February 2 2006

To: Lower Fraser and BC Interior Area Catch Monitoring Technicians
responsible for generation of catch estimates using MERCI 3.0 software
system.

Author: Clint Alexander

Purpose:

— Summarize key steps for producing confidence limits using MERCI 3.0

— Follow-up notes pursuant one-day training session, Feb 2 2006 at DFO
Kamloops

— Topic - MERCI 3.0 confidence interval generation for catch statistics

Overview:
A one-day training course was delivered in Kamloops on February 2 2006 on the
generation of bootstrap confidence intervals for lower and mid Fraser River sockeye

catch estimates using MERCI 3.0 (contract No. F1943-050015).

The main documentation for this exercise was a Power Point presentation “MERCI 3 BC
confidence intervals.ppt”.

This document further summarizes the key steps for producing confidence limits
demonstrated during the in-person session.

Caveat / Warning:

The Access queries and VBA code referred to below was not intended to be a
client-facing product. The material was developed by ESSA in 2001 for our internal
analysis purposes while working up data for several post-season reviews of Fraser River
First Nation catch estimates.

The queries and steps below are non-user friendly, as they were never designed to be end-
user software features. Further, they assume advanced knowledge of the MERCI 3.0
database design, MS Access query writing and manipulation of Access VBA procedures.
Unintended changes to these and other queries or the VBA code may “break” the
database in which they reside, and be difficult to trace and repair.

The long-run solution involves “point and click” reporting from within the MERCI
software. The historical scope of work has not provided for this feature. Indeed, the
reporting features of MERCI were always secondary to basic data entry, management,
and catch estimation. MERCI end-user reports would greatly benefit from an overhaul
with an eye to simplification.
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Steps demonstrated Feb 2 2006, DFO, Kamloops:

1. Use MERCI to produce point estimates, and the INExcel tool to generate a catch
report (see: “MERCI 3 101 Manual.pdf”);

2. Inspect sample sizes for the areas and weeks for which confidence intervals are to
be produced. Ensure these sample sizes are adequate

Rough guideline is ~ 20+ catch interviews
Effort counts 24-hr effort surveys > 8

*Confidence limits produced on sample sizes below these levels should
generally be considered hyper-precise.

3. Turn-off your computer’s screen saver to avoid stalling the generation of
bootstrap replicates in step 4.

4. Using a copy of the estimate definition from “1”, generate bootstrap replicates
using MERCI (Figure 1);

Figure 1:

] MERC x|

Available estimate definitions:
|ESS.‘3\ - bootstrap |

Created: |

Areas of interest ] Gear of interest | Species of interast|  Dates of interest |

MIC03a: Hamizon to Laidlaw A Add All

Scope:

w| C03b: Laidlaw to Hope
C04: _ Hope to Sawmil Creek [histoncal - do HOT uze] ﬂ
v| C04a: Hope tov'ale Beach
v CO04b: ale beach to 5awmill Creek b +
General:
E ztimate type: gu_t_lﬂ_c_n'r_;_,__.—-—...\

—
I|BDD|:S|:[EI|:IZ BC percentile confidence intetjl._‘.'.'rrﬁ_lint Alexander

Usze of survey data:

Effart ] Cpue|

Bootstrap replications

24-hour effart survey

LOWWER FRASER -

tode(z) used to esti -

|He|ic0|:uter only ﬂ J

Apply All Cancel |

Estimate type feature determines whether bootstrap replicates will be
generated.
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5. Determine 95% confidence limit endpoints for bootstrap replicates. This involves
manipulation of source data in the MERCI database table (Figure 2).

Queries l Forms l B Reports l 2 Macros l «4% Modules l

01_TemporaryStore_Confidencelimitvalues thiOhservers Ef'fortPloﬁles

thlAccessSiteDgecriptigs thlOUTPUT_CATCH

E—E tblOUTPUT_CATCH : Table

EstimatelD | BootstrapNumber| Year | Week |ManagementUnitlD| GearTypelD SpeciesID
i 2005 34 9 1 1
103 1 2005 34 9 1 1 359
103 2 2004 34 9 1 1 612
103 3 2005 34 9 1 1 699
103 4 2005 34 9 1 1 808
103 5 2005 34 9 1 1 826
103 6 2005 34 9 1 1 722
103 7 2005 34 9 1 1 685
103 8 2005 34 9 1 1 508
103 9 2005 34 9 1 1 466
103 10 2005 34 9 1 1 3N
103 11 2005 34 9 1 1 520
103 12 2005 34 9 1 1 1025
103 13 2005 34 9 1 1 682
103 14 2005 34 9 1 1 596
103 15 2005 34 9 1 1 750
103 16 2005 34 9 1 1 425
103 17 2005 34 9 1 1 425
103 18 2005 34 9 1 1 759
103 19 2005 34 9 1 1 458
103 20| 2005 34 9 1 1 494
103 21| 2005 34 9 1 1 437
103 22| 2004 34 9 1 1 630
103 23| 2005 34 9 1 1 721
103 24| 2005 34 9 1 1 310
103 25| 2004 34 9 1 1 573
103 26| 2005 34 9 1 1 516
103 27| 2004 34 9 1 1 629
103 28| 2005 34 9 1 1 633
103 29| 2004 34 9 1 1 888
103 300 2005 34 9 1 1 592
103 31 2005 34 9 1 1 490
103 320 2004 34 9 1 1 RAY
Recard: LI_I 1 Llilﬁl of 10000 (Filtered)
Figure 2: MERCI database, “tbIOUTPUT_CATCH?” table showing bootstrap catch estimates

(BootstrapNumber field has values other than 0). Note: BootstrapNumber = 0
refers to the point estimate.

— Determining endpoints can either be done using (a) simple bootstrap
percentile intervals (ok if the bootstrap estimate of bias is small) or (b) bias-
corrected intervals (better).

6. Simple percentileintervals:

— Use one of the “sql stubs” provided during the training course. These stubs
are also available from: www.essa.com/downloads/merci/downloads.htm

e.g., “sql STUB basic for area x week boot replicates.txt” or
“sql STUB_basic for all catch x week boot replicates.txt”
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The example sql in this file must be copied, and pasted as a new query into

MS Access. This is done by following the steps and screen images shown

below.
— With sql stub copied into memory, select the query tab, and click New:
B3 Tables EEH Queries Eesan B Reports ] 2 Maoos } ¥ Modules }
sqrylbarHat LVzehy oo SR afor F24D), year nE‘ ZPreEffurts5%EndPaints for EstID, year, wesk, gear, MU Cpen
sqgrylnterviewMuPooler uWeeklyStandardErrorRepart>for EstD, year Polnts>f0r EstID, year, week, spedes, gear, MU Desian
sqryLookupLowerBCEndpoint

IBEEHEHHEERHEEEHEH

sqryLookupUpperBCEndpoint
sqryP{Lncatch<Lncatch_hat)
sgryP{LnCpue <LnCpue_hat)
sqryP{LnEffort<LnEffort_hat)
sqryP{LnIbar <Lnlbar_hat)
sqryP{rawcatch <rawcatch_hat)
sqryP{RawCpue <RawCpue_hat)
sqryP{RawEffort<RawEffort_hat)
sqryP{RawPbar <RawPbar_hat)
sgryParamMameLookup
sqryPbarHat

crruSnariaetzmal nnbin

e s s s e s

=t

fl A FD OfRAnt e Cie e eabven,

vid_GetCpueforExport

zEffort{PointEstimate) >for EstID, year, gear
zEffort{PointEstimate) >for EstID, year, week, gear, MU
zEfferofile_1

zEffProfile_2_average hourly

zEfferofile_3

zEffProfile_4_average over 24 hours
zEfferofile_5_aAverageHourlyEffort{site, week)>for gear, year
zEffProfile_average 24hr_diagnostic

ﬁg@%@%@%@ﬁ

zEfferofile_average hourly_diagnostic
zEffProfile_average hourly_diagnostic2 (all sites)
zEfferofile_average hourly_diagnostic3 (regions)

you don’t need to build this from scratch):

Show Table

thlaccessSiteDescriptions
thlalphalevels

T eespened

J=for EstID, year, w
:Cpue_hat) >for Estll
ator_Cpue =weekxsp

fort_hat)=for EstID,
fart_hat)=for EstiD,

thlareaOpenings
thlareasInterestDefinitions
thlCatchSurveys
thlCatchSurveys_Episode
thlConfidencelntervalOptions

thlCpueAgaregationScenarioDefinitions
thlCpueAgagregationScenarios

thlCpueEstimatorDescriptions

Tablesl Queriesl Bcnth]

Store Confidencelimitvalues|*s

thlContactMethodEstimatorScenarioDefinitic

thlCpueContactMethodEstimatorScenarios

zPre-TotalCatch85%EndPaints{Chinook) STor CEoh
zPre-TotalCatch35%EndPaints{Chinook) >for EstID, year, MU, week :
zPre-TotalCatch95%EndPaints(Sockeye) »for EstD, year
zPre-TotalCatchg5%EndPoints{Sockeye) »for EstID, year, MU, week
zRovingTripDuration gil nets

ZTotalCatch{Chinook_PaintEstimate) >for EstID, year
zTotalCatch{Chinook_PaintEstimate) >for EstID, year, MU, week
ZTotalCatch{Sockeye_PointEstimate) >for EstD, year
zTotalCatch({Sockeye_PointEstimate) >for EstID, year, MU, week

Then Close the dialogue for selecting tables and queries (you have a stub, so

Add

Close

W

1Chinook <TotalCatch

CTINOOr,_Nat)
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— Select the SQL view option:
@, Microsoft Access

File Edit View Insert Query Toc
ESE I I an

EE%MIE Sockeye MERCI datab

— Paste the copied sql stub text into the Query pane:

2% Query1 : Select Query

SELECT thIOUTPUT_CATCH.BootstrapNumber, Sum[tbIQUTPUT_CATCH.CATCH] AS SumOfCATCH
FROM tbIOUTPUT_CATCH
WHERE (([tblOUTPUT_CATCH.SpeciesID)=1) AND [(tbIOUTPUT_CATCH.ManagementUnitiD] In (8])) AND ((tblIOUTPUT_CATCH.Week]=33))
GROUP BY tbIOUTPUT_CATCH.BootstrapNumber, tbIOUTPUT_CATCH.EstimatelD

HAYING [[[tblOUTPUT_CATCH.EstimatelD)=103))

ORDER BY Sum(tbIQUTPUT_CATCH.CATCH);

n View option to edit the queries’ parameters:

” File Edit View Insert Query Tools Window Help

BoSRY i=Ry o8-

| Datasheet View

$OL SOL View =
azf Uuery1 : Select Query

SELECT thlOUTPUT_CATCH.BootstrapMumber, Sum[tbIOUTPUT_CATCH.C
FROM thIOUTPUT_CATCH

WHERE [[[tblIOUTPUT_CATCH.SpeciesID]=1] AND [[(tbIOUTPUT_CATCH.M:
GROUP BY tblOUTPUT_CATCH.BootstrapNumber, thIOUTPUT_CATCH.Es
HAVING [[[tblIOUTPUT_CATCH.EstimatelD]=103])

ORDER BY Sum[tblOUTPUT_CATCH.CATCH]]

[ By B 5 B B G
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— Depending on the stub chosen, edit the appropriate parameters to match
Estimatel D associated with your bootstrap run, and choose the appropriate
management units and weeks:

F )
Field: [ BootstrapMumber CATCH E stimatel D1 Speciesl [ M anagementUnitl D Wweek
Table: [thIDUTPUT_CATCH [thIOUTPUT_CATCH [thIOUTPUT_CATCH [thIOUTPUT CATCH  [thIDUTPUT_CATCH [thIOUTPUT_CATCH
Total: | Group By Sum Group By Where Where where
Sart: Agcending
Shaw: ey, [ O T [ g L]
Criteria: 103 1 In(g £

The relevant IDs for these queries can be found in the following tables:

e “tbIESTIMATE DEFINITION”

e “tbIManagementUnitDescriptions”

e Determine statistical weeks using the Calendar tool in MERCI.

— Run the query:

Tools Window Help

By @A §* | o

& -

— View results, and copy them and paste (import) them into BootstraplOl.xIsl
(or a statistical software package):

! Also available from: www.essa.com/downloads/merci/downloads.htm
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2! Query1 : Select Query
BootstrapNumber | SumOfCATCH

id 6915 1418
- 5201 1418
- 4344 1418
- 2630 1418
N 7772 1418
- 916 1418
- 59 1418
- 1773 1418
N 3487 1418
- 6058 1418
- 8629 1418
- 9486 1418
N 3230 1450
H 4087 1450
- 1516 1450
N 2373 1450
N 8372 1450
H 4944 1450
- 6658 1450
- 659 1450
N 7515 1450
H 5801 1450

9229 1450

5143 1460
BB5T 1460

[ Record: 14] < |] T ¢ | v ]r#] of 10000

— Use Bootstrap101.xls to work up the data, and find the basic percentile
intervals:
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B3 Microsoft Excel - Bootstrap101.xls
Elle Edit ¥iew Insert Format Tools Data  Window Help

Dedas gy - @ = -2 R S woe - (). ) @ seaity.. F930BRE @,

@tata 4@ & g s

Arial W - B I U EEEE$%, WM EE S-dA- - — A

C15 - F
A B C | D E F G H J K L M N

1 Your name:

2

3 Region: Mid Fraser River (BC Interior)

4 Species: sockeye

5 Management Unit (strata): D08: Stein River to Texas Creek, ID:8 *see: thlManagementUnitDescriptions

6 Statistical week: 33 wk end: 14-Aug

7 MERCI Estimate ID: 103 "see: thIESTIMATE_DEFINITION

8

9 Point estimate: 2529 A) Normal theory tonfidence intervals

10 Bootstrap mean: 2616 Lwr 95%  Point est. Upr 95%

" Estimated bias: 87 1,602 2,529 3.456

12 SE: 473

13 Bias/SE” 0185 B) Bootstrap percéntile method (simple, uncorrected)

14 v 18% No. replicates (B): 10,000
|15 | Lwr 95% endpoint: 250 th ordered value = 1,878 1,782

16 Order Ascending Upr 95% endpoint: 9750 th ordered value = 3,620 3532

w PASTE STUB QUERY Catch

18 ] Bootstraphlumber | |RESULTS IN THIS OfCATCH ] Bin Bin __|Frequency

19 6915 |CELL B18 1418 1 1000 1000 0 2500
20 5201 1418 z 1250 1250 0

21 4344 1418 3 1500 1500 34

22 2630 1418 4 1750 1750 84 2000 -
23 7772 1418 5 2000 2000 568

24 916 1418 & 2250 2250 1738

25 59 1418 7 2500 2500 1992 1500 4
26 1773 1418 3 2750 2750 2033

27 3487 1418 9 3000 3000 1577| Freq.

28 6058 1418) 10 3250 3250 996

29 8629 1418 1 3500 3500 536 1000 4
30 9436 1418) 12 3750 3750 258

Kl 3230 14500 13 4000 4000 95

32 4087 1450 14 4250 4250 48 500 1
33 1516 14500 15 4500 4500 35

34 2373 14500 18 4750 4750 0

35 8372 14500 17 5000 5000 0 0 -
36 4944 14500 18 5250 5250 0 S & 8 3
37 6658 1450 18 5500 5500 0 =595
38 659 14500 20 5750 5750 0

7. Bias-corrected intervals:

— Bias corrected intervals involve additional calculations. These are performed
using a series of compound queries in the MERCI 3.0 database and Access
VBA code.

— Note: this method does not provide raw data, only the actual upper and lower
95% confidence limits by statistical week

— Thefollowing steps must be perfor med:

— Update the ManagementUnitID parameters in the following 4 queries:
“01_CatchConfidencelntervals 1IMUAndWeek”
“01_CatchConfidencelntervals MUSet”
“uTotalCatch95%EndPoints(Sockeye)>for EstID, year, MU, week”
“zTotalCatch(Sockeye PointEstimate)>for EstID, year, MU, week”
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Ble Edt Yew fuent Query Toos Window tep
[ - B B o @ e - @NDaA- 0

(= (3% 201 CatchConfidencelntervals_MUSet - Selpct Cuery

HIOUTPIT_CATCH

Dootstraphumbes
Yo

ik
MarsormentL I}
e Typell)
SpeueslD

-
< > £ >
— —_———— Y ——————————————————
Fiekd [epicaiaViber 0 | Boctibichiunber | UbrapemeniUntll | Waek _____ |Specwald ____ [Cotmusl ____ [Vew Fiekt [CATCH. x]Bootshaphimbes | ManagermarilinfiD  [wesk  [SpecedlD  Estmstell __ |Yes
Table: [OUTPUT CATCI [WDUTPUT CATCH | SaOUTFUT CATCI [Ma)UTPUT CATC) |miOUTPUT CATOY | waOUTPUT CATCT | a0ty Takle: [1ROUTPUT CATCH | ROUTPUT CATCL |taOUTPUT CATCI |MIGUTPUT CATCY |Sa)UTPUT CATCI [OUTPUT CATDH |midUTRUT |-
Totak Group By Group ere - T3 Totat T et W - e TWihere
- L T T T T T )
Shew [ B T B | I 1 Show [ B K —— | m [ |
Crbena. 3 TFeimainil] TPree] Crlena In{1E1820 773 Epecieal) strmatrll) I
o
»
£l
" uTotatCatch(Sackeye, Doot)=Tor Lstil. yoar, MU, woek © Select Query (=18 ' zlotalCatch{Socke rofntEstimeate)» % : Select Query =

THIOUTPUT_CATOH

tbiManagementUnitDescriptions

-
|-

— From Access 97, in the MERCI 3.0 database containing the bootstrap
replicates open the modConfidencel imits module:

5 Tables | Queries | Forms | B Reports | 2 Macros

#% modDataConversion
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— Select the GetW eeklyCatchConfidencelL imits procedure:

B Tables | Queries | Forms | B Reports | 2 Macros ¥ Modules |

& modConfidenceLimits

‘- modConfidenceLimits : Module BEE
I (General) - l I (Declarations) - l
N Declarations 5
GetWeeklyCatchConfidenceLimits
Cption Compare Database 1 l

Cption Explicitc

GetWeeklyhMUConfidenceLimits

Public Sub GetWeeklyMUConfidenceLimits()
Originally created: April 13, 2001
Modified: Nowvember 30, 2001

Created by: Clint Alexander

Systems Ecologist / Software Developer
ES55L Technologies Ltd.

Suite 300, 1765 West 8th Avenue
Vancouver BC V&J 5Cé

Canada

Tel: 604.733.2996

Fax: 604.733.4657

Email: calexander@ essa.com
Web: WWW.&33a.Ccom

Routine to loop through ordered bootstrap replicates
picking off appropriate end points for 95% confidence
limits.

Use Export Assistant and Excel template file to get
total confidence limits.

This routine supplied as interim routine to automate
collection of confidence limit wvalues over large 2D grid
of MU and week combinations for a particular statistic.

Dim db As Database
Dim str3QL As String

— Edit the constant values inside the ######H### comment region for the
appropriate Estimatel D, Year, SpecieslD and Gear Typel D:

Rt e R R R st kR R s e R
Rt e R R R st kR R s e R
! Manually edit parameter values below.

! Only one species and gear type can be summarized

L} E.t, i e

R e e e e e e e
Const
Const

Year =

2005
Const SpeciesID = 1 'l1= ggckeye 2Z=chinook
GearTypeID = 1 ' gill net=s 2 = dip net
! Find and open the following gueries:
! uTotalCatch {Sockeye, Boot)>for EstID, year, MU, week '**for sockeye *%
zTotalCatch (Sockeye PointEstimate)>for EstID, year, MU, week "** for sockeye #¥

! uTotalCatch{Chinook, Boot)>for EstID, year, MU, week '**for chinock #*%
zTotalCatch (Chinook PointEstimate)>for EstID, year, MU, week "** for chinook #¥

01 CatchConfidencelntervals 1MUAndWeesk
01 CatchConfidencelntervals MUSet

'
'
'
! ==% Edit all In clauses associated with the field,
' 'ManagementUnitID' to be the same.

'

L}

U=ze the table: 'tblManagementUnitDescriptions'
! to identify the appropriate IDs for management units
e T et
T T e ST e L P R e
— “*Ifyou are attempting to obtain confidence limit values for Chinook salmon,
you must update the ManagementUnitID parameters in the
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“uTotalCatch(Chinook, Boot)>for EstID, year, MU, week” and
“zTotalCatch(Chinook PointEstimate)>tfor EstID, year, MU, week™ queries as
above.

— Then comment out the statement referring to sockeye, and uncomment the

statement referring to chinook, as follows:

BEd kR ey
IR ETI RTINS AT TIITIINIIITIITIINTINIITIITIISIATIIASTITAIATTINTIINTINTAIRIIRTAIITIRPS
Set gry9oEndPoints = db.QueryDefs ("uTotalCatchS53iEndPoints (Sockeye) »for EstID, year, MU, week™) 't=wx= TF zockeye
et gry95EndPoints = db.QueryDefs {"uTotalCatch95%EndPoints (Chinocok) >for EstID, wvear, MU, week") '#%% TF chinook
e g s e s gt R e e
B e ks s g ek

Remove this. Add itin front of the line above (if doing chinook confidence intervals).
Otherwise, leave as is (if doing sockeye confidence intervals).

— Now you are ready to run the procedure. Do so by placing your mouse
anywhere in the GetWeeklyCatchConfidenceL imits procedure, and click the
red circled arrow in the image below:

A, Microsoft Access

JEiIe Edit Wiew Insert Debug Run Tools Window Help

%-H & el D] BEa e 0=== 80

e8| 2005 Sockeye MERCI database_Bootstfemees ity ase

[ Tables | Queries | Forms | B Reports | 2 Macros % Modules |

2  modConfidencelimits

i~ modConfidenceLimits : Module

| (General) j IGeﬂ"l.l'eeklyCatchConﬁdenceLimits

Public Sub GetWeeklyCatchConfidencelLimits ()
' Originally created: April 13, 2001

' Modified: Jan 31, 2006

' Created by: Clint Alexander

' 5r. 5Systems Ecologist / Technical Architect
! 524 Technologies Ltd.

' Buite 300, 1765 West Sth Avenue

' Vancouwver BC VeJ 5Ceé
'

'

'

'

'

Canada

Tel: 250.860.3824

Fax: 604.7353.4657

Email: calexanderf essa.com
Web: WWW . 2338 . Com

Dim db As Database

— Wait while the procedure determines the weekly confidence limits. This may
take a few seconds to a few minutes. (Your computer will appear inactive, as
there is no progress information provided during this process. Be patient).

— When complete, you will see:
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Microsoft Access

BC 95%: confidence limit results assembled

After clicking OK, navigate to the Tables tab in MS Access, and open the
“01_TemporaryStore ConfidenceLimitValues” table. This contains weekly
bias-corrected 95% confidence intervals for the species, gear type and
regions specified for each week:

Ed Tables | QuEFiES | FurIns | B Reports | 2 Macros | 2 Modules |
I 01_TemporaryStore_Confidencelimitvalues thlObservers_EffortProfiles

B 01_TemporaryStore_ConfidencelimitValues : Table
VWee

Copy these values into your chosen summary report.
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