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Conclusion:

This study is classified as supplemental. There are
data discrepancies that detract from the study. It appears
the lowest NOFL = 5 ppm and LOFL = S0 ppm for eggs laid and
eggs set. The NOFL may even be less than 5 ppm depending on
the raw data that needs to be submitted with regards to ter-
minal findings.

Recommendations:

The study author should submit all raw data with

‘regard to gross postmortem examination, and specifically

the underdeveloped ovaries found in hoth treatment groups.
The raw data on 17A Week 7 should also bhe submitted so that
a complete ANOVA can be conducted,

Rackground:

This study was submitted to support registration of
Karate or PP321 on cotton and soybeans, C[)



PDiscussion of Tndividual Tests: N/A

Materials and Methods:

a. Test Animals - The mallard ducks were obtained from
Mr, 1. Coles, The County Game Farms, Home Farm, Hothfield,
Ashford, Kent, Fngland and were young adults approaching
their first laying season., All the birds were wild caught.
The birds arrived > 9 weeks prior to test initiation.

b. Test System - Adults - The adult mallards were housed by
replicate group in wooden pens measuring approximately
1.6 x 0,6 x 1,7 m, with concrete floors. Fach pen
contained an automatic nipple drinker and a food hopper.
Sawdust was used as bedding. Ambient temperature ranged
from 8 to 25 °C (x = 15) and the relative humidity ranged
from 48 to 85 percent (x = GA%).

Ventilation fans were adjusted as necessary, The .
following photoperiod regime was used,

bays of study Hours light Hours dark
1 - 71 7 17
72 - 78 ] 16
79 - 92 9 : 15
93 - 499 12 12
100 - 106 13 11
107 - 178 14 10

The hasal diet without test compound consisted of the
following ingredients: :

Ingredient % w/w
Ground wheat 38,25
Ground maize 3n,0n
Weatings (Wheatfeed) 5,00
Provimi AR fishmeal 1n,00
Soya. bean meal 10,00
Limestone flour ’ 5.50

Pantoribin 537* 1.25%

Water was available ad libitum,

* Mineral vitamin and trace element supplement (R.P,
Nutrition (UK) Ltd.).



Diet Preparation - The test compound was mixed with corn
0il in the final diet. Corn o0il, at a rate of 0,1 percent
w/w, was incorporated in all diets (as well as controll,
Niets were generally mixed on a weekly basis, and the

diet was analyzed on four weekly intervals and from the
final batch of diets mixed to check inclusion levels.

rgas

The eggs were incubated at weekly intervals in a "Wester
Incubator." Temperature was 37 °C (no range reported) and
relative humidity ranged from 34 to 93 percent (x = R3%),

Fggs were turned every 45 minutes through an angle of an°
throughout incubation period. Fggs were incubated for
23 to 24 days before transferring to hatchers,

Hatching

Hatchers were air Rristol Tncubator Models PH 90 and
PH 150, which operated at 37 °C (temp.). The ducklings
hatched approximately 27 to 29 days after eags were set
in incubator. After hatching, ducklings were bhanded
with color-coded plastic leghands for identification.

Ducklings were housed in wooden pens that were 2,4 x 3.0 m
with concrete floors, with two drinkers and two food
hoppers. Wood shavings were used as bedding. Fach pen
contained two 300-watt infrared lamps placed at bird

level to supply additional heat. The temperature ranged
from 1R to 40 °c (X = 28 °C), The relative humidity
ranged from 47 to 95 percent (x = AR%), Continuous
controlled artificial lighting pattern was adopted for

the duckling. Ventilation fans were used as necessary.

The chick diet was as follows:

Ingredient % w/w
Ground wheat 3n, NN
Ground maize 25.00
Ground bharley 1n.0n
Provimi 66 fishmeal 15.00
Fxtracted soya hean meal 13,75
Weatings (Wheatfeed) 5.00

Dantorihin 537* 1.25

* Mineral, vitamin, and trace element supplement (R,P,
Nutrition (UR) Ltd.,).



The diet was offered ad libhitum and was known not to
contain antibiotics or growth promoters in the formula-
tion. Water was also available ad libitum,

Dose -~ A control and two treatment levels were used --
5 and 50 ppm cyhalothrin,

Study Nesign -~ Fach pen contained two males and five

females. Fach treatment level included six replicates
(a total of 12 males and 3N females per dose). The
birds were randomly assigned to each pen,

Observations

Adult bird observations were as follows:

1. Mortalities - daily.
2, Rird health - daily.
3. Group mean food consumption - weekly per replicate.

4, Individual body weights - Dhays 0, 14, 28, 42, 54,
, 70, and 178,

5. Macroscopic postmortem - All birds were examined
examination postmortem for gross
abnormalities,

Fgg observations were as follows:

1. Fgg collection - Fggs collected daily during 12-week
egg production period,

2. Fgg weight - At 7-day intervals the collected eggs
were weighed and the replicate group
total weight, mean egg weight, and
number of eggs weighed were recorded,
Rroken eggs were not weighed.

3. Fgg quality - At 7-day intervals the collected eggs
were candled after weighing to check
for cracks and breakages.

4, Fggshell thickness -~ All eggs collected in the
first 2 days of Weeks 1, 3, 5, 7, 9, and 11 were
examined, The eqgs, after cracked at widest point,
were washed, dried for 4R hours, and measured to the

nearest 0,01 mm at four points around the circumference.

Candling and hatching - The incubated eggs were candled

on Nays 14 and 21,
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The following observations were recorded:

1. Infertile eggs - Appearing as clears at Nay 14 cand-
ling
2. Farly embryonic mortalities - Nay 14 - Any embryos

ohserved to he dead were removed,

3. Late Fmbryonic mortalities - pPay 21 - Any embryos
observed to be dead were removed., At this
stage the emhryos were fully differentiated.

4. "Dhead in shells" - Any eggs that failed to hatch
after the infertile and emhryonic death eggs
were removed, Pipped eggs were also noted,

5. Ducklings hatched - Live and dead ducklings that
hatched were recorded. Abnormalities were
recorded,

Ducklings - Ducklings were reared for 14 days. The
following observations were recorded:

1. Tndividual body weight = Within 24 hours of
hatching and 14 days
later,

2. Rird health - Daily

3. Mortalities - haily

4, Macroscopic postmortem Only sporadic mortalities
examination were examined for gross
abnormalities. No
examination was made at
termination.

Summary of Study Duration (excerpted from submission)

"Adults 13-week pre-eqqg production period
12-week egg production period,

Tncubation Fggs collected over the 12-week eqqg
production period were incubated
weekly, The incubation period lasted
27 to 29 days.

Ducklings The weekly hatches of ducklings from
the 12-week egg production period were
reared until they were 14 days old.



The total study duration from the start of the adult
observation period to the final duckllnq ohservations
was 31 weeks approximately.,"

e. Statistical Analysis (excerpted from submission) -

"A statistical analysis of the following responses was
carried out:

Adult food consumption

Adult bodyweight

Number of eggs laid and proportion damaged

Fgg weight

Fgg shell thickness

Number of infertilities, emhryonlc mortalities and
hatchings

. Number of l4-day old surviving ducklings

. Dbuckling bodyweights

N U B W N
L]

0 -l

Reported Results:

Any birds that died during the pre-egg-laying period
(Days 1 to 91) were replaced by spare birds maintained for
this purpose. See Tabhle 1 for distribution of adult
mortalities, These mortalities were considered not to bhe
from cyhalothrin but from bullying between male bhirds,
Replicate 8C (Cyhalothrin 50 ppm) had problems with the
waterer on Days 122 and 123,

Summary of body weigbts are shown in Table 2, All body
weight changes were within normal limits and no treatment-
related effects were found.

Food consumption was within normal limits for all
groups (except RC [Cyhalothrin 50 ppm]l at Week 1R8) throughout
the study and no treatment-related effects were observed,
See Tables 3 and 4.

Gross postmortem examination showed evidence of
bullying (bruising, feathers missing from head, neck, and
back,) was noted in three controls, three at .treatment
level 5 ppm, and seven at 50 ppm,

Terminal findings (excerpted from submission):

"Pale livers and/or intestines were noted in a number
of birds in both control and test groups. They were not
considered to be abnormalities., O0Other observations noted
at termination were as follows:

—f—



Group Treatment Pen No.
(ppm)

R Cyhalothrin (5) 3

14
14

12

C Cyhalothrin (50) 13
11

—

13

SROF
574F

5085F
5NAFR

587F

Ohservation

Ovary small or
underdeveloped

Rroken egqg found
in body cavity

Ovary underdeveloped:
bird had bheen hullied

Rird small or light
in weight, ovary
underdeveloped

Ovary underdeveloped

An underdeveloped ovary in a bird would indicate that at the

time of sacrifice the bird was not producing eqgs. The bird
may, however, have produced eggs earlier in the study.

Although underdeveloped ovaries were not found in any of the
control birds it is doubtful that the above observations
were related to treatment with cyhalothrin in view of the eqgg

production results obtained.

. Other observations were as follows:

Group Treatment Pen No,
(ppm)
A Control (0) 9
2
‘R Cyhalothrin (5) 5
I;
q
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Rird

531F

S34F

Observation

Four bhroken eggs found
in body cavity.

No abnormality found

Intestine apparently
ruptured, BRody cavity
filled with faecal
matter,

Fgg yolk found in body
cavity

Rody cavity filled with
faecal matter



Group Treatment Pen No. Rird Observation

(ppm) No,

C Cyhalothrin (50) A 541F Rlotchy liver

! 555F* No abnormality found

! 552F* T,iver orange/red in
colour

8 R53F*  Punctured yolk sac
in abdomen probably
produced peritonitis

] 554F* Pericardial fibrination
A developing egg was
dark greenish in
colour

13 590F Rird was egg bound i.,e.
passage of eggs through
the oviduct prevented-
probahly by a broken
egg leading eventually
to peritonitis

18 624F Rroken eqgg found in
body cavity,

* Birds which died as a result of low water pressure in pen.
~drinker.

Throughout the results sections for eqgs and ducklings the
data from pen 8C has been excluded from the statistical
analysis., The data has, however, been included in Tables
5 to 13."

Fggs laid - Over Weeks 1 to 6 and 7 to 12 the hirds given
cyhalothrin at 50 ppm produced significantly fewer eggs than
the control. The study author reported that it was probably
not biologically significant since the total number of eggs
produced was high in comparison with historical control data.

The number of broken and cracked eggs were considered to be
within normal limits., See Tabhle 6,

The mean egg weights were not statistically different. However,
there was a statistically significant difference in egq mass

due to the number of eggs produced and not hiologically
significant in comparison with historical data. See Table 7.
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13,

Eggshell thickness - The data indicate there were no
statistically significant differences bhetween treatments,
See Tahle 8,

Infertile eggs - The statistical analysis indicated that
Group R {cyhalothrin 5 ppm) had a significantly lower
proportion of infertile egas than the control. See Tahle 9,

Farly embryonic mortalities - The proportions of early
embryonic mortalities were marginally higher for treatment
group 5 ppm; however, there were no statistically significant
differences bhetween treatments, See Tabhle 10,

Late embryonic mortalities - No statistically significant

differences were found hetween treatment groups. See Table
11.

Hatchlings - Number of hatchlings were lower for treatment

group cyhalothrin 50 ppm,  This difference was not
statistically significant.

Rird health and mortalities - Rird health was generally good

and the numbers of mortalities were within normal limits.

‘See Table 11A.

Number of l4-day survivors - The percentage of ducklings

surviving to 14 days were within normal limits, and there
was no statistical difference. See Tabhle 12,

Rody weights of ducklings at hatching and after 14 days

were within normal limits and no statistically significant
difference was noted hetween treatments. See Table 13,

Postmortem examination - Fxcept for ohservations outlined

in Rird Health, no abnormalities were detected.

Study Authors' Conclusions/OA Measures: (excerpted from

submission):

"tInder the conditions of this study there was no
evidence that dietary administration of cyhalothrin at
dose levels of 5 ppm and 50 ppm had any adverse effects on
reproduction in the mallard duck.

"To the best of my knowledge and bhelief, this study
was conducted in compliance with Good Laboratory Practice
regulations as set forth in Title 21 of the 1U,8. Code of
Federal Regulations, Part 58 with the exception of possible
minor items, none of which is considered to have an impact
on the validity of the data, or the interpretation of the
results in the report" - signed N.T,, Roberts,
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14. Reviewer's Discussion and Interpretation of Study:

The following discrepancies were noted in the study:

A.

Test Procedures:

The primary concern is that the gross postmortem
examination (Terminal Findings section) reported four
females in Test Group B and five females in Group C
as having underdeveloped ovaries. The gross mortem
examination should have included information as to
whether the follicles were “ruptured." Ruptured
follicles indicate that the hens at one time have

laid eggs and the ovaries have regressed (Rick Bennett,

personal communications, February 18, 1988, U.S.
Environmental Protection Agency, Corvallis, Oregon).
A total of 13 percent of females were apparently
affected at the lowest level tested (5 ppm) and 17
percent at the highest level tested (50 ppm). These
results are partially confirmed by the statistically
significant difference in number of eggs laid, even
when Replicate 8C is eliminated from data.

When the number of eggs laid per hen were estimated
(taking mortalities into account) Treatment Group C
had a decrease in number of eggs laid per hen of

15 percent when compared to the control. See

Table A.

The study author should include all raw data with
regard to gross postmortem examinations to determine

if the hens did indeed lay eggs during the egglaying
period.

It appears that until raw data are submitted, that
indeed the effect may be at even the lowest level
tested and therefore, for this reproductive parameter
we do not have a NOEL.

Exact age not indicated in study. Only that the
birds were approaching first breeding season.

The study author did not report the disease record or
history of health observations for the birds prior to
study initiation. :

The study author did not indicate if provisions for
minimizing food spillage were included.

The study author did not indicate if the diet was
available ad libitum to the adults. The study author
did indicate that the water was available ad libitum.

The study author should account for the variability
igpiggagumber of eggs measured for thickness in each
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The recommended temperatures for the adults is 21 °C
and 55 percent relative humidity. The study author’
reported that the adults were housed at 15 °C (mean)
with a range of 8 to 25 °C, There is a considerable
range as well. The test conditions should have heen
more constant,

The duckling housing temperature ranged from 18 to
40 °C (x = 2R °C) and relative humidity ranged from
47 to 95 percent (x = A8%), ’

The egg production, candling, and hatching results
(Appendix 5) were not reported for replicate 17A,
Week 7, Therefore, all the statistiecal analyses,

except for eggs laid, (ANOVAs) were incomplete,

The study author reported 6.4 percent eqgg cracking

for the control group. The historical control data
ranged 4,4 to A,1. This study indicated percent cracking
higher than the range.

The body weight of the 1l4-day survivors appeared to

be significantly lower for Treatment Group C (50 ppm), *
However, a statistical analysis using ANOVA indicates
there was no statistically significant difference.

The number of pale livers and/or intestines should
be reported for both the control and two treatment
groups. :

Rullying was reported to have caused three mortalities
in the control (though data for adult health observa-
tions indicated four), three in Group R (5 ppm), and
seven in Group C (50 ppm). It appears that the
increase in bullying at the highest dose may have

been caused by hehavorial changes from exposure to

the test compound,

Control mortality (12%) appeared to be high, Though
only one female died (2,3 percent), a total of four
males died within the control group, with three males
in one pen (the replacement also died),

=11~



Statistical Analysis - The data were incorporated as
replicates, not as weeks, and a statistical analysis
using ANOVA and Duncans multiple range test were con-
ducted on several parameters with the results as follows:

Summary of Statistical
Analysis (ANOVA)

5 ppm

Fggs laid = NORL =
‘ LORT, = 50 ppm
MATC > 5 ppm < 50 ppm
Rggs cracked = NOFRT. > 50 ppm
Fggs set = NOFL = 5 ppm
LORL = 50 ppm
MATC > 5 ppm < 50 ppm

i

Viable embryos NORI. > 50 ppm

Live embryos = NORL > 50 ppm
Normal hatched = NORL > 50 ppm

See Attachment A for ANOVA results., These data analyses
include Replicate 8C. See Table A for summary of repro-
ductive effects,

- A statistical analysis on adult mortality was conducted
using ANOVA arcsin and it was determined that there
was no statistical difference hetween the control and
the two treatment groups, even when Replicate RC was
deleted from the data., See Attachment R,

- Statistical analysis was conducted on all the repro-
ductive parameters (eggs laid, eqggs cracked, eqggs set,
viable embryos, live embryos, and normal hatchlings)
eliminating Replicate RC., Tt was determined that the
NOFL for eggs laid remained the same as if it were
included:

eqggs laid = NOFL = 5 ppm
LORI. = 50 ppm

However eggs set did change, the NORI, heing > 50 ppm,
The study author claimed that there was a problem with
Replicate RC (drinker had failed to supply adequate
water)., First these waterers should have bheen
maintained on a daily basis. The mortalities occurred
over 2 days. Second, there were three other mortalities
in that pen that were not attributed to the drinker,.
This is 43 percent of the adult hirds in that pen.
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Discussion of Results - Currently there are raw data and
data discrepancies as outlined in Section 14, Rased on
the concerns for reported underdeveloped ovaries for both
treatment groups and none appeared in the control. The
study author should submit all raw data with regard to
gross postmortem examination. The data should indicate
if the follicles were "ruptured,"

The number of pale livers and or intestines should also
be reported (along with the raw data).

The results of the statistical analysis indicate that
there is an effect on eggs laid at 50 ppm and no effect
at 5 ppm.

If the ovaries were actually regressed, then indeed the
effect would be at the lowest level tested (5 ppm) and
no-obhservahle-effect-level would be lower than the lowest
dose tested,

The raw data for the control should he subhmitted by the
study author on Replicate 17A, week 7, so that the ANOVA
can he accurate (See Appendix 5 in the study).

Adequacy of Study

1) Classification - Supplemental for 92 percent w/w
cyhalothrin

2) Rationale - See Discussion and Results

3) Repairability - This depends on whether the raw data
satisfy concerns,



Table A,

laid*
laid/hen/season

Fggs
Fggs

Fggs cracked**
Eggs cracked/hen/season
Percent of eqggs laid

Fggs set
Fggs set/hen
Percent of eggs laid

Viable embryos (14-day)
Percent of eggs laid
Percent of eggs set

Live 21-day embryos
Percent of viable embryos

Hatchlings
Percent of
Percent of
Percent of
Percent of

eggs laid

eqgs set
viable embryos:
21-day embhryos
l4-day survivors ***

Percent of normal hatchlings

Average hatch weight (qg)

Average l4-day-old
survivors' weight (qg)

Adult body weight (g/bird)
(at study termination)
Female
Males

Adult body weight (g/bird)
Increase compared with
hay 0
Females
Males

Mean eqggshell thickness

Mean egg weight

Control

1881
A3,83

120
3,96
6.4

1524
4.30
R1%

1251
RT%
80%

1165
93%

]N7
43%
53%
5%
70%

755
94

37

192

1173

~14-

1215

+211
+136

Analysis of Reproductive Fffects

Concentrations of
Cyhalothrin

5 ppm

1754
59.5

188

11358
1249

+173
+162

50 ppm

1419
54 .36

A1N
43%
53%
5%
70%

564
92

37

185

1113
1251

+151
+176



Control 5 ppm 5N ppm

Average Feed Consumption

Pre—egg production period 160,72 158.1 1A3.8
Fgg production period 213.1 225,8 218
Mean total 185, A 190 ,6A 1R9 .8

* The number of females per week were used to estimate numher per
hen., Therefore, the mortalities were excluded,

**Eggs cracked include all broken, damaged, and cracked eggs.

***No, of survivors per hen could not he calculated since there
~were mortalities within each treatment level and control,
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448 GENERAL LINEAR MODELS PROCEDURE
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433
434 MODEL

(%]

8614, 10734314 4307.053392157 2,87 0. 1045 0.273802 12,762

435
4546 ERROR 13 22618.83333333 1613, 6309523 ROOT MSE RESP MEA

437
458 CORRECTED TOTAL 14 E3E, 94117647 40, 19491202 292,4588233
439
460
461 SOURCE oF TYPE 1

[43]
P

F YALUE PR F oF TYPE 111 58 FUYALYE © PR »

462

4463 TRT 2 8514, 16784314 - .87 0 40,1043 Z 8414, 10784314 2.67 0,104
4464 1. BNALYSIS OF EL DATA 146:01 THURSDAY, FEERUARY 1B, 1988

445 FHEREER TR

444 .

467 - GENERAL LINEAR MODELS FROCEDURE

468 : .

459 DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESP

470 NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,

471 NOT THE EXPERIMENTWISE ERROR RATE

47z

473 ALPHA=0.03 DF=14 MSE=1415.63

474 *
473 ' WARNING: CELL SIZES ARE NOT EQUAL.

474 HARMONIC MEAN OF CELL SIZES=5.425

477 .

478 - NUMBER OF MEANS 2 3

479 . CRITICAL RANGE 51,3107  53.8051

480

481 MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

482

482 - DUNCAN  BROUFING MEAN N TRT

484

483 A 318.17 6 A

486 f

487 B A 291.00 6 B

488 ‘
489 B 262.00 3 C ; ’ :
49¢ 2. ANALYSIS OF EC DATA 14:01 THURSDAY, FEBRUARY 18, 1988

o

) FEEFRHE R

492

493 GENERAL LINEAR MODELS PROCEDURE

494

455 CLASS LEVEL INFORMATION

494 ,

437 . CLASS LEVELS  VALUES

498

499 TRT 3 ABC

301

502 NUMBER OF OBSERVATIONS IN DATA SET = 17
503 ' 2. ANALYSIS OF EC DATA 16:01 THURSDAY, FEBRUARY 18, 1988

504 HHHHHEE R
o g
06 GENERAL. LINEAR MODELS PROCEDURE e -
507 i
S50B DEPENDENT VARIABLE: RESP
0
BRI T I 2 ORISR




i1
312 MODEL

i3
314 ERRCR

13
316 CORRECTED TOTAL

329
330
534
33
333
%4
335
336
337
338
359
340
41
32 °
43
344
345
346
347

360
361

362
363
364
35
366 DEFENDENT VARIABLE: RESP

A

2 130. 39803922 65, 19901961 1.
14 781, 36666467 52. 95476190

16 B71.76470588
DF TYPE 1 8§ F VALUE FR > F

2 130.39803922 1.23 ¢.3217

2. ANALYEIS OF EC DATA
FEEEHH
- BENERAL LINEAR MODELS PROCEDURE

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: RESP

DF

0.3217 0. 149579 43.149
ROOT MSE RESF MEA
7. 2770022 16, 1176470
TYPE 111 58 FyALUE FR
130, 37803922 1.23 eS|

16:01 THURSDAY, FEBRUARY 18, 1988

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,

NOT THE EXPERIMENTWISE ERROR RATE
ALPHA=0.03 DF=14 MSE=5Z,9548

WARNING: CELL SIZES ARE NOT EQUAL.

HARMONIC MEAN OF CELL SIZES=5.625

NUMBER OF MEANS 2 3

CRITICAL RANGE  9.2B944

§.74102

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN
A 19.667
A
] 15.400
A
] 13167

3. ANALYSIS OF E5 DATA
FHEEREREE R RS
BENERAL LINEAR MODELS FROCEDURE
CLASS LEVEL INFORMATION

CLASS

LEVELS  ValUES

THT 3 AEBL

NUMBER OF OBSERVATIONS IN DATA GET = i7

3. ANALYSIS OF ES DATA
FEEEEEER RO

BENERAL LINEAR MODELS PROCEDURE

i

[«

w

TRT
A

L

]
156:01 THURSDAY, FEERUARY 1B, 1988

16101 THURSDAY, FEBRUARY 18, 1988

L7



SAB\SOURCE DF 3UM OF SEUARES HEAN SUUARE F YALUE PR F «  R-SGUARE L.y

‘569 v
‘570 HODEL 2 3974.92549020 1787. 46274510 1.86 20,1927 0.209511 13,304
571 ,

572 ERROR {4 F52, BhbEAGAT ROOT HSE RESF MEA
57& CORRPCTED TOTAL 15 3103009292 233, 2352941
SOURCE F TYPE [ 35 FyaLUE FR » F oF TYPE 111 38 F YALLE PR
579 TRT Z I578,92549020 1,86 0,1927 Z 3574,92545020 1.586 0,192
SBO 3. ANALYSIS OF ES DATA 16:01 THURGDAY, FEBRUARY 1B, 1988 1

381 FEEFRRRF R R FERRRS

582

583 GEMERAL LINEAR MODELS PROCEDURE

584

583 DUMCAN'S MULTIFLE RANGE TEST FOR YARIABLE: RESF

584 NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,

587 . NOT THE EXFERIMENTWISE ERROR RATE .
o8B 7

587 ALFHA=C, 05 DF=14 MSE=942.847

590

591 WARNING: CELL SIZES ARE NOT EQUAL.

592 HARMONIC MEAN OF CELL SIZES=5.625

=93

74 NUMBER OF MEANS 2 3

593 CRITICAL RANGE 39.6114 41,337

596

597 - MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

598

599 DUNCAN  GROUPING - MEAN N TRT

&00

601 il 247.33 6 A

&2 A

&03 ) 237.00 b B

604 A

603 A 211.80 3 C

506 4, ANALYSIS OF VE DATA 16:01 THURSDAY, FEBRUARY 1B, 1988 1
807 PR

408 ,

509 GENERAL LINEAR MODELS PROCEDURE

610

&1 CLASS LEVEL INFORMATION

612 :

b13 CLASS LEVELS VALUES

614 _

615 TRT 3 ABC

616

&i7

618 NUMBER OF OBSERVATIONS IN DATA SET = 17

619 4, ANALYSIS OF VE DATA 16:01 THURSDAY, FEBRUARY 18, 1988 1
620 R R R 12157
621
622 GENERAL LINEAR MODELS PROCEDURE t
23 )

<O R AR
ARA TEDCUNEMT HADTADM C. OCOD BRE B R



625

626 SCURCE. oF SUM OF SHUARES MEAN SQUARE F VALLE PR F R-SQUARE

827

28 MODEL 2 4733, 36666AA7 116,733 4,78 0.4792 4,099757 27,639
&29

&30 ERRGR i4 ROOT MSE RESF MER
431

5 SOURCE ‘ ok TYFE [ &2 FOVRLLE FR » F i TYPE 1l 53 Foyalie FR -
4837 TRT 2 4733, 4565606667 4,78 00,4792 2 4735, 455556067 G. 78 0,479
53R 4, ANALYSIS OF VE DATA {5:0] THURSDAY, FEBRUGRY 1B, 1988 |
£39 B AR R R
540
641 : GENERAL LINEAR MODELS PROCEDURE

&4z

543 DUNCAN 'S MULTIFLE RANGE TEST FOR VARIABLE: RESP
544 HOTE: THIS TEST CONTROLS THE TYPE 1 COMPARISOMWISE ERROR RATE,

£45 NOT THE EXFERIMENTWISE ERROR RATE o

546 .

647 ALPHA=0.05 ODF=14 MSE=2728.9

548

549 WARNING: CELL SIZES ARE NOT EQUAL.
&50 HARMONIC MEAN OF CELL SI7FS=3.425

5l
452 NUMBER OF MEANS 2 3
553 _ CRITICAL RANBE  66.6B34 469.9271

634 ) » ‘
453 MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.
454
537 DUNCAN  GROUPING ' MEAN N TRT
£58
639 , A 200.33 L5 A
bE A

851 A 198.00 & B
=82 4 164,40 5 C
DAY, FEBRUARY 1B, 1988 14

Sh AAEREE GENERAL LINEAR MODELS FROCEDURE

5

=& CLASS LEVEL INFORMATION

5 CLASS LEVELS  VALUES

b7. L

&7

478 NUMBER OF OBSERVATIONS IN 5. ANALYSIS OF LE DATA

&:(1 THURSDAY, FEBRUARY 15 )

478 FEHHEHH R

479

58 GENERAL LINEAR MODELS FROCEDURE

481

482 DEFENDENT VARIABLE: RESF 2/?

683 ' )

484 SOURCE OF SUM OF SQUARES RE F VALUE PR>F R-SRUARE C.v.

&85



3
b SOURCE -

7
‘B MODEL

g
‘; ERROR

CORRECTED TOTAL

¥

A g v

SOURCE

o~

7 TRT

,

R A N

e

LGN el O LN e el Bl b

OIS TS U O | QY S SO0 B S ey

CRSCIE ¥ S | [ TV B 50 I S}

—

THURSDAY, FEERUARY 13

L

t
2 DEFENDENT VARIABLE: RESP

14
4 SOURCE
3

DF

[

OF

SUM OF SQUARES MEAN SQUARE

4233, 46660567

211673333333

=T SO
i _'S b I Y 81“
TYPE 1 3% FoUslE FR 2 F
ETTT A LiiiiT T N OATOR
EYREM LY 0.78 0.4792

4. ANALYSIS OF VE DATA

FHEFER LR RRLRERALH

GEMERAL LINEAR MODELS FROCEDURE

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE:

F VALUE PR » F R-SEUARE
0.78 0.4792 3.099757
ROOT MSE RESF MER
32, 23857584 189, (00000
if T¥PE 11l 55 FVALUE FR
2 4237, dbabboET .78 0.47%
16101 THURSDAY, FEBRUARY 1B, 1998 |
RESF

NOTE: THIS TEST CONTROLS THE TYPE [ COMPARISOMWISE ERROR RATE,

NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.03 DF=14 MSE=2728.9

WARNING: CELL SIZES ARE NOT EQUAL.

HARMONIC MEAN OF CELL SI7E8=5,425

NUMEER OF MEANS 2
CRITICAL RANGE  66.6854

T

69.9271

ﬁéANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN
A 200,33
A
E A 198.00
A 16460 5 C
DAY, FEBRUARY 18, 1988 14
EEEEE

N TRT

6 A

6 B

GENERAL [INEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS

NUMBER OF OBSERVATIONS IN

FHEIHE I SO 3

GENERAL LINEAR MODELS PROCEDURE

SUM OF SQUARES RE F VALLE

VALUES

3. ANALYSIS OF LE DATA

PR > F R-GQUARE g.v.

}o

b e e i e — - ——



741
74z &0

b2

747
748 CORRECTED TOTAL &
F VALUE FR = F
4, ANALYSIS OF NH Df

S
b=y

i [ABLE: RESF

55
57
58
7
Hi]
"ITLY DIFFERENT.

e
A

7
PO

A

o

FIEY

!
20

i S ED R

ek P

SERERR AR RR RS
3

100ELS FROCEDURE

3 DEFENDENT VARIABLE: RESPONSE
* WEIGHT:

- MODEL 2
1638, 68655142 ROOT
63.78263844

A

138. 00 5 ¢C

807 CORRECTED TOTAL 16

6. ANALYSIS OF NH DATA
BENERAL LINEAR MODELS FROCEDURE
VALLES

CLASS LEVELS

HE IN DATA SET = (7

. ANALYSIS OF NH DATA

e

RESF MEAN

16723, 76470388
TYF g
16101 THURSDAY, FEBRUARY 18, 1988 19
FEOERHEEEE AR RE

.
1370, 39803922

BENERAL LINEAR MODELS PROCEDURE

HITE:
ALPHA=0,05 DF=14 M5E=1110.95

CELL SIZES ARE NOT EQUAL.
HARMONIOF CELL S1ZES=5.425

NUMBER OF MEANS 3

CRITICAL RANGE 42,5486 44,417

DUNCAN  GROUFING
A
f R & & B
A
109,60 3 C
7. ANALYSIS OF ES/EL DATA

FREREEREHCARHERERAS

GENERAL

790

NUMBER OF OBSERVATIONS IN DATA SET = 17
7. ANALYSIS OF 794

SUM OF 5ON SQUARE L.y,

6746.03635054 3373.01827527 .06

29487, 64827041

FRFLREEFRELHEFEEREYE

16101 THURSDAY,

i
m

L
fin}
(i)
i

b
&
oot

A0

URCE aF

0,62

TYRE |

370,378

L
n
Lorf
|
P

THIS TEST CONTROLS THE TYPE I COMPAR THE EXPERIMENTWISE ERROR RATE -

A 131.83

16:01 THURSDAY, FEBRUARY 18, 1988 20

CLASS LEVEL INFORMATION

*%

gy

22941.61171987
40,480

(0. 1644



408 CARY, N.C. 27511-8000
39 545 §:53 THURSDAY, FEBRUARY 1B, 1908

40 ); Ly

: l B8 TRT EL L ES | LE M LA _»:( T

413 LA 29 3 217 15 18 VI A

414 2 R IF19 IS5 25 9 1% OJ\\ AL
415 A s U7 W4 139 128 88 T

14 & A 3% 3 I N7 M7 g8l A —
417 IR I12 IS M6 08B 146 Lo / u,t LA
418 & A 32 & ™ w8 151 130 —~

419 7B W5 27 183 17T 10 s L

430 8 B Z68 24 204 182 177 19

421 § B I 8 25 %3 2 32

% 1w B 2% 18 M1 12 117 8B

s It B M3 15 M9 241 7/ 130

424 & B W9 2 197 194 117

475 3 C 184 I 152 145 142 98

426 ' 4 € 264 14 209 19% 187 112 , -

437 , 15 0 09 7 8 719 7% & \

428 6 C 254 15 200 &2 & 38

479 17 L 305 18 28 23/ 239 143

430 % C 03 7 44 185 (71 137

431 1. ANALYSIS OF EL DATA 8:53 THURSDAY, FEBRUARY 18, 1988

432 FEEFEFRR AR RHAE

434 GENERAL LINEAR MODELS FROCEDURE

435 :

36 , CLASS LEVEL INFORMATION

437

438 CLASS  LEVELS  VALUES

139

140 TRT 3 ABC

141

3 NUMBER OF OBSERVATIONS IN DATA SET = 18

44 1. ANALYSIS OF EL DATA 8:53 THURSDAY, FEBRUARY 18, 1988

45 FEREREREAEERRE R E%S

4

7 GENERAL LINEAR MODELS PROCEDURE

48

49 DEFENDENT VARIABLE: RESF

i

31 SOURCE oF SUM OF SQUARES MEAN SQUARE F VALUE PRYF R-SQUARE c.v
2

33 MODEL vy 20795, 44444444 10377.72222222 - 3.70 0.049 0.330071 18.799
34 : , @

75 ERROR 15 42126, 33333333 2808. 42222222 ROOT MSE : RESP MEA
b

7 CORRECTED TOTAL 17 62881.77777778 52,99454899 281,6888888

3



17
&4

S

o I S |

e S X W T W o W L

w I I

o
i bt

ek

o

-

+
LA fw

bt bt
Lo R i o N |

ER SR S G G o

TR~ 4]

[SCRN S ) QR PR I O B S et

il

1.0

2 TRT z (755, 43444444 . 370 0, 0454 ?

SOURCE - DF TYFE 1 55 F VaLUE FR » DF

1

{. ANALYSIS OF EL DATA

R et Rt eSS ]

TYFE 111 88

20735.44444444

8153 THURSDAY,

ALPHR=(, 05 DF=13 MBE=2808.42

NUMBER OF MEANS 2 3
CRITICAL RANGE 45,0989 48,2889

HEANS WITH THE GAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING HEAN HOTRY

2817 0 4

=

s I» I

291,00 & B

Lo R w o )

236.50 4
Z. ANALYSIS OF EC DATA

T

FERRRAEXREREAARRESS

GENERAL LINEAR MODELS FROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS  VALUES

TRT 3 ABC

NUMBER OF OBSERVATIONS IN DATA SET = 18

2. ANALYSIS OF EC DATA

HHERHE R XX XRHH RS

GENERAL LINEAR MODELS FROCEDURE

DEPENDENT YARIABLE: RESF

3]
[}
(ke
(]
il

SUM OF SQUARES MEAN SQUARE F vALUE

HOGEL Z 150, 111181 75. 05555356 1.41

} ERROR 15 BOG, 10666667 33.34444444

CORRECTED TOTAL 17 930.27777778

F ALY

P
e s U

FEERUARY 18,

B:37 THURSDAY, FEBRUARY 1B, 1928

8:53 THURSDAY, FEBRUARY

FR > F

0.2754

ROOT MSE

7.30372812

R-SRUARE

0.1579464

[

18, 1988

46,785

RESP HEA

15.6111111




T

534

o5~
had

336
537
53
T
wdead
5S40
541

542
543
544
545

544

[ %) B )
N )
DY« v N

£z
wdud
14

wdl

FENDENT VarIABLE: rES

Zad
965 ERROR

i
Jhb

547 CORRECTED TOTAL

568
369
570 SOURCE

ra

{3

17

oF

180 L1

NUMEER OF MEANS

.4 0.2734

2, ANALYSIS OF EC DATA

FERFRERFERAATEREEEL

[a%)

CRITICAL RANBE  B,971%% 9,

2 150,111

1.41 0,275

8:53 THURSDAY, FEBRUARY 18, 1988

4115

HEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN

BROUF ING MEAN
A 19,657
A
A 14,000
f
E] 13, 1¢

167
3. ANALYSIS OF ES DATA

FREEAR AR R RARES

N TRT

5 A

& T

& B

8:33 THURSDAY, FEBRUARY 18, 1968

BENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELE  VALUES

TRT 3 ABC

NUMEER OF OBSERVATIONS IN DATA SET = 18

SUM GF SQUARES

10529, 33723233

.......

26878, 66666467

37808, 0000000

TYFE T S5

3. ANALYSIS OF ES DATA

FHERREARREHERERERES

8:33 THURSDAY, FEBRUARY 18, 1988 |

BENERAL LINEAR MODELS PROCEDURE

MEAN SGQUARE

2464, 665666467

179191111811

F VALUE FR : F

F VALLE FR * F
3.03 0.0774
ROOT MSE
42.33097106

DF TYPE III S8

R-SQLUARE Ty
0.289075 18.813
RESF MEA

225. 0000000

i*1 ......

F VALUE PR »



(R (W I

0
bl o

B R 8

[ R 5 R I I S I
L Y« ]

(%]
n ]
R )

%3]
-1
o

@
~)

598
599
&00
a0t
&02
603
b4
405
Aith
507
508
509

&14 DEFENLENT VARIABL

&16 SCURCE
518 MIDEL

620 ERROR

821
622 CORRECTED TOTAL

623
624
625 SOURCE

626
627 TRT

oF

DF

———— N ——————
3.08 0.0774 2 10929. 33333333
3. ANALYSIS OF ES DaTA

FEEERRXEHEREREREEEE

-~

GENERAL LINEAR MODELS FROCEDURE

£ RAMBE TEST FOR YARIABLE: REGF
NTRDLS THE TYPE [ COMPARISOMWISE ERROR RATE,
AFERIMENTWIEE ERROR RATE

ALPHA=C. OGS [F=13 HBE={791.91

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

[UNCAN  GROUPING MEAN N TRT
A 247,33 b A
a
B A 237,00 5 B
E
B 196,47 6 C

4, ANALYSIS OF VE DATA
HHEHE R
GENERAL LINEAR MODELS FROCEDURE
CLASS LEVEL INFORMATION
CLASS LEVELS  VALUES

TRT AECL

[ ]

NUMBER OF OBSERVATIONS IN DATA SET = 18

4. ANALYSIS OF VE DATA 3:37 THURSDAY,

FREHHHHHE R

BENERAL LINEAR MODELS PROCEDURE

SUM OF SQUARES MEAN SQUARE F VALLUE PR : F
9555, 1 4777.55555534 1.42 0,232
84%10, bbbbbALT 2954, 04444444 ROOT MSE
33B65.77777778 54.35112183
TYPE 1 S5 F VALUE FR > F DF TYFE III 8§
73553, 11111111 1.62 0.2312 | s 9953, 11111111

3.05 6.077% o

3:537 THURSDAY, FEBRUARY 18, 1988 {

B:53 THURSDAY, FEDRUARY 18, 1988 1

FEBRUARY 18, 1988 1

R-SGUARE L.y
0.177387 29.718
RESF MEA

182.06856888

1y

F VALUE FR >

1.62 0,231



i 4, ANALYSIS OF VE DATA 8:53 THURSDAY, FEBRUARY 18, 1988 m

i

FERFEEEXEHEERE R R4S

BENERAL LINEAR MUDELS FROCEDURE

HOTE:

IF=15 MSE=2954.04

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

CUNCAN  GROUFING HEAN N TRT
A 200,32 & A
¥ i
448 A 198,40 & B
449 ]
450 A 180,33 & L
451 5. ANALYSIS OF LE DATA Y 18, 1988 i4
457 FEERFEERERRLE SRR
533
434 ' CLASS LEVEL INFORMATION -
857 - '
458 YALUES
559
560 ’ ) TRT 3 NUMBER OF OBSERVATIONS
JATA SET = 18
364 5. ANALYSIS OF LE DATA §:53 THURSDAY, FEBRUALS
365 FEERF AR FRREARREERE
GEMERAL LINEAR MODELS PROCEDURE
748
49 DEFENDENT VARIABLE: RESP
370
7 MEAN SQUARE £ VALLE FR : F R=~SRUARE C.v.
73 MODEL 2 8284, 00000000 4142, 00000000 1,53 0.24  29.7538
74
75 EFROR i3 40516, 00000000 2701, 06664647 D TOTAL 17 48800, 00000000
51.97178722 DF TYFE I 85 F VALUE FR > F DF TYFE
35 FVALLER : F
2 8284, 000053 04,2478 2 §264. 00000000 1,53 0,2478
5. ANALYSIS OF LE DARY 1B, 1988 16
34 i CREXREFERERRAERRAAS
b BENERAL LINEAR MODELS FROCEDURE

DUNCAN'S MULTIFLE RANGE TEST FOR VARIABLE: RESP

[

(e

NOT THE EXPERIMENTWISE ERROR RATE

NUMBER OF MEANS 2 ITICAL RANGE  63.8426  66.9709 /; b

5
7
1
4
n
7

MEANS WITH 699 DUNCAN  GROUPING MEAN

=
—
=
o
™

189.33 6 B
' A 144,33 6 €

LA — N A ]
p =

Lot SYSTEY R TR s~ -



.
738

[
R
=
q—
fid
.

78

779

83
B4

85
84
89
T80

71 SOURCE

92
93

CORREETED TOTAL 7

oF

MG
desigl

;—x

R-

MOLEL

357.53701484

TRT

L

4

TRT

101,33 5 C

8:33 THURSDAY, FEBRUARY 18, 1988

ERELFRALEEXATRS

DEFENDENT YARIABLE: RESFO
SGUARE

L.V,

1357, 16913432, 46098243

CLASS LEVELS VAL 3
NUMBER OF OBSERVATIONS IN DATA SET = 18
720 FREREARRH RS

GENERAL |LINEAR MODELS FPRO

G F oF

4. ANALYSI
BEMERAL LINEAR

3 OF WH DATA
MODELS PROCEGURCAN'S

NGTE: THIS

ALPHA=0.05 DF=15 MSE=1173.57

NUMBER OF MEANS Z

Ced

MEANS WITH THE SAME LETTER ARE NOT SIGNIFIC

A 131.83 6
A 780

20

FEHH RO
GENERAL LINEAR MODELS FROCEDURE
CLASS LEVEL INFORMATION
CLASS

LEVELS  VALUES

TRT 3 ABC

NUMBER OF OBSERVATIONS IN DATA SET = {8
7. ANALYSIS OF ES/EL DATA

BENERAL LINEAR MODELS PROCEDURE

782 SOURCE DF SUM OF SQUARES _

6336.89176317 3268, 44588259 2,10

ROOT WSE35272729

TYPE III S§ F VYALUE

A T -~

LETL DO17LENT -

D MEAN SQUARE

717

F YALUE FR > F

ROCT HSE RESF H

TYPE 111 3

)
(4]
1

B:33 THURSDAY, FEERUAR 740
MULTIFLE RANGE TEST FOR VARIGBLE: RESF

NOT THE EXPERIMENTWISE ERROR RATE

DUNCAN  GROLFING

B:33 THURSDAY, FEBRUARY 18, 1988 2

MEAN SQUARE F VALUE PR

0. 1571 0.218b664

57

62,287

RSE MEAN



‘S LINE I3 COMPRESSED AT 17 CHARACTERS PER INCH,
THIS ACCEFTABLE?

U R I N T T L T

{5 LINE I5 COMPRESSEL AT |7 CHARACTERS FER INCH.
HIS ACCEFTABLE?

tch 4264
1 JE
EUE

‘neg. all

(23]

2 J0B L

168 NOTE: COFYRIGHT {(C) 1984,1986 SAS INSTITUTE INC., CARY, N.C,

I
il

EUE

)
Sl

52 CARY, N.C, 27311-8000

;‘J
53

CARY, N.C. 27511-8000

99¢

b3

]

254
255
256
257
258 o 7T
259 E E
260 5

oy
262 i

263 2 B
264 3

-
263

[ % e = I ¥ R o e 0

R
E
S
F
i

wed T3 LY P T

I I T i R )
DRy e w B A I o ¢ R o]

160G Bb
LR 57 86
i, C 86,4 37

100 100
160 g8s
100 86 g5

.

s
<hé
BT
-3
o
268
nE
2465
o,
270
-7
ra
Lty e
373
i

i
Liz

=T
274

L DEPENDENT VARIAELES
MLy 17 DBSERVATIONS CAN BE USED IN

T

[

28E
283
284
285
2686
287 SOURCE bF

DEFENDENT VARIABLE: EFFECT
SUM OF SQUARES

288

A AT - -

06 - §V5§

ARE CONSISTENT HITH RESFEC

i
SIS N R
c

NGDE

27511, US4,

545

bt B % 2 R o R )
<2 o T g R

ot
et e T Ry YYD

o ;oY m T
oIy of oy 2N
B M w BN 5 B o B 0}

et

SAS

BENERAL LINWEAR MODELS PROCEDURE
CLASS LEVEL INFORMATION
CLASS

LEVELE  VALUES

TRT 3 AEC

=
i
g
s}
T
fau
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L
[l
(=]
[}
Fr
1
=
et}
=
]
P
oA
[y
il
f e 3
¥

pesr}
)

(A
T
e
"

[na

FRESEMCE OR ABSENCE

BENERAL LINEAR MODELS FROCEDURE

MEAN SOUARE F VALUE

3 e P o0 Mo

L e T o T

07 Ml

Tont 1IEC
SINE YARLLES,

HLCIEHKl

B: 56 THURSDAY,

E kR
E E E
§ 05 8
POFoF
A T
4 5 &

B:5s THURSDAY,

PR+ F

156 THURSDAY,

FEERUARY 18,

[y
e
o
(24

“d e T opey I
L0 e "W ey [T oS

e g T
% B I A B o g - 4]

= s ) ®

FEBRUARY 18, 1982

~ . ¢
r—r L .
I
—
'
PR !
e
- .
-
R

HOWEVER,

FEERUARY 18, 1988

V7

F-SGUARE

C.v



E

S0

9 e ‘ 14 3781, 36922348 238. 66923025 ROOT MSE EFFECT MR

292
- e ; 3507, 25475203 5 1o .
297 CORREL/ED TOTAL 16 3507, 25475203 15. 44892327 72.5686962
294 ,

255

ar TYDC T Lo RS o0 s e VOO O TYT oe = oin e —_——

294 SOURCE oF TFE IS8 FWALEE PR F bF TYFE 11185 F VALUE PR -
-" TRT z iz Fiz4 z 145,88550655 .35 712
¥ ihd = s faa Fa 20 B30T a3 2
3% A5 Hi3h THURSDAY, FEBRUARY 15, 1983

e
1 GENERAL LINEAR MODELS PROCEDURE

- DUNCAN'S MULTIFLE RANGE TEST FOR VARIABLE: EFFECT

a4 NOTE: THIS TEST CONTROLS THE TYFE I COMPARISONWISE ERROR RATE,

5 NOT THE EXFERIMENTWISE ERROR RATE

a7 ALPHA=0, 05 DF=14 MSE=238.449

98

7 WARNING: CELL SIZES ARE NOT EQUAL.

10 HARMONIC MEAN OF CELL SIZES=S.425

i2 NUMBER OF MEANS 2 I
13 CRITICAL RANGE  19.7213 20,68

Fante
i

MEANS WITH THE SAME LETTER ARE NOT SIBNIFICANTLY DIFFERENT,

,...‘.
L

.
o

DUNCAN  GROUFING  MEAN N TRT

@

74,351 & A

e T» T> > X
~d
.3
—
(%3]
[
or:
(o)

P e e e
DRI N RN )

58.594 3C

Py

JOBNAME  QUELE  POSITION LINES DESTINATION
CRMHXX  QUTRUT 217 307 HOLD
- RMHY®  OUTRUT 1357 333 HOLD
JORMHXY DUTRUT 1159 320 HOLD

I» I» T»

QUTRLUT & 1344 320 HOLD
GUTRFUT & 1473 1200 HOLD
4342
JESZ JOEB LOG - S5YSTEM EPAZ — NDDE NESCIEBMI

. all
: NOTE: COPYRIGRT (C) 1984,1986 SAS INSTITUTE INC., CARY, N.C. 275t1, U.5.A.
z CARY, N.T. Z7511-B000
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