Interactive Excel Tool for Computing, Assessing, and Using
EmP Ws Equations
Tool Philosophy

Rather than “input data here”, and “get Ws equation there”, this tool was designed to
allow the researcher to participate (by observing or intervening) in the process of setting up the
data for equation estimation. In this way, it is hoped that the resulting equation will have less of a
“black box” feel, and feel more like a sequence of understandable steps. Excel was chosen as the
platform for the tool since it is ubiquitous, and it has graphical and interactive capabilities that
most other software packages don’t (in combination, at least) have.

Tool Elements (each element has its own worksheet)

Raw data: Simply, a place to organize the length-weight data in a manner that facilitates data
quality assurance and analysis.

Data quality: The data from a selected sampled population is graphed so that unusual values and
other data quality issues can be detected. This sheet is kept hidden unless the user invokes it from
the data sheet.

Collation: Mean weights for fish in each length class from each study population are recorded.
In addition, the number of populations with fish in each length class is noted.

“Number of fish”: This sheet, hidden unless invoked by the user from the collation worksheet,
tallies the number of fish in each length class from each study population.

Summarized: This sheet sets up the data for estimation of quartiles (1%, 2", and 3) and means
of mean weights for each length class.

EmP-Ws: On this sheet, the summarized data is organized for estimation of Ws equations (in
particular, length classes with insufficient data) are removed from consideration, and the
resulting Ws equations are displayed.

Ws graphs: Plots of the resulting equations are done on the log-log and original scales.
Bootstrap: A bootstrap study is done to assess precision of the median Ws equations.

Units: this sheet allows the user to change measurement units; updated Ws equations and
estimates of Ws are then provided.

Application: For a chosen study population, scatter plots are drawn of Wr for individual fish,
and for means from selected length categories.

Instructions for Use:



Raw data:

A =] [ L1 = F (& H | J K. L I I4
1 Enter number of data set 1 data set 2 data set 3 data set 4 data seth data set b data ¢
2 | fish populations Length | Weight | Length | Weight | Length | Weight | Length | Weight | Length | Weight | Length | Weight | Length |
3 I 43514 3685439 4902 453 6 2794 a0.7 2814 a0.7 2997 a0.7 6223 EEEE] 5105
4 30 B16.62 4252429 508 439 4267 1175 2997 a0.7 023 9072 6528 108862 5385
5 then 55118 GB0.3886 5105 604 4343 2722 023 a0.7 3124 an;7 G553 1179.34 563.9
B | ik to et un BEI.72 G09.5148 268 Ga0.4 4369 75 073 a0.7 Mz4 1270 GGE 108862 BGE.4
7 e BRE.26 54534 5297 81647 469.9 4536 406.4 2268 3175 an;7 6731 172365 594.4
a G5A.B 793.7867 535.9 GA0.4 480 1 499 4191 175 175 136.1 6782 13608 596.9
9 | Enter your data, BRIAB| 7654372 5385 £35 485 1 4516 4242 2722 3251 136.1 FBEAE 14515 5994
10 | then click below to 5715 G34.5634 5422 95254 4928 439 4293 2722 3327 136.1 GB5E 190509 599.4
11 record the min. and 5715 G52.0381 B461 635 4928 5443 4293 2722 3383 127.01 6883 14061 502
12 max. lengths. 5715 708.7381 543 6 8165 502.9 439 4318 2722 3505 1814 6904 1769 6071
13 . 5715 7229129 5512 G35 5055 499 4343 2722 IBE G 1814 6303 14515 G096
14| Min & Max 5715 E34.5634 5588 7711 G055 499 436.9 175 3607 2268 G908 163293 6121
15 Observed 574.04 £52.0331 558.8 an7.2 5105 439 442 375 3683 1814 7087 14969 6121
16 | minimum length 574.04| 737.0877 5613 5897 5416 804 447 175 3734 1814 7112 188757 6147
17 122 574.04 GB0.3886 5664 7711 5715 7711 452.1 375 3754 1814 7112 1632.93 622.3
18 Observed 57404 8221363 BGE.4 865 6121 9525 4623 3624 3764 1814 7214 19061 6248
19 | maximum length 576.58 708.7381 5664 8165 635 10886 469.9 45356 3835 1814 7214 14515 6325
20 1062 576.58 7654372 5664 a61.8 662 17237 472.4 408.2 3835 2268 7238 18597 535
21 . 576.58 GB0.3885 574 7711 6833 17237 472.4 499 3937 2268 7239 172386 B35
¢z Uata quality help 576.58 7229124 5745 108862 GA5A 15422 4775 175 3937 2268 735 172385 6401
23 I E7658 7370877 5791  B61.8 909 18597 48001 4535 3937 2268 7442 190508 G401
24 576.58 850.4858 561.7 725.7 6934 14963 485.1 499 3937 2268 7468 19958 6426
25 data quality 576.58 708.7381 542 Ga0.4 6385 15876 4877 4082 4034 2268 7493 17237 647.7
26 . B76.58 8221363 5667 7257 BI85 17237 4877 499 406 4 2268 7E18 21772 R50.2
27  documentation 57912 6945634 566.7 7711 7112 18144 5004 4535 4084 2268 762 1768.01 528
28 tip 57912 737.0877 5@9.3 an7.2 7112 19804 5004 4536 4084 175 762 2177.24 GEE.3
29 | Moveto collated 57912 GB0.3886 5893 8618 7137 17237 5029 408.2 4115 2268 TE71 181437 G604
an wotksheet. 579.12| 7654372 5@9.3 an7.2 7214 17237 5029 4536 1115 2722 7E96 19958 GEES
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datasheet button will organize the requisite number of data entry columns.

wmn

Enter your data (hopefully, you can cut & paste it from another file).
Click the Min & Max button to find the smallest and largest observed lengths in your

entire data set. This will be useful in establishing an initial set of length classes to

consider.

&

Enter the number of fish populations for which you have length-weight data; the set up

Prior to proceeding with the analysis, we recommend you spending some time with the
data quality sheet so that you can be very confident in the validity of the raw data.



Data quality:

A

1 Len  Wagt log{l) log(W) pop fit (Ljaop fit {O) .
2 4902 4536 25904 2E5BE7 2630171 4267479 Weight versus Length
3 Retum to 508 499 27059 26981 2684321 4834155 5000

[ aizi=heEd 5105 G804 2708 2.83276 2BA1773 491.7329

5 5258 G804 27208 2.83276 2736605 5452613 5000

6  Number of populations 5297 81647 2724 2.91194 2747824 5535303 .

7 30 R4 BA04 27731 283276 276543 EAZ.7603 -

] 5335 635 27312 230277 2772838 5927037 2000

3 | Enter the number for the B422 95254 27342 297888 2783233 G07.062

10  population vou wish to 546.1 B3b 27373 280277 2794114 BZZ.4635 2000

11 | study, then 5486 G165 27393 291196 2801048 6324817

12 2 5512 635 27413 2380277 2808226 £43.0222 1000

13 _ B588 7710 27473 2.88711 2829015 6745518

14 Click to 5588 007.2 27473 29577 2820015 6745518

15 C‘i"g‘:‘ ? RR13  ERA7 27432 277063 2835732 GAG.1R03

16 fa BG64 7711 27631 2.88711 2849524 707.17

17 'Regression Summary 5664 8165 27531 281196 2849524 70717

18 (log-log scale) 5664 G165 27531 2.91196 28349524  707.17 4

19 | Intercept -6.089354 BGG4 G618 27531 2.93541 2843524  707.17

20 Slope 3.2675615 574 7711 27539 288711 28RS753 740899

21 RZ 9052% 5745 108862 27533 103688 2871081 7431875 as

22 | no.offish 1160 5791 G613 27623 2.93541 2883188 7641668 -

23 5317 7257 27647 2.86076 2880983 776.2274

24 5342 G804 276BE 2.83276 28965 787.9517

25 5867 7257 27684 2.86076 2902982 799.8019 3

26 B367 7710 27684 2.88711 2902982 799.8019

27 5393 8072 27703 29577 2909635 &12.2605

28 5393 G618 27703 2.93541 2909635 812.2605 ae

29 5393 8072 27703 29577 2909635 812.2605 Tl 27 2 s 2s N
3n 5918 8072 27722 29577 2916122  824.3%7 © ! : '“
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Enter the number (numbers are those assigned on the raw data sheet) for the population
you want to look at.

Click to collect the data.

A numerical summary of the log(W)-log(L) regression for that population is given in the
table on the left of the screen.

The data values are plotted in scatter plots with the log-log regression from the entire data
set drawn on them to provide a reference point. Example: If the majority of the points for
one population fall below (or above) the population regression line, that might be due to
length having been measured by a different protocol for that population. At any rate, you
can detect such things as well as individual gross data entry errors using this sheet.



Collation:

A, B 5 D E F G H | J K L k M 8] ':;
1 Length Bins MNo. of Summary of data for each population. in each class. . . m
2 Minimum Length Start End Mid popn's | Setl Set2 Setd Setq Seth Seth Set? Setf
3 | Observed: 122 w. data |Mean W |Mean ¥¥|Mean W ]|Mean ¥W]Mean ¥|Mean W]Mean ¥]Mean W
4 Choice: 120 Heln on 120 130 125 1
5 Maximum Length B’ian 130 140 135 1] I
[ Obsen{ed: 1062 ey 140 180 145 0
7 Choice: 1062 180 160 1ER 0
g 160 170 165 0
5 | Choose bin width; 170 180 175 0
10 | typical is 10 (mm) 180 180 185 1
11 10 190 200 195 0
12 | Once bins are set 200 210 205 1
13 | up. click to collate 210 220 215 2
14 220 230 225 0
15 cellie Data 230 240 235 1
16 Quality Hint 240 280 245 2
17 280 260 2ER 2
18 Mumber of populations 260 270 265 4
19 30 270 280 275 2 90.7
20 MNumber of bins 280 240 285 4 90.7
21 95 290 300 295 4 90.7 90.7
22 300 kali] 305 5 90.7 90.72
23 Move to the kali] 320 315 4 111.1275
24 “"summarized" I _I 320 330 jipas) 4 1361
25 | sheet, or check the 330 340 33 7 131.5EE
26 “number of fish® 340 350 345 4
27 summary 350 360 355 4 181.4
28 3E0 370 3E5 5 2041
29 Numberof Fish 370 380 375 7 181.4
30 380 340 385 8 204.1 0
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1. Enter a value for the lower limit of the lowest length class, and a choice for the longest
length that you want to consider (here, with 1062 mm selected, the largest length class is
from 1060 mm to 1070 mm). Also indicate the bin width (10 mm is usual for most
studies; some researchers working with juvenile fish have used 5 mm).

2. Click the collate button. The mean weight for fish in each length class, from each
population, will be recorded.

3. Note for this illustration that the length classes for lengths less than 250 mm are
represented by very few populations. We’ll return to this when we discuss the

bootstrapping sheet.

4. To take the sample size examination, a little deeper, click the Number of fish button.
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A | B | C D E F G H | J K L b I i

1 | Column B contains the total Length Bins Recorded here are the numbers of fish in each class for each population.

2 | number of fish in each class, . Set1 Set 2 Set 3 Set4 Seth Setb Set? Setd Setd Sel:
T d over all populati Start End Mid Numfish [Numfish | Mumfish [ Numfish | Numfish | Numfish | Humfish | Numfish [Numfish | Nur

4 R 20 T30 125 0 0 0 0 0 0 0 0 0

5 | hack- 130 140 135 0 0 0 0 0 0 0 0 0

| dreund | T 140 150 145 0 0 0 0 0 0 0 0 0

7 I 150 160 155 0 i 0 0 0 0 i 0 0

[ Retrn | g 160 170 165 0 0 0 0 0 0 0 0 0

q I 170 180 175 0 i i i i i i 0 0

10 I 180 140 185 0 i 0 0 0 0 0 0 0

1 I 190 200 195 0 0 0 0 0 0 0 0 0

12 I 200 210 205 0 i 0 0 0 0 i 0 0

13 2 210 220 215 0 0 i i i i i 0 0

14 I 220 230 225 0 i 0 0 0 0 i 0 0

15 I 230 240 235 0 0 0 0 0 0 0 0 0

16 I 240 250 245 0 0 0 0 0 0 0 0 0

17 - 250 260 255 0 i 0 0 0 0 i 0 0

18 B 260 270 265 0 0 0 0 0 0 0 0 0

19 3 270 280 275 0 i 1 0 0 0 i 0 0

20 4 280 290 285 0 0 0 1 0 0 0 0 0

21 5 290 300 295 0 0 0 1 1 0 0 0 0

22 s ann 30 ans 0 i 0 2 1 0 i 0 0

23 8 30 320 35 0 0 0 0 4 0 0 0 0

24 7 320 330 325 0 i 0 0 1 0 i 0 0

25 8 330 340 335 0 0 i i 2 i i 0 0

26 8 340 350 345 0 i i i i i i 0 0

27 I | 350 360 355 0 i 0 0 2 0 0 0 0

28 22 360 370 365 0 0 0 0 2 0 0 0 0

29 11’ a70 a0 75 0 i 0 0 3 0 i 0 0

an 380 340 385 0 0 0 0 2 0 0 0 0

M 4+ [ rawdata - colated | numfish .~ summarized .~ Emp-Ws .~ Ws graphs .~ bootstrap .~ Units . application 2 A HILu NG
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This sheet, hidden unless invoked by the user from the collation worksheet, tallies the number of
fish in each length class from each study population. On the left of the sheet is the total number
of fish in each length class, summed over all the study populations. Note, in this illustration, the
paucity of data for the smaller length classes.



Summarized:

| Al M Ix | ¥
A =] & D E F G H J K L Il I 8] 'f'
12 :I
3 Bin No. of Statistic
4 Center | datums Qal I Median I Q3 I mean
5 125 1 72 72 72
E Click to collate 195 i
7 means, compute 145 i
5 summary statistics 155 0
g foreachlength 165 0
class,and do the
10 Ws regressions 175 g
11 185 1 20.6 206 206
185 0
205 1 22.7 227 227
215 2 37.95 37.95 305 454
225 0
235 1 40.8 40.8 40.8
245 2 443 443 44.05 4455
285 2 533 533 4399 56.7
2B5 4 5306313 B0.7 B 1125 EH.2B2E 47,65 G0 E1.4 g8
275 2 7375 73.75 56.8 90.7
285 4 £8.875 80,35 90.7 79.85 68 70 0.7 a0.7
295 4 a0.7 a0.7 9311875 91775 a0.7 a0.7 a0.7 a5
305 5 8923125 9072 115625  103.484 86 90.7 90.72 100 150
35 4 94 76875 100 106.2592  100.4569 90.7 100 100 111.1278
325 4 9030625 9341667 1186146 1032333 90 90.7 9613333 136.1
338 7 103.75 125 135.24768  124.6BS 100 100 120 125 131555 1361 160
345 4 136.7563 1421333 176.6667 1550917 136.1 1376 146.6667 200
355 B 1355938 1476 1825625 156.7833 128 136.1 145.2 150 181.4 200
3E5 5 139.2188 152.4667 190.4777 163E706 1375 140 1524667 184.2857 2041
30 375 7 175.1884 1814 1859563 181.698 165 1742857 179.1 181.4 1814 190.7 200 %
M 4 » M| rawdata colated | summarized - Emp-Ws - Ws graphs bootstrap Units - application %2 |]| a E 3 |I|
Ready | P31 |/l Mms0ssa=) 0! ()

1. Click to have the data re-organized for computation of summary statistics.

2. This sheet sets up the data for estimation of quartiles (1%, 2", and 3™) and means of mean
weights for each length class. The available means for each length class are sorted, and
laid out in the relevant row (at this point, connection to specific study populations is not
retained).

3. The mean and median are computed for all length classes with at least one mean, and the
1% and 3" quartiles are computed for length classes with three or more means.

4. You are likely tired, by now, of our noting the paucity of data for shorter length classes,
so we won’t bother doing that again.

5. Turn to the EmP-Ws sheet for results.



EmP-Ws:

| — u
A B & D E F G H J K L I I ol
1 [Mumber of sffective bins .I Number of effective bins
2 7 (33 A guadratic WS |
g equation is the Carent Clickta i
4 | Bin Center Mo. daturms Q1 a3 Bin Center Mo. daturns| Median  Mean default. Change it Ws Type change Ws
5 265 4 5308313 k51125 125 1 72 72 it yc-uu wish quadratic Type
4 285 4 £8.875 90.7 185 1 20,6 206 i
7 295 4 90.7 9311875 205 1 22.7 22.7
g 305 5 8923125 115625 215 2 37495 37.95 Log-Log Standard Weight SE of
9 315 4 9476875 106.2592 235 1 40.8 40.8 Regression equation terms  Curvature
10 325 q 90.30625 118.6146 245 2 443 443 |Intercept] linear |quadratic| Term
11 335 7 10375  135.2478 255 2 533 £33 Q1 -1.415313 -0.37765 06951952 0.1209333
12 345 4 136.7563  176.6BE7 265 4 E0.7 592625 Median -1480167 -025792 06783162 10653652
13 355 B 135.5938 182.5625 275 2 7375 73.75 Q3 0.8666925 -193954 0.9686545 0.0960914
14 365 5 139.2188 190.4777 285 4 80,35 79.85 Mean -1.342068 -0.35941 0.EBEERIE 1.0556191
15 375 7 175.1884 185.9563 295 4 90.7 91.775
16 385 8 182.2458 202.3063 305 5 90,72 103.484 Do Bootstrap Study
17 395 7 200 226.8 315 4 100 100.4569 of Precision
18 405 12 2223 2434375 325 4 9341667 103.2333
19 415 8 2281125 290.2328 335 7 125 124 BER
20 425 11 254.7732 298125 345 4 1421333 1565.0917 E xamine Ws
21 435 15 273.2438 300 3ER [ 147.6  156.7833 Graphically
22 445 12 293.9788 310.5479 365 5 152.4667 163.6705
23 455 10 310.8516 342.6334 375 7 181.4 181.698
24 465 14 344.4539  410.8594 385 8 189.0917 191.6771 Apply Ws to a
25 475 15 361.0516 400 395 7 202 216.0347 fish population
26 485 19 387.7188 4485 405 12 231.35 2340961
27 495 17 406.5127 460.1042 415 g 236,975 260.9615
28 505 18 434.1125 499 425 1 279.7333 27E.E2N n
Change units of
29 515 23 481.7188 537.1594 435 15 2948 2907939 measﬂrement (if
30 525 18 500 570.5748 445 12 300 309.9172 Vo u wis h) 1
M 4+ M| rawdata collated summarized | Emp-Ws -~ Ws graphs bootstrap Units - application %2 |I|4 I 3 |I|
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1. For sake of keeping neatly organized, one more data summary is done, namely to
organize the relevant data (excluding length classes with too little or no data) for each of
the target summary statistics.

2. Once done, the regression equations are computed for each summary statistic (all three
quartiles and the mean). The choice of using a linear regression or a quadratic is given
(one of us, at least, is inclined to always use a quadratic, but that choice properly belongs
to the researcher). As an aid to assessing the utility of a quadratic, the standard error of
the quadratic term is displayed.

3. The yellow buttons that take you to other worksheets are self-explanatory.
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Ready | |

800

1000

1200

G23 - £ | F
A | B ] E F [ 6 | H ] \ K L] [ N | ©
1
2| 15 73
_3 | Bins for  Fitted
4 4 Quartiles Q1
5 . - 24232459 1.7518%
6 Plot Ws s / 24543449 1.8470F
7 equations on 2469822 1.89267
_8 | log-log scale 25 f _____ 24842998 1.9370
= ) ,,""' 24983106 1.9803°
10 = | -/ 25118634 2.02245
N PlotWs 15 / median 25260443 2.06357
Az equations on / 25378191 210371
13 oiginalscale ! ALCafa0d 04490/
4] 05
15
=T Return ta a
97 Emp-'s 22 24 26 28 3
a | Sheet
19 5000
=) a000 — T ot
S vt S as
2z 3000 )
23 | I .I median
24 2000
25
T 1000
27|
_28 |
29
a0

|EH|O)/

P ) o) s Ay g U N |

Plots of the resulting equations are done on the log-log and original scales. Michael and Kate:
I’m not sure if this sheet is all that useful, so I’'m not going to elaborate on this one just now...



Bootstrap:

[f_;' bs trial clean3 [Compatibility Mode] - Microsoft Excel - =2 X
B 5} D E F G H | J K L b M 8] F il
1
2 What's this Choose a Summary E
3 IR all about? length Length 172 minu
Emp-iys
4 Szt 172 mean 181567 plus
153 Do your length range jJ ﬂ SE 0.351‘],31 I .I
4 oD 120 1062 cv . 473%
7 study MoE . 1.68326
g bootstrap RBRMoE ~ 9.27%
9 estimates - - - step
10 | run intercept linear quad at length Relative MoE of Median EmP-Ws Estimates len
11 1 1.294327 -226077 1.024B58 22.96806051 0%
12 2 0.8584308 -200206 0954315 21.27399921 0% ‘
13 3 0352382 161514 0914714 205618006 0 \
14 4 001123 137468 0872615 18.90963945 1 h‘:: \
15 5 0549379 -1.73043 0493116 21.60285788 s;;% \
16 6 0224633 -153387 0.901561 2001035419 5.00% \
17 7 0.408214 -1.66B97 0926783 20.36444377 4.00% \
18 8 -0.39403  -1.09758 0825608 10.98216621 2.00% \1.._ .
19 9 -0.65218  -0.90588 0790028 18.66116289 0.00%
20 10 -0.44818 -1.07469 0523307 18.46733797 100 800 1100 1600
21 11 -0.99971 -0.6BEE 0.748705 17.85637775
22 12 -0.27747  -1.20578 0.848338 18.47602742
23 13 -0.7753 -0.84222  0.76269 17.92461 396 Approximate 95% bounds for Median EmP-Ws
24 14 084501 -078342 077031 17.91593974 e
25 158 -1.07203 -0.61691 0740783 17.62303095 l
26 16 -0.4966  -1.02926 0.814088 18.66113084 6
27 17 -0.75671 -0.84593 0781816 181707632 5 /
26 18 -0.53026 -0.79225 0771831 18.02691715 /
29 19 -1.67365 -0.23791 0669074 17.3078143 4 /
30 20 -1.08186 -0.60389 0.736579 17.75166664 2 /
3 21 -1.03287 -0.64057 0.743395 17.79476753 2
32 22 -1.38428  -0.37319 0692985 17.666EE13 1000 /
33 23 -1.49151 -0.29297 0.678088 17.47186762 N __...-/ . .
34 24 -1.58041 -0.22519 0.6E5286 17.41807918 vw:. 200 500 700 o " 13
35 25 -1.37963 037221 0691953 17.63456268
36 26 -1.45275 -0.31495 0680832 17.60681764

v 27 -1.43637 -0.3185 0680142 17.81116457

Notesto M & K:

1. The bootstrapping currently does only 100 replicates. Formerly, that took many
many hours; now it takes only a few minutes. It would be easy to give the user the
option of how many to do. Your thoughts?

2. The graph showing the approximate 95% bounds for the median Emp-Ws is not
very useful I think (by necessity of scale, the three lines (median Ws, and upper and
lower bounds) are going to be hard to distinguish. Kill it?

3. I’m not sure whether the ability to get a numerical summary of the bootstrap results
for individual lengths adds much utility. The relevant information is visible on the
graph. If you think it is useful (or at least, interesting), we can keep it. Otherwise, its
removal would make the page cleaner.

1. Each bootstrap replicate consists of the following steps:
a. Randomly select, with replacement, n integers from 1 to n, where n is the number
of populations being used to form the Ws equation. This represents the act of



randomly selecting n populations from the conceptual collection of all such
populations.

b. For each selected population, randomly select, with replacement n; pairs of
lengths and weights, where n; is the number of fish in the i sampled population.
This represents the act of randomly sampling from that particular population.

c. Collate, organize, and compute the EmP-median WSs equation for that replicate.

2. Repeat Step 1 a large number of times.
3. For each length class, compute a relative margin of error (RMOoE) as follows. Let

SE, = SD, / \/ﬁ be the standard error of the mean of the estimated Ws for that length

class. Then 2x SE; is the approximate margin of error (MoE) for a classical 95%
confidence interval (the MoE is the plus/minus part of the C.I. calculation. Then MoE
divided by the mean for that length class reports the precision of the mean on a relative
scale.

4. Inthe illustration, notice that the RMOoE is quite large for the smaller length classes, due
to the paucity of data therein. This observation might impel the researcher to re-do the
Ws computations using a larger lower limit.

10
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1

2 This is a units-translation tool, working with mm and inches

3 for length, and grams and pounds for weight.

4

g Log-Log Ws Regression equation terms

7 g q

B weight units 0ld Units New Units

&) |Intercept| linear | quadratic | |intercept| linear |quadratic |
110 Old New -1.41531  -0.37765 069519521 al -0.573833 1.575623 0.69519521
11 correction -1.48017  -0.29792 067831625 Median -0559991 1607929 0.67831625
12 0.866693 -1.93954 0.9686845 Q3 0.053716 0.782143 0.9666045
13 Select Select -1.34287 -0.36941 0EBEEE9E2  Mean  -0506751 15599 (0.BBEGBYGZ
14

15

1? Length units

1E Retum to :I
14 Old New

. Emp-Ws

20 correction sheet

21

22 Select Select

23 Old Units New Units

24

25 Enter a single length (in ol a1

] original units) for Ws Median Median

27 calculations in original 600 Qa3 Q3

2 and new units. _ Mean Mean

29

30
4 4+ M| rawdata . colated . summarized . Emp-Ws ,~Ws graphs .~ bootstrap | Units , apolication %2 I18 m =
Ready E =1 105

On occasion, one might wish to present standard weight in units other than those used to
generate the Ws in the first place. We assume here that researchers are likely to use for length
and weight millimeters and grams, or inches and pounds. This sheet lets you choose which of
those units you want to consider.

11



Application:

| e . . ™
A B C D E F G H | J K M M i] P &

1 Len Wat ) log[L] ||:|:I
2 Retum o data 2794 907 Wr Evaluation 24462 1
3 sheet 4267 375 Enter boundaries for stock length cat 26301 2
4 4343 2722 stock quality ble| F d| Trophy ? 26378 2
5 InsertLength- 4369 A7E W 250 380 510 540 810 26404 2
5 | Weight data into 4639 4536 § { BS 5-0 0-M M- P P-T T The summaries on this 2E72 2
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1. Enter length-weight data for a population whose relative weight you are interested in

studying.

2. Click the summarize data button.
3. Scatter plots are drawn of Wr for individual fish, and for means from selected length

categories. For the illustrated “test” population, the Individual values graph shows that

most of the fish are above the median; on average, the means in each length category are
near or above the third quartile.
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