Desire for simplicity and for a reasonable number of sites in each stratum lead
to a preference for a small number of strata. If a minimum sites policy is followed (eg.
10 sites minimum per stratum), then the addition of strata can actually lead to more,
rather than fewer, total sites. If such a policy is not followed, the result"can be strata

with so few recorders that confidence in sample estimates is at risk from I:nexpected
data problems. Variance estimates may not be sufficiently precise for future sample
design purposes, and the sample may not be robust enough to be useful when
analysis needs change.

~

A final decision on number of strata requires actual comparison of potential
stratification schemes to evaluate effectiveness versus cost. Forthese studies, a four
strata scheme was employed. The method described below was used to compare

i!



stratification approaches.

Construction of the Strata Boundaries

Variol:s methods might be used for definition of strata boundaries. Cochran (1961)
found the "cumulative square root of f" rule to be superior in a comparative study of
such methods applied to actual distributions exhibiting a range of skewness.

IS

Steps in calculating strata boundaries under the cumulative square root of f rule
(Cochran, 1977: 129-130) are as follows. Rrst, tabulate frequencies of the stratifying
variable. For this study annual kWh from customer accounting records for the year
ending March 1991 was used. All residential customers, regardless of status (Active
or Inactive) and who had annual kWh greater than 250 were included in this
procedure and in population figures for the sample design. Second, multiply the
number of customers in each interval by the interval factor. Third, take the square
root of these frequencies. Fourth, sum the square roots. The resulting distribution of
adjusted cumulative square roots of frequency is then partitioned-into equal intervals
by dividing by the number of strata. The stratification scheme for four strata is
presented in Table 1, and shows toe optimal boundaries resulting from theabove
procedure and adjustrrents made to accòmmodate the current cost analysis
requirements.

'"

¡¡

!i

. Allocation of Sample Points.. to Each Stratum

Once the stratum boundaries have been determined, sample points (i.e., load
recorders) must be assigned to strata. The Tschprow-Neyman allocation procedure
(Cochran, 1977:96-99) allocates an optimal sampling rate to eaclLstratum. Optimal
allocation techniques minimize the variance of the population estimates by increasing
the sample proportion in the strata having larger variances. This produces a sampling
rate for each stratum which is proportional to the standard deviation within the stratum.
The ~ariance within each stratum was the ordinary variance of the mean.

l¡

§

Minimum recorder allocations and data loss adjustments are required for each stratum
to maintain adequate data in case of recorder failure and to provide data for analysis
of load characteristics other than the primary target variable, should such analysis be
necessary. Minimums ranging from 5 to 12 sites per stratum have been used in past
studies. In the present studies, a minimum of 10 sites was used. A minimum on the
high side was selected, despite improvements in data quality-due to solid-state
recording equipment, because changing requirements of load research and other
areas using this data may require unanticipated applications, and because overall
sample efficiencies are bringing these studies in well below the budgeted number of
sites even with the 10 site minimum. The final allocation of recorders reflected an
additional twelve percent data loss adjustment per stratum over the optimal or
minimum allocation.

~

!!

The allocations were designed to achieve a 90 percent confidence level with + or - 10



percent relative precision. The design obtained for Utah residential using the
opiimal/minimum allocalion before adjustments tor data loss results in a relative
precision of + or - 9.75 percent at the 90 percent confidence level (Table 2).

SAMPLE SELECTION

Systematic sample selecions were used for eac stratum to ensure a representative
disribution. Eligible cusomers were then sorted by straum. and by annual kWh. The
number of cuomers available in the sampling frame for eac stratm wa Ihen
divided by the number of recrders to be allocted to that stratum, yielding the
sampling inierval size. A twdigit randm number between 0 and 1 wa chosen for
.each strarim and mullipfed by the str~tum interval size 10 obtaîri tAg.st;;rting seiecori
point lor each stratum (Tåble 3). Beginning with this site, additional sites were
selected at the given intervals 10 obtain Ihe desired number or sample siles. This
procedure was repeaied four limes to provide a list of alfemate selection sites.

NOTES

Stratum-1.waadjusled from 64 to 74 sites.so that tlfe-ståtum wouJiffall within the 20
percent preciion level desired by load Research for all strata.

Slratum sample size wa adjusted 'rom 11 to 15 sites for s1ratum 4 due to the request
from Ken Powell of the PSC Ihat stratum 4 have alleas a 15 percent preciSion level.

Because a rotal of 169 meters had been budgeted and ordered tor this sample and
because the 10taJ sample size was now 171, s1ratum 2 was reuced by 2 sies. This
brought the tolal size to 169 and stil kept stratum 2 below a 14 percent precsion
leveL. ~
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UTAH RESIDENTIA SERVICE LOAD STUDY DESIG OPTION FOR 1991

EXCLUDING SCHEDULES 04 & 09
.. STRTA - UEA PER UNrr ESTI T1 . 91.0 AVG UEAGD SYSTE PE

a b c d e

Sa Sai 198 Var Staaid
IAeakW Mean kWh PopN of Mea D6Vion

STRTUM I 250 60 kwh 0.7841 5.872 210.48 0.667 0.8177
STRTUM 2 601- 120 kwh 1.3285 9.25 191.09 0.7519 0.8671
STRTUM 3 1201. 25C kwh 3.06 17.55 45.38 1.38 1.747STRTUM 4 ~ 25C kw 6.03 41.073 4.89 4.150 2.0372

EST POP MEA (wtd by N) 129 8.857 451.85

f 9 h j
W1ed. Pron. Optima Manually Final

Devts. roU ADocio Adjosled with ~
c'e ~uml g'h tolal ADoctn. Attn

172123 0.4291 57 66 74
165703 0.4131 55 55 6053 0.132 18 18 20

9972 0.0249 3 13 15

""

401107 1.~~ 132 152~

RELATIV PRECISION OF SAMPLE KW EST'MA TE

Taig81

AUocn.
132

Final

Taiget

148 II

TOTAlKW

Opima n (co h)
TOTAl K!

Adjusle n (co i) .
MEANKW

Ad~ n

Var 1
cotrbuled 2

bysira 3
4

52.89.217
50.32.21
167.104.lXI2

49.6865

45.64.667
50.32.231
167.104.00

8,2.514

0.00
0.00490
0.0018
0.00

l!

Tolal Var 1.254.014.105 1.139.3.414 0.00558

Staaid ErrOl 35.412 33.754 0.074701

I D&re Co L8 90 90 90(z Iwlai) 1.645 1.645 1.645

Colnl8n 58.253 55.525 0.12288

MPUEsL ciKW 587.33 587.33 129

I Re Cl 9.9 %.+ Of- 9.45 %.+ QK- 9.45 %... or-

Fina S""o Size
Presio Lev Straum 1 SIrum2 Straum 3 Straum4

19.9% 13.9% 14.1% 14.:1

Sarle Sie By

P,&å9~ Lev 10.O"A. 12.5% 15.0% 17.5% 20.0%

Slruml pi 188 131 96 74
SIraum2 115 74 51 38 29
Straum3 40 26 18 13 10
SIraum4 31 20 14 10 B--------- ---------- ------

Tolal 480 30 214 157 121JDA ---.._-_.. ...._---- ------- ---_.._-- -...,-""....-
UTES9A,WKI
28AUj91 ToIaI Cl 5.7'7. 7.2" 8.6% 10.1% 11.6%
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Utah Schedule 006

Load Recorder Study
Sampling Procedures

G

This paper describes the procedures used to develop the 1990 Utah Schedule 006 sample.
This study wil provide load data for use in support of cost studies and price filings before
the Utah Public Utility Commission, and for use in other studies of general service
customer demand characteristics. The goal of the sample design is to provide relative
precision of:l 10% at the 90% confidence level for an estimate of 

the average of the
twelve monthly system peak hours, during twelve consecutive months.

..

B

Recorders will be placed in service effective no later than January 1 st, 1991, and will be
monitored on a continuous basis to insure no significant deviation from billing records.

Sampling Plan for Utah

The sampling plans includes several steps:
l!

1.

2.
3.
4.
5.
6.
7.
8.
9.

F,o.fIalization of the sample parameters;
Specification of the target variable;

Choice of the stratification variable;
Choice of method for estimating k W;
Choice of the number of strata;
Construction of the strata boundaries
Allocation of sample points to each stratum;
Selection of primary sample sites;
Selection of alternate sample sites.

~

i5

Formalization of the sample parameters
~

This sample replaces the old Utah Schedule 006 sample, which is no longer providing
load estimates at a statistically reliable leveL.

Specification of the target variable

Load studies in the state of Utah are used primarily to support cost allocation studies.
Current cost study methods use the average demand at the hours of the PacifiCorp system
peak for twelve consecutive months (l2SYSPK), as well as estimates of distribution and
individual customer maximum demands, each averaged over twelve consecutive months.
These study designs treat 12SYSPK as the target variable because it is, by far, the most
important peak measure for allocation of demand related costs.

E



The previous Utah Schedule 006 study was used as a source of data for estimates of
means and residual variances required in these sample designs. This Utah study closely
mirrors the tariff requirements defined by the current Utah Schedule 006 tariff in that it
encompasses those commercial customers whose billed monthly demand lies between 0
and 1,000 kW.

Choice of the Stratification Variable

A potential stratifying variable, according to Cochran, should meet three criteria': ..

1. The population is composed of institutions varying widely in size.
2. The principle variables to be measured are closely related to the sizes of 

theinstitutions.
3. A good measure of size is available for selling up the strata.

I!

Annual billing kWh (KWH_ANN), which is the sum of 

the twelve consecutive months ofbilled energy was selected as the best available variable for this purpose. It is accessible
for all commercial service customers and çan r.ange from 21 to 7,000;000 kWh for this.
customer gröup. Moreover, it has been shown that the probable average relationship of
kWh usage versus coincidental peak demand is stable and doesn't fluctuate significantly
over time2 (the Second Law of Load Diversity). e

Choice of Method for Estimating kW

To estimate a peak demand for a population using MPU, the mean peak demand value
from the sample is multiplied by the number of elements in the entire population. Use of
the MPU method provides an unbiased estimate.

~

For ratio estimation, the ratio of the target variable (l2S YSPK) over the auxiliary
variable (KWH_ANN) is calculated for the sample. This ratio is then multiplied by the
total annual billed kWh for the population to get the estimated total group peak demand.
Because energy usage and peak demand are correlated, a ratio estimate will have a
smaller variance than a MPU estimate. However, a ratio estimate may be slightly biased.

¡¡

--~

With stratified sample designs, ratio estimators can be computed in two ways: separately
for each stratum, or a combined ratio can be computed-over all strata. Separate ratio
estimation tends to result in smaller variance. However, the combined ratio method is
more appropriate when stratum sample sizes are small, because the risk of bias is
reduced.

Tables A.3 shows sample size needed for the Utah Schedule 006 study using a mean-per-
unit method, assuming a four strata design. The sample design assumes optimal

i=
i William G. Cochran, "Sampling Techniques", Third Edition, Wiley, pg.IOI
2 Constantine W. Bary, "RepOn of 

Subcommittee on Coincidence Factors of 
the Special Committee 011Load Studies of the AEIC", minutes 55lh and 56~i annual meetings (1939 & 1940)

2



J

allocation utilizing the TschprowlNeyman method. The design as presented in Table A.2
was selected for this sample.

f
i

,¡

Choice of the Number of Strata

As the number of strata increases, precision of the estimate of the total contribution to
demand (kW) at system peak also increases. However, the increase in precision per
additional stratum diminishes after a relatively small number of strata). Desire for
simplicity, and for a reasonable number of sites in each stratum lead to a preference for a
small number of strata. If a minimum number of sites policy is followed (eg. i 0 sites
minimum per stratum), then the addition of strata can actually lead to more, rather than
fewer, total sites. If such a policy is not followed, the result can be strata with so few
recorders that confidence in sample estimates is at risk from unexpected data problems, _

variance estimates may not be sufficiently precise for future sample design purposes, and
the sample may not be robust enough to be useful when analysis "needs change.

..

¡¡

A final decision all the number of strata requires actual cost comparison of p'oteritial
. stratification schemes to evaluate effectiveness versus cost. For this study, a four strata

scheme was employed (Table A.2). The method described below was used to compare
stratification approaches. Ei

!2

Construction of Strata Boundaries
¡¡

Various methods might be used for definition of strata boundaries. Cochran found the
"cumulative square root of f,4 rule, as defined by Dalenius and Hodges (i 959), to be
superior in a comparative study of such methods applied to actual distributions exhibiting
a range of skewness.

""~

Steps in calculating strata boundaries under the "cumulative square root of f' rule are as
follows. First, tabulate frequencies of the stratifying variable. For these studies, annual

energy usage (KWH_ANN) from customer billing records for the year ending 05/1990
.were used. All Utah Schedule 006 customers, regardless of end of year status
(active/inactive) or annual consumption were included in this procedure, and in
population figures for the sample design. Second, multiply the number of customers in
each interval by the interval factor. Third, take the square root of these frequencies.

Fourth, cumulatively sum the square roots. The resulting distribution of adjusted
cumulative square roots of frequency is then partitioned into equal intervals by dividing
by the number of strata. The final stratification scheme of four strata is presented in ==

3 William G. Cochran, "Sampling Techniques", Third Edition, Wiley, Pg. 132
4 William G. Cochran, "Sampling Techniques", Third Edition, Wiley, Pgs. ) 29-) 30
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Table 0.2, and shows the optimal boundaries resulting from the above procedure, after
adjustments made to accommodate prior cost analysis requirements.

1
¡
i

I

J
iAllocation of Sample Points to Each Stratum

Once the stratum boundaries have been determined, sample points (i.e., load recorders)
must be assigned to the strata. The Tschprow-Neyman allocation procedures allocates an
optimal sampling rate to each stratum. Optimal allocation techniques minimize the
variance of the population estimates by increasing the sample proportion in the strata
having larger variances. This produces a sampling rate for each stratum which is
proportional to the standard deviation within the stratum. The analogous procedure for a
ratio sampling plan is allocation in proportion to the square root of the residual variance.

'"

r;

Data for estimating the variance of the l2SYSPK measure for each stratum were
available for customers included in the previous Utah Schedule 006 

load study. Thesedata were used to provide like estimates for this Utah Schedule 006 sample design. For
the mean-per-unit method, the variance within each stratum was the ordinary variance of
the mean.

Minimum recorder allocations and data loss adjustments are required for each stratum to
maintain adequate data in case of recorder failure and to provide data for analysis of load
characteristics other than the primary target variable, should such analysis be necessary.
Minimums ranging from 5 to l5 sites per stratum have been used in past studies. In the
present studies, a minimum of i 0 sites was used. A minimum on the high side was
selected, despite improvements in data quality due to solid state recording equipment,
because changing requirements tor load research and other areas using this data may
require unanticipated applications, and because overall sample efficiencies are bringing
these studies in well below the budgeted number of sites, even with the i 0 site minimum.
The final allocation of recorders reflected an additional twelve percent data loss
adjustment per stratum over the optimal or minimum allocation.

li

ã:

~

l.

Sample Selection

SysteQ1atic sample selections were used for each stratum to ensure a representative
distribution. For practical reasons, inactive customers, customers with no kWh meter
installed (usually certain types of lighting customers with very predictable demand and
consumption, indicated by absence of a kWh meter number), and customers with very
low consumption (~50 kWh in the past i 2 billing periods) were eliminated from the
sampling frame. Eligible customers were then sorted by stratum and by annual billed
energy (KWH_ANN) within stratum. The number of customers available in the
sampling frame for each stratum was then divided by the number of recorders allocated to
that stratum, yielding the sampling interval size. A two digit random number between 0

;c

5 William G. Cochran, "Sampling Techniques", Third Edition, Wiley, pgs. 96-99
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and I was chosen for each stratum, and multiplied by the stratum interval size to obtain
the starting selection point for each stratum (Table A.I). Beginning with this site,
additional sites were selected at the given intervals to obtain the desired number of
sample sites. This procedure was repeated four times to provide a list of alternate
selection sites.

~

. a

Ë'

ii

~

e:
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Utah Power & Light Company
Bill Frequency Surmry

oj
Utah General service Rat.e 006

LBased on 12 Months ending May 1990

iRange No. of Interval SO Root CUmrulative
¡

CUstomers Factor Of f SO Rt of f
J

201- 250 0 49 0 o. 00 0.00

1

251. 300 16 49 7B4 2B. 00 28.00)01 w 350 11 49 539 23.22 51.22351- 400 13 49 637 25.24 76. '16
l

401- 450 9 49 441 21.00 97.-16
i

451- 500 12 49 5BB 24.25 121.70
I

501- 600 25 99 2475 49.75 171.45 ¡
i

601- 700 12 99 1188 34.47 205.92 I
I

701 - BOO 13 99 1287 35.87 241.80
I

801- .00 21 '9 2019 45.60 287.39

,
901- 1000 12 99 1188 34.41 321.86-1001- 1250 43 249 10707 103.47 125 _331251- 150Q 37 249 9213 95.98 521.321501- 1750 43 249 10707 103.47 624.791751- 2000 45 249 11205 105.85 730.652001- 2250 39 249 9711 98.54 829.192251- 2500 J3 249 8217 90.65 919.84

i:
2501- 2750 42 249 10458 102.26 1022.102751. JOOO 34 249 8466 92. 01 1114.113001- 4000 127 99.- 126873 356.19 1470.314001- 5000 122 999 121878' 349.11 1819.425001- 6000 114 999 113886 337.47 2156.896001- 7000 B7 99. 86913 294.81 2451.707001- 8000 95 999 94905 308.07 2759.768001- 9000 86 999 85914 293.11 3052.879001- 10000 79 999 78921 280.93 3333.8010001- 11000 72 999 71928 268.19 3602.0011001- 12000 68 999 67932 "260.64 3862.6312001- 13000 53 999 52947 230.10 4092.7413001- HOOO 59 999 58941 242.78 4)35.5114001- 15000 53 999 52947 230.10 4565.62 B15001- 16000 58 999 51942 240.71 1.806.3316001. i 7000 53 999 52947 230.10 50)6.4317001- 18000 40 999 39960 199.90 5236.3318001- 19000 36 999 35964. 189.6a. 5425.9719001- 20000 '7 999 016953 216.69 5642.6620001- 21000 44 999 013956 209.66 5852.31

!i
21001- 22000 35 99. 34965 186.99 6039.3022001 - 2)000 41 999 40959 202.38 6241.6923001- 24000 43 999 42957 207.26 6448.9524001- 25000 28 999 27972 167.25 6616.2025001-

~.£J~.~".. 175
....~~~...-,., . -,":.,_..-,__~,z.~~",~,~.,",.,.,., '. ,e~'~:..~ .'_.~~~.,,,,...,. 1551.5230001 - 35000 167 4999 834833 913.69 8465.2135001- 40000 166 4999 829834 910.95 9376.1640001- 45000 166 -4999 829834 910.95 10287.11

æ
45001 - 50000 143 4999 714857 845.49 11132.6150001 - 60000 255 9999 2549745 1596.79 12729.4060001- 70000 265 9999 2649735 1627.80 14357.2070001- BOOOO 261 9999 .. . ... -~,~~-~?,~ ~ , 1615.47 15972.67~- .... "..,....,.....".80001- 90000 221 9999 2209779 1486_53 17459.2090001- 100000 229 9999 2289771 1513.20 18972.40100001- 200000 1718 99999 i 71798282 13107.18 32079. S8 ~200001- 300000 1002 99999 100198998 10009.94 42089.53300001- 400000 537 99999 53699463 7327.99 49417.52400001- 500000 321 99999 32099679 5665.66 55083.18500001. 600000 231 99999 23099769 4806.22 59889.40600001. 700000 163 99999 16299837 4037.31 63926.71700001- 800000 118 99999 11799882 3"35.10 67361.80800001- 900000 90 99999 8999910 299"9.98 70361.79900001- 1000000 80 99999 7999920 2828.41 73190.201000001- 1250000 14 9 249999 37249851 6103.27 79293.461250001 - 1500000 106 249999 2619989.a 5147.80 84441.271500001- 1750000 75 249999 18749925 43)0.12 B8771.391750001 - 2000000 76 249999 18999924 4)58.89 93130.28. .. . ,...... ~-~. ". , -.2000001- 2250000 67 249999 16749933 4092.67 97222.952250001 - 2500000 45 249999 11249955 3354.10 100577.042500001- 3000000 50 499999 24999950 4999.99 105577.o"3000001- 3500000 29 499999 14499971 3807.88 109384.923500001-4 000000 16 -499999 7999984 2828.42 112213.344000001.4500000 18 " 99999 8999982 3000.00 115213. H4500001- 5000000 499999 1999996 1414.21 116627.555000001 - 6000000 999999 4999995 2236. 07 118863.62 !!6000001 - 7000000 999999 ~ ~,.~99.95 2236. 07 121099.69

Total 8853

2 3 52 60549 " 6C5.. 9.84 40366 .56 3027.¡ .92 2.;219. 9.3 4.0366 .56 121099.69 90133. 12 60549 .B4 484 )9 874 3027'1 .92 121099 69 90824 76 72659 815 24219 .94
1210S9 69 96879 75

121099 .69
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UTAH GENERAL SERVICE 006 SAMPLE PARAMETERS
!

~

,

iSTRATUM 2 3 4 ¡

"
SAMPLING
FRAME 6,668 1,370 576 239 8,853

SAMPLE 27 22 11 19 79
~

INTERVAL 246.96 62.27 52.36 12.58

RANDOM STARTS

Pnmary
Random No.(1) 0.87 0.46 0.89 0.62
Start 215 29 47 8 '--

Alternáte 1

Random No.(1) 0.81 0.66 0.63 0.22
iaStart 200 41 33 3Alternate 2

Random No.(1) , .IlP1 0.21 0.07 0.29 .
Start 2 13 4 4Alternate 3

~Random No.(1) 0.77 0.09 0.96 0.18
Start 190 6 50 2Alternate 4
Random No.(1) 0.10 0.72 0.71 0.93Start 25 45 37 12

!!
(1) Random numbers from Snedecor and Cochran (1967), p 19,

beginning at row 14, cols. 12 and 13.

¡:
UTGS6PARM.XLS
22-Aug-90

==



PacifiCorp EJecnic Opations
Uta Power Division

Strtied Sample Speifcations

"'

""

:¡
Staie. Uta
Revenue Class General Service
Rate Schedule Al Excludig Schedule 023
Based On 12 Months Ended May 1990

Mean Bound
æSample kWBy Standard On The PrecisionPopulation Size Strata Deviation Mean LevelStratum 1 6,668 ..27 ~ 21 15 4.7 22.5%Stratum 2 1,370 22 106 59 20.9 19.7%
m

Æ~
Stratum 3 576 11 204 50 24.7 12.1%Stratum 4 239 19 668 297 112:0 16.8%Toial 8,853 79 63 34 6.3 9.9%
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UTAH GENERAL SERVIC LOAD SLUY DESIGN EXCLUDING SCHEDUE 02
4 STRTA- MEAN PER UNITESllMATION-12 UOAVG DMSION PEAK

a b c d e I g h ¡ j
'Moo. Proprtn. Optima Manually FinalSarle Sa"lle 1988 Variance Stand Devtns. row V Anocilo Adjuste withMeankW Mean kWh PopN oJ Mea Devlation c'e sum' g'h lolal Alloean. A"rijion

SmATUM i . . 30MWH 20.6789 115.920 6.668 216.90 14.7275 9820 0.3515 24 24 27STRATUM 2 30. BOMWH 105.8285 762,286 1.370 3536.~~ 59.464 81466 0.2916 20 20 22STRTUM 3 800 - 20 MWH 204,4228 1.34.345 576 2490.~~ 49.8999 28742 0.102 7 10 11STRATUM 4 " 20MWH GGRin9 4.383.05 239 88127.1190 29.8621 70950 0254 17 17 19

il

.

EST pop MEAN (wtd by N) 63.29 411.067 8.85 2793 1.~~ 67 71~
RELATIVE PRECISION OF SAMPLE KW ESTIMATE

Targel
Allceln.

67

Final

Targel

75

:;

TOTALKW

Optimal n (coL h)
TOTALKW

Adjusted n (co II
MEANKW

Adj. n

Varince 1

oonlrliUled 2
by slrala: 3

4

417.788.93
34.201.68
136.013.760

292:240.542

417,788.93
34.201.68

90.19.7,760

292,240.542

5.33059
4.39169

.1..15OB-0

3.728718

l!

To1aJ Variance 1.190,244,919 1.144,428.919 14.601850
~

i1W~~

Standard Error 34.50 33.829 3.821237

I Desred Coni Leve 90 90 90
(z fwlalled) 1.645 1.645 1.645

ConllnleiaJ 56.752 55.649 6.28593
¡:

,"PU Est. 01 KW 560.314 56.314 63.29

IRelatiV9CI 10.13 %.+ 0(- 9.93 %.+ Ol- 9.93 %.+ ()-

gFinal Sare Size
P'OCslon level Slratum 1 SIralum2 Stratum 3 Siratum4

22.5% 19.5% 12.0% 16.1%

Sarle Size By

Predsion level 10.0% 12.5% 15.0% 17.5% 20.0%

Stratum 1 137 88 61 45 34
Stratum 2 85 55 38 28 21
Stratum 3 16 10 7 5 4SIrafum4 53 34 24 17 13----_._---------....-----.. ---_...-...-.._--._-------- -._-..-._---

Tolal 291 187 130 95 72JDA
===0===-""_,,_ __."'...._0"" "."'_::__".e:: ...;""""".=...=..." ....""..=""='"GSEX23WKI

21.May-91
Total Ci 4.8% 6.2% 7.6% 9.1% 10.5%

£:



Utah Power & Light Company
Load Research Section

Stratified Sample Design
¡¡

State;
Revenue Class:
Rate Schedule:
Based on:

Utah
General Service
Excluding Schedule 023
12 months ended May 1990 ..

KWH by Sum ofPopulation Weight Stratum Squares ãi
Strata Range

(Nh) (Wh) (LYh) (LY~)i 250- 300,000 6,668 0.753192 634,740,161 107,369,574,076,975II 300,001- 800,000 1,370 0.154750 648,466,306 332,054,032, ios, 660III 800,001-2,000,000 576 0.065063 727,645,119 9.86153487£+14IV GT 2, 000, 0 0 0 239 0.026996 693,439,362 2.21664089£+15
Total 8853 - 2 2; 704 , 290., 948 3 ~ 64221799£+15====================================================

fi

Standard
Variance Deviation

WbSh
Strata (S;) (Sh) (WbS~) ( WhSh) *

1'~1.
LWhShI 7,041,757,569 83,915 5,303,788,487 63,204 0.481011II 18,344,400,765 135,442 2,838,792,392 20,960 0.159511III 116,416,030,026 341,198 7,574,340,144 22,199 0.168946IV 860, 008, 875, 556 927,367 23,217,228,200 25, 036 0.190532Total 1, 001, 811, 063,916 1,487,922 38,934,149,223 131,399 1

~

====================================================================== E

Sample Distribution (1)
Boundries 90 + 10% ..'-

Strata (nb)

I 24 ")
(EWhSh) 2II 8 n = 491 L 2III 9 V +- WhSh

NIV 10

Total 51 ;c.t
V (Specified Variance) = (d/ t) 2 where:==============

d error margin of population mean
t normal deviate for confidence level

(1) All proportional allocations to the strata have been rounded up.
* Neyman Allocat ion ~



~tah Power & Light Company
Load Research Section

Stratified Sample Design
¡i

State:
Revenue Class:
Rate Schedule:
Based on:

Utah
General Service
Excluding Schedule 023
12 months ended May 1990

"

Strata Range (Ni7hl)
Population

(Wi7hl)

KWH by
Weight Stratum

(Yi7hil) ( Yi52J.7hl)

Sum of
Squares

;¡

I 250- 300,000 6668 0.753191 634740161 107369574076975" 300,001- 800,000 1370 0.154750 648466306 332054032105660ILL 800,001-2,000.000 576 0.065063 727645119 9.8615348672E+ 14iV GT 2.000,000 239 0.026996 693439362 2.2166408939E+ 15

Total 8853 -
1 27Õ4290948 3.6422179868E+ 15

========== ======== ========== ================

II

~
Standard 'Ni7Msi7hl

'ViiñanceDeviation
Strata (Si7hl i52l) (Si7hl) (Wi7hlSi7hl i52..) (WÎ7h..SÎ7h..)

Wi7hlSi7hl "
~

I 7041757569.267 83915.181 5303788486.6 63204.2
/I 18344400765.367 135441.503 2838792392.2 20959.5

1/1 116416030025.706 341197.934 7574340144.0 22199.3IV 860008875556.373 927366.635 23217228200.4 25035.7

Total 1001811063916.713 1487921.253 38934149223.2 131398.6

0.481011
0.1595t1
0.168946
0.190532

ii

================= ============ ============== ==========
===========

Sample Distribution (1)
Boundries' 90%:t 10% 90% :t7.5% 90%:t 5%Total Size 49 87 191Strata

I 24 42 92
/I 8 14 31

III 9 15 33
iV 10 17 37

Total 51 88 193

:

95%:t 10%

70
95%:t 7.5%

122

34
12
12

14

59
20
21

24

================= =========== ============= ========== ==============72 124

!:

(1) All proportional allocations to the strata have been rounded up.
" Neyman Allocation



Utah Power & Light Company
load Research Section

Stratified Sample Design
E

Slate:
Revenue Class:
Rate Schedule:
Based on:

Utah
General Service
Excluding Scedule 023
12 months ended May 1990

"

KWH by Sumo!
Population Weight Stratum SquaresStrata Range (Ni7hJ.) (WÎ7hJ.) ( Yi7hiJ.) ( Yi52..L7hil)

I 250 - 300,000 6668 0.753191 634740161 107369574076975II 300,001 - 800,000 1370 0.154750 648466306 332054032105660III 800,001 -2,000,000 576 0.065063 727645119 9.8615348672E+14IV GT 2,000,000 239 0.026996 693439362 2.2166408939E+ 15

Tolal 8853. .
2704290948 3.6422179868Ë+ 15

========== ======== ========== ================

3i

:i

,,,,-s,~%

Standard Wi7hlSÎ7hl
Variance Deviation

Strata (Si7hJ.52l) (SÎ7hJ.) (Wi7hJ.SÎ7hJ.52J.) (WÎ7hJ.SÎ7hJ.)
WÎ7hJ.SÎ7hJ. .

~
i

II

ILL

IV

7041757569.267
18344400765.367

116416030025.706
860008875556.373

83915.181
135441.503
341197.934
927366.635

5303788486.6
2838792392.2
7574340144.0

23217228200.4

63204.2
20959.5
22199.3
25035.7

0.481011
0.159511
0.168946
0.190532

Total 1001811063916.713
g

1487921.253 38934149223.224 131398.613
=================== ============== ================ ========== 1.000

==;:========

f
Confidence

level I10% :t7.5% :t 5% :t3% :t 1%
90% 49 87 191 487 220191% 53 93 203 516 226492% 56 99 217 548 233093% 60 105 228 575 238394% 64 113 245 613 245395% 70 122 265 658 252996% 76 134 288 708 260997% 85 149 320 777 270698% 98 171 365 869 2823 ;¡99% 119 207 438 1015 2977

Neyman Allocation



Ulah Power & light Company
Bil Frequency Summar

Utah General Seivice ExcJudi~ Rate 23
Base on 12 Monlhs Ending ay 199

Range No. of Interal SO Roo CummulaliveCuslomers Factor Ofl SO RI 01 f
251. 300 16 49 784 28.00 28.00301. 350 11 49 539 23.22 51.22351- 400 13 49 637 25.24 76.46401- 450 9 49 441 21.00 97.46451- 50 12 49 58 2425 121.70501- 60 25 99 2475 49.75 171.45601. 700 12 99 1188 34.47 205.92701- 800 13 99 1287 35.87 241.80801- 90 21 99 2079 45.60 287.39901- 1000 12 99 1188 34.47 321.861001- 1250 43 249 10707 103.47 425.331251- 150 37 249 9213 95.98 521.321501- 1750 43 249 10707 103.47 624.791751- 200 45 249 11205 105.85 730.65

.
2001- 2250 39 249 9711 98.54 829.192251- 2500 33 249 8217 90.65 919.842501- 2750 42 249 10458 102.26 1022.102751- 300 34 249 8466 92.01 1114.113001- 400 127 999 126873 356.19 1470.314001- 500 122 99 121878 349.11 1819.425001- 600 114 999 113886 337.47 2156.89601- 7000 87 99 86913 294.81 2451.707001- 800 95 999 94905 308.07 2759.768001- 90 86 999 85914 293.11 3052.87901- 1~~ 79 999 78921 280.93 3333.8010001- 1100 72 999 71928 26.19 360.0011001- 120 68 999 67932 260.64 3862.631201- .1300 '53 999 5297 230.10 4092.7413001- 1400 59 999 58941 242.78 4335.51

l!

14001- 150 53 999 5297 230.10 4565.621501- 160 58 999 57942 240.71 4806.331601- 1700 53 999 52947 230.10 5036.4317001- 180 40 999 3990 199.90 5236.331801- 190 36 999 3596 189.64 5425.9719001- 2~~ 47 999 . 4695 216.69 562.66.-, 201- 2100 44 999 43956 209.66 5852.3121001- 2200 35 999 34965 186.99 6039.30
¡¡

,;f.."2~~% 2200 1- 2300 41 999 4099 202.38 6241.6923001- 2400 43 999 4297 207.26 6448.9524001- 250 28 999 27972 167.25 6616.202501- 3~~ 175 4999 874825 935.32 7551.523001- 350 167 4999 83483 913.69 8465.2135001- 4~~ 166 4999 829834 910.95 9376.164001- 4500 166 499 '829834 910.95 10287.114501- 5~~ 143 499 714857 845.49 11132.61501- 6~~ 255 99 2549745 1596.79 12729.40
¡¡

60001- 7~~ 265 999 2649735 1627.80 14357.207001- 8~~ 261 9999 2609739 1615.47 15972.67801- 9~~ 221 9999 2209n9 1486.53 17459.20901- 10~ 22 9999 2289ni 1513.20 18972.401~~1-20~~ 1718 99999 171798282 13107.18 32079.58198 .94 4 089.533~~1- 40~ 537 99999 53699463 3 .99 4941 .5

~

4~~1- 5000 321 9999 32099679 565.66 550.18501- 60~~ 231 9999 2309.9769 4806.22 59889.40601- 70~ 163 99999 16299837 4037.31 63926.717~~1- 80~ 118 999 11799882 343510 67361808~~1- 90 90 99999 899910 2999.98 70361.79901.1 ~~00 80 99999 7999920 2828.41 73190.2010~1-1250000 149 24999 37249851 6103.27 79293.46125001-150~ 106 249999 269994 5147.80 8441271501-17SO 75 2499 18749925 4330.12 88nl.39l7501-2Q 76 24999 18992 4358 89 931302820~1-225~~ 67 2499 16749933 409.67 97222.952250001-250~ .45 249999 11249955 3354.10 l00n.0425~~1-300 50 499999 24999950 499.99 1055n.0430~1-350~ 29 4999 14499971 3807.88 109384.923501-400~ 16 499999 799984 2828.42 112213.3440~1-450~
18 499999 8999982 300.00 115213.344501-500~
4 49999 199996 1414.21 116627.55501-60 5 999 4999995 2236.07 118863.6260~ 1-700
5 9999 4995 2236.07 121099.69

Total 8853

2 3 4 5

=

2 60549.84 1 60549.84 40366.56 30274.92 24219.943 40366.56 2 121099.69 80733.12 60549.84 48439.874 30274.92 3 121099.69 90824.76 72659.815 24219.94 4
121099.69 96879.755
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UTAH GENERAL SERVICE SAMPLE PARAMETERS

EXCLUDING SCHEDULE 023 i;

ACTIVE CUSTOMERS WITH KWH METERS

..STRATUM
2 3 4

SAMPLING
FRAME 6,668 1,370 576 239 8,853

~SAMPLE 27 22 11 19 79

INTERVAL 246.96 62.27 52.36 12.58

RANDOM STARTS

Primary
Random No.(l) 0.87 0.46 0.89 0:62Start 215 29 47 8 :z

Alternate 1

Random No.(l) 0.81 0.66 0.63 0.22Start 200 41 33 3Alternate 2
~

t5'I
Random No.(l) 0.01 0.21 0.07 0.29Start 2 13 4 4Alternate 3
Random No.(l) 0.77 0.09 0.96 0..18Start 190 6 50 2

¡¡Alternate 4

Random No.(l) 0.10 0.72 0.71 0.93Start 25 45 37 12

r:
(1) Random numbers from Snedecor and Cochran (1967), p 19,

beginning at row 14, co's. 12 and 13.
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Utah Power & Light Company
Bill Frequency Summar

Ulah Genral Servce Rae 23 '" 28.700 Annua Kwh
Based on 12 Months Ending May 1990

=Rane
No_oI Inleral SO Roo CummulalivCustomers Factor Off so Rtol I 251- 300 507 49 2483 157.62 157.62301- 350 417 49 20433 142.94 300.56351- 400 420 49 20580 143.46 444.02401- 450 353 49 17297 131.52 575.54451- 500 304 49 1469 12205 697.59501- 600 524 99 51876 227.76 925.35601- 700 463 99 4587 214.10 1139.44

701- 800 473 99 467 216.40 1355.84801- 900 457 99 45243 212.70 1568.54
901- 1000 403 99 39897 199.74 1768.29
1001- 1250 915 249 227835 4n.32 2245.61

!!

1251- 1500 767 249 19083 437.02 2682.62lSOI- 1750 694 249 1728 415.70 3098.32
1751- 200 634 249 157866 397.32 3495.65201- 2250 574 249 - 1429 378.06 3873.702251- 2500 529 249 131721 362.93 4236.632501- 2750 493 249 122757 350.37 4587.002751- 3000 499 249 124251 352.49 4e39.493001- 400 168 99 1681317 1296.66 6236.15

4001- 500 1432 99 143056 1196.06 7432.21
SOOI- 6000 1256 999 1254744 1120.15 8552.37
601- 7000 1127 99 1125873-- 1061.07 9613.44
7001- 8000 965 99 9635 981.85 10595.29
8001- 90 908 999 907092 952.41 11547.71

l!

9001- 1~~
805 999 80195 896.n 12444.48

1001- 1100
784 999 78316 88.99 13329.47

11001- 120
726 999 725274 851.63 14181)0

12001- 13000
641 999 64039 800.22 14981.32

13001- 14000
558 999 5,57442 746.62 15727.94

14001- 1500
526 999 525474 724.90 16452.84

i;

..'l&1~ 15001- 16000
538 999 537462 733.12 17185.96

1601- 17000
519 999 51841 720.06 1790.01

17001- 180
407 999 406593 637.65 18543.66

18001- 1900
367 999 366 605.50 19149.16

19001- 2000
392 999 391608 625.79 19774.95

20001- 21000
347 999 346653 58.77 2036.72

21001- 22000
365 999 3645 603.85 20967.57

22001- 23000
333 999 33267 576.77 21544.35

E

23001- 24000
314 999 3136 560.08 22104.42

24001- 2500
265 999 264735 514.52 22618.95

2501- 3000
1138 499 562 2385.13 2504.08

3001- 350
976 499 4879024 2208.85 27212.93

35001- 4000
773 4999 366227 1965.76 29178.69

4001. 450
622 4999 310978 1763.34 3092.04

~

45001- 500
514 499 25686 160.96 32545.00501- 6~~
802 9999 8019198 281.82 35376.82

6001- 7~~
555 999 5549445 2355.73 37732.54

7001- 8~~
389 9999 3811 1972.21 39704.75

8001. 90
265 9999 2649735 1627.80 41332.55

9001- 10000
176 9999 1759824 1326.58 42659.14

1~~1- 20~~
394 99999 393996 6276.91 48936.05

2~~1. 284700
13 84699 1101087 1049.33 49985.38. Tolal

31301

2 3 4 5
2 24992.69 1 24992.69 . . ""1661.79 . 12496.34 9997.08
3 16661.79 2 49985.38 '3:3323.58 24992.69 19994.15
4 12496.34 3 49985.38 37489.03 29991.23
5 9997.08 4

49985.38 39988.305
49985.38

i



PacifiCorp Electrc Opations
Uta Power Division

Stratied Sample Speifcations

m
State
Revenue Class

Rate Schedule

Based On

Uta
General Service

Schedule 023

12 Months Ended May 1990

Weighted Bound
Sample kWh By Standard On The PrecisionPopulation Size Strata Deviation Mean Level.20,837 - . . 24 100,Šö6,468 2,750 923.4 28.7%7,870 20 217,160,646 2,425 892.0 12.9%2,594 19 200.486,219 2,288 863.5 13.5%31,301 63 518,513,333 7,463 1,546.7 9.3%

æ

?stf:~

Stratum 1

Stratum 2

Stratum 3

Total
¡¡

ig

~

¡;

.t:o-



Utah Power & Light Company
Load Research Section

Stratified Sample Design

State:
Revenue Class:
Rate Schedule:
Based on:

Utah
General Service
Schedule 023
12 months ended May 1990

i;

KWH by Sum ofPopulation Weight Stratum SquaresStrata Range (Nh) ( Wh) (LYh) (LYi)i 250-15,000 20,837 0.665698 100,866,468 843,834,581,366II 15,001-501000 7,870 0.251430 217,160,646 6,724, 053, 079~432III GT-50,000 '2;594 0.082873 '200,486,219 17,471,871,651,217
Total 31,301 1 518,513,333 25, 039, 759, 312, 015 EI====================================================

Standard~ Variance Deviation
WhShStrata (S~) (Sh) (WhS~) (WhSh)

EWhSh
*

i 17,065,002 4,131 11,360,131 2,750 0.368493II 93,002,451 9,644 23,383,575 2,425 0.324910III 762,284,654 27,610 63,172,627 2,288 0.306598
Total 872,352,107 41,385 97,916,333 7,463 1

!W

j¡

=============================== == ====== ==========================

Sample Distribution (1)
Boundries 90 + 10%

g¡

Strata (nh)

I
IIIII

21
18
17

n (LWhSh) 2
1" 2V +-L-Wtßh
N

55

Total 56
============== V (Specified Variance) = (d/t)2 where:

d
t

error margin of population mean
normal deviate for confidence level i!

(1) All proportional allocations to the strata have been rounded up.
* Neyman Allocation

~;.':.



Utah Power & Ught Company

Load Research Section
Stratified Sample Design

.
State:
Revenue Class:
Rate Schedule:
8asedon:

Utah
General Service
Schedule 023 ~ 284,700 Annual Kwh
12 months ended May 1990

KWH by Sum ofPopulation Weight Stratum SquaresStrata Range (NÎ7hJ.) (WÎ7hJ.) ( YÎ7hiJ.) ( YÎ52J. Î7hiJ.)

, 250 - 15,000 20837 0.665698 100866468 84334581366" 15,001 - 50,000 7870 0.251430 217160646 6724053079432II GT - 50,000 2594 0.082873 200486219 17471871651217

Total 31301
518513333 25039759312015=========== ========= =========== ==============

¡¡

~
Standard WÎ7hJ.SÎ7hJ.

Variance Deviation
Strata (Si7hi-r5Zl-r-(S1'7Iitr (WÎ7hJ.Si7hJ.52J) (WÎ7hJ.SÎ7hl)

JI

I

"
II

WÎ7hJ.SÎ7hJ. .
17065002.254
93002450.773

762284653.799

4130.981
9643.778

27609.503

11360130.7
23383575.2
63172626.8

2750.0
2424.7
2288.1

0.368493
0.324910
0.306598

¡¡

Total 872352106.826 41384.262
============== ========= ============== ===========

97916332.753 7462.791 1.000
=========== i¡

Boundries
Total Size

Strata

90%:t 10%
Sample Distribution (1)
90"10 :t 7.5% 90"/0 :t 5%

55 97
95% :t 1 0"10

217 78
95%:t 7.5%

138
~

i

/I

/II

21

18
17

36
32
30

80
71

67

29

26
24

51

45
43

Total 56 98 218 79================ ========= ============= ============= ==============139

(1) All proportional allocations to the strata have been rounded up.
. Neyman Allocation

Ii

L:"



Utah Power & Ught Company
Load Research Section

Stratified Sample Design

State:
Revenue Class:
Rate Schedule:
Based on:

Utah
General Service
Rate 23

12 months ended May 1990

Strata Range (NÎ7h-l)
Population

(WÎ7h-l) ( YÎ7hil)
Weight

( YÎ52L Î7hiL)

KWH by
Stratum

Sum of

Squares
i;

20837 0.665698 100866468 843834581366
7870 0.251430 217160646 6724053079432
2594 0.082873 200486219 17471871651217

31301 518513333 250397593120) 5
==========;:;: ======== ========;;= ===========

I 250 - 15,000

/I 15,001 - 50,000

II GT 50,000

Total

Standard WÎ7hlSÎ7hl
Ii

~À

Variance Deviation
,Strata ''(SÎ7ht1'SZ.J) (Si7hl) (WÎ7hlSÎ7hl i52l) (WÎ7hlSi7hl)

WÎ7hlSi7hl .

11360130.7
23383575.2
63172626.8

~i 17065002.254 4130.981
/I 93002450.773 9643.778

'/I 762284653.799 27609.503

Total 872352106.826 41384.262
=============== ===========

2750.0
2424.7
2288.1

0.368493
0.324910
0.306598

97916332.753 7462.791 1.000
========= ========== ii===========

(lConfidence
Level :t 10"1 :t 7.5% :!5% :t3% :t 1"1
90% 55 97 217 590 419791% 58 104 232 629 441292% 63 111 248 672 464693% 66 117 262 709 484194% 71 127 282 763 511395% 78 138 306 826 542296% 85 150 335 900 576797% 95 168 374 1002 621998% 110 194 430 1145 680699% 134 237 524 1384 7681 il

. Neyman Allocation


