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TWOSEX-MSChart can be used on

Windows and Mac system

B TWOSEX has been used on Windows XP, 7,
8, 10. In most cases, there will be no problem.

B [f you use Chinese or non-ASCII codes for the
folder names, you may encounter some
problems. But you can always find a solution
for that. Only in extreme cases, you may have
to re-install your operating system.

B On Mac computer, you have to use Windows
operating system to run TWOSEX.
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la. Open folder 0-Programs
Run TWOSEX-MSChart.exe
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Download new version of TWOSEX-MSChart
http://140.120.197.173/Ecology/prod02.htm

rsion

¥R AT

EXE vei
“exe" vei

. you have to setup the following versions. They are now in

It is better to set e program in C: drive,
<jon 202005 3R}
0.03.31)

2020.03.31)
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Four ways to run TWOSEX

1. Extract TWOSEX-MSChart-exe-B100000.rar, run
TWOSEX-MSChart.exe (or similar) as
administrator.

2. Extract TWOSEX-MSChart-B100000.rar, run
setup.exe. Then run TWOSEX as a Windows
program.

3. Extract TWOSEX-MSChart-B100000.rar and put it
on Desktop, run the program directly from the
Support folder. (Run as administrator).

4. In rare cases, you have to install OCX (active
control).
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1b. TWOSEX-MSChart-exe.rar

A. If you download TWOSEX-MSChart-exe.rar,
there is only one file TWOSEX-MSChart.exe,
just click it to run. You don’t need to setup the
program.

B. If you face problems, please click the right
mouse key and try to run TWOSEX.exe “as
administrator”.
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Chapter 2. TWOSEX-MSChart (Basic)

2. TWOSEX-MSChart-B100000.rar
Standard setup procedure
Double click on setup.exe and follow the
red arrow

Welcome 1o the Age-stage, to-sex life table analysis inssallatica
=) progran.

Sabep canact imstall syvtem files or npdate shared filss of thay are iz use, Befors
proceading, we recommand that you closs any applicatzons yon may be runnimg.

OK i Exnt Setup

12/7/2020
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Click this button to install

‘ Bagin the installation by clickiag the bution below. I

Click this baton to mstall Age-stage, two-sex life tabla analysss softwmars to the
! specified destimation directory.

Directory: =
Co\Frogram Files (o25)\Age-stage, two-sex life table analysss Change Directesy

Exit Setep
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Just click on Continue

Setag will add items b the group shown in e Progran Group box. You
N deler a B 104 naee of sebbet oan from the Exstung Groups list

Erogram Gronp;

| Administrative Tools
=

Age-siage.
Muntezana
[Miceosaft Web Publishing
Staitip

WinktAR

Continne Cancel
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Setup was successfully

Age-stage, two-sex life table analysis Setup was completed successfully.
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If you see this, just click Yes.

A file being copied is older than the file currently
on your system. It is recommended that you keep your
pristine file

File name:  °C:\Windowshsystem3Zlcomdlgi2. oox’

Deseription: 'CMDialog Actiwell Centrol DLL
Tour version: '6.1.97.82°

Do you want to keep thiz file?

Ho Ho to All
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Now you can run TWOSEX

| Accessories
. Adobe LiveCycle ES2
| Age-stage, two-sex life table analysis

' Age-stage, two-sex life table analysi¢

). Corel . .
Age-stage, two-sex life table analysis
4  Back Age-stage, two-sex life table analysis |
‘ |590rch programs and files yo |
Copyright 1997-2020 Hsin Chi 12
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3. Run TWOSEX-MSChart.exe from
the Support folder.

Visual Basic 60 Setup Toolkit SR

Run-time error ‘52"

Bad file name or number

[T | OK (Turkish) |

If you see this message, you can extract the RAR file and
put it on the Desktop. Then you can run the program
from the Support folder.
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4. Register OCX component to your
computer ($F7xKk %)

Age-stage, two-zex life table analysis (=]

i Run-time error ‘339 ‘

Component "MSFLXGRD.OCX or one of its dependencies not
correctly registered: a file is missing or invalid

If you cannot run TWOSEX-MSChart.exe and you
see this message (or similar), then you have to
install the OCX file in order to run the program.
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doim i OCX Hy %

Wird % R TR S R B OCKXE % (b4
MSFLXGRD.OCX). ¥ 17 & e F 45 T » #3246 %
* C:\windows\system32 (2% syswow64) 4 & ® ¢ |

W% EpE L R % % regsvr32.exe 2 regedit.exe (&
regedt32.exe). F e Mgt LG B AR Tt
SAOF -

PSRl > |

B 7] C:\Windows\system32 (or syswow64) ™ .

B 34 7 C:>Regsvr32 MSFLXGRD.OCX. % & 77
“successfully installed”, ¥ 12 #4 ~ — 4 .

B # {7 C:>Regedit vbetrls.reg & C:>regedt32 vbetrls.reg

W7 i3 Eap OCXEE % -
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If you cannot setup at all,

B [f you are using Windows XP, you
may face trouble and will not be
able to setup the program.

B Extract TWOSEX-MSChart.rar to
a new folder on your Desktop.

B Open the Support folder, find the
file TWOSEX-MSChart.exe.

B Use right mouse key to click on it.

M Select “Run as administrator”. o
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How to register an OCX file

B You can find MSFLXGRD.OCX (and other OCX files)
on the internet. Save them to C:\windows\system32 (or
syswow64) folder.

B You need regsvr32.exe and regedit.exe (or regedt32.exe).
If you cannot find them in your computer, you can
download them from internet.

B Start the command mode: C:>
B Go to C:\Windows\system32 (or syswow64).

B Run C:>Regsvr32 MSFLXGRD.OCX. If it shows
“successfully installed”, you can continue.

B Run C:>Regedit vbetrls.reg or C:>regedt32 vbctrls.reg
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If you use TWOSEX, you must cite the

following references
Ay TWOSEX—‘F,k &R A TG 3¢)§Je

B Chi, H., and H. Liu. 1985. Two new methods for the study of insect
population ecology. Bull. Inst. Zool., Acad. Sin. 24: 225-240.

B Chi, H. 1988. Life-table analysis incorporating both sexes and
variable development rates among individuals. Environ. Entomol.
17:26-34.

B Chi, H. 2020. TWOSEX-MSChart: a computer program for the age-
stage, two-sex life table analysis. National Chung Hsing University,
Taichung, Taiwan, (http://140.120.197.173/Ecology/Download/
Twosex- MSChart.zip) (accessed 1 August 2020). (Replace 2020
with the actual year you downloaded the program) (& P? i i¢ * =%
®E ).
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Chapter 2. TWOSEX-MSChart (Basic)

Enter username. ﬁ%l » B oy

Pavmvecr

TWOSEX-MSChart  Ver. 2020.07.03

/42020 10-06:45 AM
I you click on the button [Yes. | have read the license agreement and scc e
licemse ageement. Them, enly you cas use this comv and oulv for vour data

copy 1o mayane. All iser can get

saree 1o follow e senernt scniene | [ yOUL are using an old version, you

not use this e You nist usds

Sl L have to download the new one.
dok (AR R S T RTR

0
sccusation of plagiarin. Ifyou
T O TSee TIeTy, e W 1o

enclvsend vith this prograns, you sh
il com. 1f you dosit receive respotise from me, then yo

u nccept the
wed to give

compaiter and other storage devic
604

nmmw ywﬂew  Follcming scantivts Whe are good in e

MWMJ e ummm i
TRAN (Farsi or Eeglsiliy Dr. Aurang D, Indsd Shirazi i
| Masood Amir-hisadi (mamirman il gl com), Dr. h
1: Enter your usemamic
Please Read
license

agreement first

[ To cheek for TWOSEX wpdtes: Go to hitp2/140,120.197.173 Ecology and click on
Ecology Software. To download my papers, click on Publication.
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If username passed, enter password.

[

lWOSEX MSChart  Ver. 202007.03
2020 10:16:53 AM

1f you click an the mm.n:. i oo s g o i o .‘..qu:.r

you cop
agree o 3
| wod use this prograan. Yeu must usdersiand

you st cite Chi and Liv (1965), Cha {1 988), and this prog

other formis of publication. Honest citation is the basic academic etlsics aud it protects you from
| sccusation of ;.l.mmn 1f you do't agree with any of these condii
you shoubd nat use this programn and o
e write 10:
response from e, then vou can oo

hi060-4 @gail com. IF you dont receis

1 -uqulul il com.

TURKEY (Turkish o Exgidh Dy, s Atian (rsShfyn eds 1. D Miioet Sais Ocpokce
a Dr. All Geness
TRAN (Farsl or Enghslif Dr. Dr. Dr.
Mascod Amir-Masfl 1 it Dx.
= 1: Enter yous usermatme:
Please Read ([ .o, wesanen
license ! =
agreement first
greene i
To check for TWOSEX npdates: Go fo http://140.120,
§ Ecology Softwase. To download my papers, Publication.
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[Format 1
S Lo Aot
povens - oty o cf e Sy TSI, M5, CONSEME- Moo, TIMING: M5, o s v bt 0 e S Lo Aot |
= e oW A
ot b HSEH C1E e S, Rapoi of
et e i el e
e
Yo s 1 e b eirnces
e vl o
e THCISER Mot s, o v e g e
1R H 1908 L
E G i, Ll 1559 brprn
|3 6 18 TOOSER Mk .t e 140 L3197 173 Eccogs (Pl che e Yo i e TWOSE
iy :
§EM N s 16 S 2006 A, r o
3 10-41
e
1 Chang, g, o Tom g, S M i e Ao, e Hom i 3015
| e g L o e Ebmn 00 871
e
| TS e -l o s o . 3114 ! ) i
g s, e e Pt Mg B 024 111
Tom o o, Ceng et e vt £, 5140 v Yonr i
o e e e e Pt g 4 510
THOSEY e
e ﬂcn..ens.n:mi o
s {31 19, dot 4. 4580 a0
| s
1 Tmg o s C, g O 018 1 iy s Al A
Eabombope Suicn S 661860
o e o 0, o e i ol e
i, ¥l s 3. 901 The st s e e s m g —— Lt
L R, 2 (A R o ] o]
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Check username. # % & * % &4

TWOSEX-MSChart  Ver 2020.07.03
2020 10:10:05 AM

e license agreement and accept it | it mies
for ¥

s you accept the

outt want
. Yo u o1 re wsiag my theos
ud Lot ( 1985), Chi (1988), and this progn
cation, Homest ion is the basic scaden:
.,r ||I.|uunu|| Ifya ||'I agree with any of thewe conditivas and the C ARroanont
enclosed with this progras ol ot wse s proprany s shoutd delete th s Fop your
compiter and other sompe devices. 17 you nesd help dragon nckl. edu 1w o7
50604 gmmil con. 1 you dou't rocerve response f gyt gl cous

nic
AND v program. Ther
Rechure materials, s any

um-dup,wamuuwh-d—mmnpd-&mm
TURKEY {Turkish wn Temzi Atiun

w.\:wnumw p R —— o
Masood

1: Enter your usemame:

Please Read || iy
license |
agreement first .
Qu | ]
o check for TWOSEX updates: Go fo V140,120,197, 173Ecology and click on

bt
Ecology Software. To download my papers, click on Publication.
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Unregistered user must read license agreement
A IP fusernamed Jf R FT G 22

TWOSEX-MSChart  ver 202007.03
020 10:12:02 AM
1 hane read the licemie

reement and accept L], it i

1. Chi { 1965).
e Sorms of pablication. Honest citation i the hax
on of plagisan. 11y

clp. plexss wrile 1. e
1t ecerve revponse frous me. then Yo can oo
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Check “I have read and accepted the terms and
conditions”

TWOSEX-MSChart  ver 20200703

re segiiered user
¢ 1o read the

v cead and acoept
il the pemecal i to follow the
§ mot use this prograss

oxn, I you dont receive tesponse fromn

pripey
nweawamxr- il Dr Dr
ot ’ :
11 Eter your usemame: 2. Unregis |
3. Click here 1o T m— Bl
read the ""'m“"" 4, Enter yous password -

“To eheck for TV " updates: Go 1o hitp:/140,120.197.173 Ecology and click on
Ecology Software. To dovnload my papers, click on Publication.
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If the password is correct you can see the main page.

ERBLA BT UAHAT -

‘\th;t. B EL LI,
A L bl sy vl ceared ditak AL A2, AT
rnm.,u.?:w'n\mwm con vabe dain i | by 1)

1 s Rl e g oot
1 Cmtugy o frw vt 2 gl sl

I Caloutay coiasmcn of diteraut prerodmsinor frpen

K Colesa o of 0 St (¢ 4. bk 1
L: Change e b e o | bt 163, o

11|k Rl wert ot et et

G ot prodac K. Wire pecte o U it
place.

- Probiews with frmale agepecific ife tabies
Cobont sire (¥) =

Mean fecundity (F) = ‘ WS AR AN =
V(:llf‘llidlk'll\f rIJI'r(ﬁ’;I: ook . A
esie ()= gur| %) mat) ¥ .
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Write data for individuals no. 1 and 2

1,M,6,11,12,6
2,F,6,10,11,10,0,124,12,0,4,2,0,0,0,0,-1
or

1,M,6,11,12,6
2,F,6,10,11,10,0,124,12,0,4,2,-1
or

1,M,6,11,12,6
2,F,6,10,11,10
0,124,12,0,4,2,-1

Ending zeros
are omitted.
gz o xlen(),

Developmental time and
fecundity in separate lines.
RAFYB- A,

Copyright 1997-2020 Hsin Chi 27

Data format for 7 developmental stages

B "Project: Silverleaf whitefly at 25C"
"User: Hsin Chi"

50 short as possible!

3,7

F, Egg, L1,1.2,1.3,L4,Pupa,Female
M, Egg, L1,L.2,1.3,1.4,Pupa,Male

N, Egg, L1,L.2,1.3,L4,Pupa,Unknown

Descriptive data
and definition

| L1114
Developmental time 1,M.7,3.4,5,6.5.8
for each individual |d 2-F>752,3,4,5, QUG T EI KRS B0
and fecundity for 3,N,7,-7 immature stages
each female —4F,. ...
Copyright 1997-2020 Hsin Chi 29
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You have to collect 1. Stage developmental duration of
each individual. 2. sex of each individual. 3. Daily
fecundity of all females.

N Developmental duration Daily fecundity
0.
Egg |Larva | Pupa | Adult| 1 2 3 4 5 6 7 8 9

1 M 6 11 12 6

2 F 6 10 11 10 0 |124( 12| 0 | 4 2

3 F 6 11 10 10 0 |22(74|13| 0 1

4 F 6 12 10 7 0 197 (28] 1 4 0

5| M 6 12 11 5

6 F 6 12 11 14 0|61 11| 7 [15]15]| 2 3 4
7| M 6 13 10 8

19| N 6 13 -8
20| N 6 -10
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Detailed explanation of data format

"Project: Diamondback moth at 25C" Don’t use “°” or
"User: Ta-Chi Yang" any non-ASCII
"DBM." code. # * ¢ 2 o
50 (Number of eggs used at the beginning)
3,7 (Number of types, number of stages)

F, Egg, L1,L.2,L.3,L4,Pupa,Female (Female stages)

M, Egg, L1,L.2,1.3,L4,Pupa,Male (Male stages)

N, Egg, L1,L.2,1.3,L4,Pupa,Unknown (Unknown type)
L1,L4 (Special grouping: total time from L1 to L4)
1,M,7,3,4,5,6,5,8 (Developmental time)
2,F,71,2,3,4,5,8,6,4,12,9,5,8,0,-1 (Daily fecundity)
3,N,7,-7 (Died on 7th day of L.1)
4,F,6,2,3,4,5,7,19,0,0,2,20,9,6,5,10,8,13,10,12,9,0,0,-1

Copyright 1997-2020 Hsin Chi 28

Data format for 7 developmental stages

B "Project: Silverleaf whitefly at 25C"
"User: Hsin Chi"

125 b [Dontase .|
50

3,7
F, Egg, L1,1.2,1.3,L4,Pupa,Female
M, Egg, L1.1.2.1.3 1.4 Pupa.Male
NN This line asks the
_L1,L4 program to calculate the
ERYWERR total larval duration.
2,F,7,2,3,4,5,8,6,4,12,9,5,8,0,-1

Descriptive data
and definition

Developmental time
for each individual

and fecundity for 3,N,7,-7
each female _4F,.......
Copyright 1997-2020 Hsin Chi 30
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Data format for Parthenogenetic populations

Data format for 2 developmental stages ogenetic p
SIS R R S

[~ "Project: Silverleaf whitefly at 30C"

o HSi shn
300" - reatment code. As "Shally"
: Treatment code. As
short as possible! "5C
>0 . 25¢ short as possible!

Descriptive data
- 56
and definition 3,2 Descriptive data |-
F, Immature, Female il defTisen 2,5
M, Immature, Male F,N1,N2,N3,N4,Female
N, Immature, Unknow N,N1,N2,N3,N4,Unknown
‘You must N1.N4

L Immature, Female have this Ii -
™ 1,M,30,8 EVE U [TNE, ~ 1,F,2,1,3,1,18,0,9,0,11,12, ....-1

: Developmental time
Developmental time . . . . o . . .
o eaclllj o 2,F,29,6,4,12 BUTGIE KRG for each individual | _J - Individuals died
and fecundity for 3,N,-7 ‘ immature stages and fecundity for 48,N,1,3,-1 ‘ in immature
each female L4F,...... are N type! each female (. stages are N type!
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Data iormat for P ‘f‘flthf’nggefle“c}l’(’pulatlons Data format for 7 developmental stages with
g Fif‘%‘? P (fjﬁ“]: F.M,N) stage-specific rearing cost (7 4% % * 2 )
,,gﬁ;};,,g ossypi "Project: Diamondback moth at 25C"
"25C" "User: Hsin Chi" | pe rearing cost for egg, L1, L2, L3,
Descriptive data 56 "DBM." L4, Pupa, Female and Male adults are
and definition |1 33 50 0,0.2,03,0.5,1,0,2,and 1.5,
F,N1,N2,N3,N4,Female |ltis OKto 37 respectively.
M Nl N2 N3 N4 MalC write this llne. 4
) ’ 5 5 s oy 2 24 e
NNIN2N3 N Usknow ™ é‘f“ ; F, Egg, L1,1.2,1.3,L.4,Pupa,Female
- N1,N4 : M, Egg, L1,1.2,1.3,1.4,Pupa,Male Not well! There
Developmental time | [ 1,F,2,1,3,1,18,0,9,0,11,12, ...,-1 N, Egg, L1,1.2,13,L4,Pupa,Unknow, aﬁe 8 data. 2 is
for each individual the rearing cost
s ot || [ 0,0.2,0.3,05,1,0,2, 1.5 jrp
each female i T L1,L4 and1.5 is the
Copyight 19972020 HsinChi 33 Copyright 1997-2020 Hsin Chi cost of male.

FRES (THFTRESEE

"Project: Diamondback moth at 25C" .
Usor Hsin Chi* Attention!

;gBM" Do NOT enter more than 30 data
3,7 items in each line. Press ENTER at

F, Egg, L1,L.2,1.3,L4,Pupa,Female the end Of eaCh llne

M, Egg, L1,1.2,1.3,L.4,Pupa,Male 17 I 8RR ) )

N, Egg, L1,1.2,1.3,1.4,Pupa,Unknown, | =% * F ?,"* * FIR D E 74 B AZE3I0B 'Ej\’jf—l-
0,02,03,051,0,2,1.5( L' &Es# * . ‘ r

s V.2, 0.5, 0.5, 1, 0, 2, 1. Lopse & B chép I :fﬁ»"y’%gg-g?@%
L1,L4 £37 ‘

The rearing cost for egg, L1, L2, L3, L4, Pupa, Female and Male
adults are 0, 0.2, 0.3, 0.5, 1, 0, 2, and 1.5, respectively.
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#* WordPad, Notepad @ # & % F4L > 5 » 4

% ® Life table example\1-Example 1d.txt.
4o% @ * NotePad & 2 48 3% > i3k ¢ * WordPad.

El Save As X
< « 1 %¥ > Dropbox ~ 0 Search Dropbox »p
File name: | Test o
Save as type: |Rich Text Format (RTF) (*.rtf) v

Rich Text Format (RTF) (.rtf)
Office Open XML Document (*.docx)

OpenDocument Text (*.odt)
Text Decument - M5-DOS Format (*.txt)
Unicode Text Document (*.txt)

Save in this format by
v Browse Folders default

Save Cancel

Copyright 1997-2020 Hsin Chi 37

Prepare a data file for TWOSEX-MSChart in folder
“Life table example\1-Example 1d”.
#* WordPad, Notepad & 2 & % F 4.

Note! Use only a pure text editor (e.g., WordPad,
Notepad) to write your data file (i.e., txt file). If you
face problem with Notepad, you can try WordPad.

Ut Vot o |

Ble Lot Fomat New Help

i
i [ | W—
Copyright 1997-2020 Hsin Chi 39
Exercise 1: Prepare your data file (20 individuals)
RY - K2 AR TS Q0E)
N Developmental duration Daily fecundity
© Egg |Larva | Pupa [Adult| 1 | 2 [ 3 |4 |5 |6 |7 |89

6 11 12 6

6 10 11 10 0 |124(12| 0 | 4 2
6 11 10 10 0|22 (74|13 |0 1
6 12 10 7 0197 (28] 1 4 0
6

6

6

12 11 5
12 11 14 0O |61 11| 7 [15]15| 2 3 4
13 10 8

16 | F 6 13 11 9 100 17 | 45 | 8

20 | N 6 -10

Copyright 1997-2020 Hsin Chi 42
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Prepare a data file for TWOSEX-MSChart in folder
“Life table example\l1-Example 1d”.
Use pure text editors: WordPad, Notepad.

Z Save As X
< v 1 % > Dropbox ~ O Search Dropbox »r

File name: | Test "

Save as type: |Rich Text Format (RTF) (".rtf) ~

Rich Text Format (RTF] (*rtf)
Office Open XML Document (*.docx)
OpenDocument Text (*.odt)

Text Document - M5-DOS Format (“txt)
Unicode Text Document (*.xt)

Save in this format by
v Browse Folders default

Save Cancel

Copyright 1997-2020 Hsin Chi

Use “.” as decimal symbol

Don’t use “,” as decimal symbol
Control panel — Clock, Language, and
Region — Region and language —
Change keyboards or other input
method — Formats — Format: English
— Additional settings = Decimal

(1324

symbol = “.

Copyright 1997-2020 Hsin Chi

Please use Notepad to write a life table data file and save in
the folder “Life table examples\1-Life table example”.

"Example of life table raw data" 7M,6,13,10,8

"Chi, H." 8,F6,11,9,11,0,0,0,26,36,9,6,2,-1
“25C" 9,F,6,12,11,9,67,37,10,5,1,-1

20 10,M,6,12,11,6

34 11,M,6,12,12,7

F,Egg,Larva,Pupa,Female
M,Egg,Larva,Pupa,Male
N,Egg,Larva,Pupa,Unknown

12,F,6,12,12,8,75,48,12,4,1,-1
13,F,6,13,10,10,2,90,5,12,-1
14,M,6,13,11,8

Larva, Pupa 15,F,6,13,12,10,44,53,11,15,2,-1
1,M,6,11,12,6 16,F,6,13,11,9,100,17,45,8,-1
2,F6,10,11,10,0,124,12,0,4,2,-1 17,M,6,14,10,6
3,F6,11,10,10,0,22,74,13,0,1,-1 18,F,6,14,11,6,9,111,27,4,-1
4,F,6,12,10,7,0,97,28,1,4,0,-1 19,N,6,13,-8

5M,6,12,11,5 20,N,6,-10

6,F,6,12,11,14,0,61,11,7,15,15,2,3,4,-1

Copyright 1997-2020 Hsin Chi
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Please add the rearing cost to your data file and save in the
folder “Life table examples\S-life table with rearing cost”.
"Example of life table raw data" 7M,6,13,10,8
"Chi, H." 8,F,6,11,9,11,0,0,0,26,36,9,6,2,-1
“25C" 9,F,6,12,11,9,67,37,10,5,1,-1
20 10,M,6,12,11,6
3,4 11,M,6,12,12,7
F.Egg,Larva,Pupa,Female 12,F6,12,12,8,75,48,12,4,1,-1
M,Egg,Larva,Pupa,Male 13,F,6,13,10,10,2,90,5,12,-1
N,Egg,Larva,Pupa,Unknown 14,M,6,13,11,8
0,1,0,2,1 (%7 v 15,F,6,13,12,10,44,53,11,15,2,-1
Larva, Pupa Rearing cost 16,F,6,13,11,9,100,17,45,8,-1
1,M,6,11,12,6 - 17,M,6,14,10,6
2,F6,10,11,10,0,124,12,0,4,2,-1 18,F,6,14,11,6,9,111,27 4,-1
3,F,6,11,10,10,0,22,74,13,0,1,-1 19,N,6,13,-8
4,F,6,12,10,7,0,97,28,1,4,0,-1 20,N,6,-10
5M,6,12,11,5
6,F,6,12,11,14,0,61,11,7,15,15,2,3,4,-1
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Open data file ® Ex F 4%
(W ke tabie v e ity 10 PO DOy, P [T ——— T
v o S
) ! i ! 4 1>¢|--umrulT\M‘wi-|td > |42 [ Seanh ihole ind a2
C-f.ﬂam:l ». Hew folder THE 4
— r Favorites % Documents lib.. P i
- & Downlcads Whele leat '
Ly ail Recert Places Hame
B Desitep L
wp T wticee 5C 20
it} 4 Librames
E— “| Documents
L. o Mene
e Pictures
te H videot
w& binemenon -k -, ’
Nett Flepeme T uticse 002 Tl
Fieit 1 [ =
Itrins) 5 Lo " = _Cll!w_ »

N P =TT ﬂ
Copy;igh( 1997-2020 Hsin Chi . 46
Is two-sex matlng necessary‘7

T =
., Two-Sex o
‘Life Table Analysis Gute Nachi!
Two-sex mating?
Is two-sex mating necessary for a successful reproduction?
If parthenogenetic reproduction is possible, you can choose "Mo”.
If there are only females in your data file, you MUST choose "No".
S No |
Net reproductive rase (Re) = Prol. Dx. Hus O3
Frdte mie of merease (1) = | Divpustrsent of Frtomckogy
Intrissic ewie of increase (r) = Quiz | N| mat] ¥ " ""'”"" —
Mean gensration time (T) = Qo || i g et o
Copyright 1997-2020 Hsin Chi 48
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Al. Open data file
Al B ET H A6 %

SHE IR EL &I,

xm-&—b-i-hn-u—-amu AL A
I Lifs ke matyuin

1 (B Stk prdet et s

[rmt—y
HAEL: P et et (Vs o st o il |y 1)
o PT P bovtieng e (1t cormbined data e b radys
bl falie s

Fusmnne ST of any
B Cabonlate s 1 bote s e <ol

of dfSereut et typen
K Calndate ot Fam Esomsirnp sPssty (.5 i )
L Chan il | e 3 s
AL Menl vert mad conmst
N Comnt boinp M s (o e o )
i | o | b | on| | o] O By | (5 St bt sen s ey bk

7 A overmie toa 13 s <f sussched 1 ke
N Qe P TR [ ot acmewpibsd syt e

winh | wnp | denp| W | oinh | ped] | A0 | o)

Copyright 1997-2020 Hsin Chi

Sarnsnge s | St st | gt | Wormaksil] | T
it | vt Mot | st i
1] vt i ]
S oo N Probiewn with frmale age-ecific ife fabies
it sie () = T
Mean fecundity (F) = Moot s e, s wmd W CTa AN =
Bt reprodustive ate () = ook, e, Heln Ol b
Firite rate of increme (1) = L e
Intrirsle e of imeresse () = o | ¥| met] ¥ g Hiy Eivaty Tt
Mean generstion time () = P T ————

45
Life table only? — 44 & £7?
W e i e
‘ Rearing cost for each stage?
. Regular life table? T
Yes: Life table data only.
Ne: Life table data with rearing cost.
If there is no rearing cost, you must select "Yes".
No | fro- e
B et - = Treblrmm itk Jravate age-preific Hfe abies
If it is a regular life table without rearing cost, you
have to select “Yes”.
ok -2 HERGEEF T FE Yes.
Copyright 1997-2020 Hsin Chi 47

Error message 45 331 4,

SHE IR EL &I,

m-&—ﬁ-imm—-ﬂmn AL A
ST T—

Error in data file

Check data of individual no. 1 or 2
Please correct your data and rerun this program.
(If you need help, please contact hsinchi@dragon.nchu.edu.tw)

wAEY- &
{risfEEAT

- 2 —l,—!
=

¥ =
&

I

—
\
o
i|
=

-
Biet roprndustive mie (] = Prof.De. in €l
Finite rate of inereme (1) = Diparvusst o Entonsobegy

Intrigsle Fase of imcresse () = Qe | | ] 3] 2] S Hileg Univeraly Talehumg.
Mean generstion time () = Qult | I g ackn st 1w
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Chapter 2. TWOSEX-MSChart (Basic)

Basic analysis

Copyright 1997-2020 Hsin Chi

Fecundity coefficient =1 (7 & tadkc=1)

prEr——

o

Cancel

Tobedy | Tadeda | wins | v | W

iy Formadion € | e S

In most cases, you click on OK.
If you enter 0.5, you can see the effect of 0.5
fecundity on the population parameters.

Copyright 1997-2020 Hsin Chi

Time unit: 1, 0.5,0.3, 0.25, 0.2, 0.16...

B To make it easier to run the program, I let you enter 0.3 for
8-h data and 0.16 for 4-h data.

B Because 8 h is truly 1/3 d, not 0.3 d, the true value 1/3 and
1/6 is used in the calculation in the TWOSEX program.
Because most people use 1 d or 0.5 d, you may not notice
that special care has been taken into consideration. This is
important in scientific calculation.

Each time unit =7 X

Cancel

Enter the time unit of your data [1 =1 day, 0.5 = 0.5 day.
03=8h025=6h02=48hoar016=4h]
[For any other time unit, enter 1.

il

Copyright 1997-2020 Hsin Chi

54

Copyright 1997-2020 Prof. Dr. Hsin Chi

12/7/2020

A2. Basic

Run & # A 45

s, Two-Sex

alysis

A BF iy | L Ceapleg |
A W W | I ¢ i

o | N &t e
e B IR Ty p——
vl | wi | wn] Wi | ] g | vend] o) ]l
wiaf | W

Mibis) | ginl| B} | clnfd| Cume Wi
Mt | M Lowents | i | Hommdis
Sarvivs siage s | S ' u
Tdedy | Tided s |

wsn | san| s
[Im—
Cubot size (W=
Mean fecundity () =

Copyright 1997-2020 Hsin Chi

1

Gute Nachit!

0
okl Pagd toctatiag e (1 She cooatmnsd data fle i readys

AL Fead. 4o as oo boctitag pevas

£ Sovt bocttrap s s sormalty
| A rermete s 50 s of mmchd e e

|| Coanteninn pradact. 1: Wores specific Besot bl eabi:

| TExpemimce i lard eacher Sacasa e v st Bt S bevacon afterard

Protiewn with female ape-peeific ife tables

b

51
Default: Time unit = 1 day
4 hERESFERECGERELX)
U= o T e ey -
4 Twi-Sex = =
Each time unit =7 x
Enter the time unit of your data (1 =1 day, 0.5 = 0.5 day, 0K
03=8h025=6h02=48hor01E=4h) -
[For any ather time unit, enter 1.] Cancdl
il
You should enter the value for the time unit
you used in life table study.
= Ouir | 5| mat] P L
o
Copyright 1997-2020 Hsin Chi 53

W L e

Stage, Two-Sex e
Fable Analysis

More options? (Mostly NO. — 4% # NO)

Gute Nachit!

— S
| More option (Yes or Mo)? o o e 11y 13,
foras! e e o ey
erzale age
A s tesonitrnp nectasagee
(1Y Do you want to see more options? ]
Erab| (Choose Yes for 30 analysis.) i
sni| o] wxp] map B
min) | W Kabmin)
M ] st it i
Sarsive stage | S b o Mo |
Taded Tuied Ha 3 ot S,
BASD | mam | ssD

Protiewn with female ape-speeific Ufe tables

1. If you want to see more

2. In case you face problem, you should try Yes. I
||3. If you want to run 3D life table, pick Yes. |

options, choose Yes.

Copyright 1997-2020 Hsin Chi




Chapter 2. TWOSEX-MSChart (Basic)

If there is no error in your data file, but you still cannot
run the program, you have to try NO here.
s TN ’}‘? s ll'L }%@;ﬁ; 32 “No”.

Gute Nacht!

Your choice = Yes or Mo? X
e Do you want to detect the effect of reduction in f{x.j] on oK
AL e
v population parameters? If the program stops without any - r

m warning sign, you should tr MO

o | [=]

San |\(55|
Yol ] Y | o Vs | - T
ASD | 8| 0| Cmpeed s | ]
.- Drvliemn with femele ape-preiflc fife tables
Cobor sirw (M= [ 9 e
Mean fecundicy (1) = W A P =

Copyright 1997-2020 Hsin Chi
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Save bootstrap survival rates of speciﬁc age
[ bootstrap ﬁ: i\ 4% TEHGEF

T'we

Gute Nacht!
A Ui iyl CaiO ] daial: AL AL A
51| Lif teble mmalysin (growpremed data)

4 Rt " Save bootstrap survival rates for specific age (time unit). X

Analysis

i ¥

Enter the age [time unit] that you want to save the
e bootstrap results of surivival rate,

Cancel
sl | g

i | W
[ —

e gy |

ey fuom afteruat

SASD | WAN] S0 | Eaperied oy Fevutva 04 |

You can use this option to calculate the SE of [“*
Netn survival rate (l ) for any specific age.
tEE T ER RS- ﬁ'-ﬁ }(SE)

Copyright 1997-2020 Hsin Chi

S
B

Intngai)
Migart

Life table only?

o Life table only?

Choose "Yes" for life table data only. {
Choose "No" to read consumption rate Clx,j).

If you choose “No”, you have to import ¢,
17 _Cxj_For Predation_Prog.txt” from your
consumption rate folder.

FEE No”» PP R84 6 5(cy) o ¢y
[ thE B LJFL a5 fhE ™ e (BT -
Intrirsic rate of increase (r) = Quir | ' | Faap] ] w70 KA Gy TR

Tamwm
Mean generatios ||rm'(I]-: ll.ll Rewita Quit|  hsinchid

st
L. 3
"
3

ot nchn o
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Precision level of »
(In general, _]ust chck on OK)

Gute Nacht!

A Life Sl s Gasiryhs-reared dmai AL AL A3
1 Life tibde meatysi (propeceoed deta)
BTty

L AR
Precision level X [
nechamgoe
Precision level of 1
erosn —
gy 10.0000001]
Talbed ¢ T i
BASD | sAD | sSD Fovumit va 0 |
““| You can use this button to see the effect of 2

precision level on the estimation of 7 and 4. It is
v only for teaching only. ‘

Fa

T TR T T

Copyright 1997-2020 Hsin Chi

Find the age for a speciﬁc survival rate
Z“ﬁ% Ll?/r—r 2. E#

W Lt e —

Gute Nacht!

- - Ll i i (i eared doiaf AL AL A
Pt T i 0 51| Lt i prrremed dets)

4 Rt Save age (time unit) for specific bootstrap survival rate. Pad

Enter a specific survival rate to save the bootstrap ages oK
— that give that I(x) -
Srnis

Cancel
sl | g

i ¥

[ —

| [

ey fuom afteruat

You can use this option to find the SE of age [***
et that gives a specific survival rate (/,).

- PFEFTFEF ()2 ##2SE. . ‘

Mear

Copyright 1997-2020 Hsin Chi

Qulz (/P )

Stage, |\n|| Sex

Crmmalativs Hajmis;
able Analysis g

] Can you calculate the number of female adults in your cohort?

= Your answer: |

Submit ‘

S2d B o v R H

Tolodv | TadedRa | oo | wtud | Foopty | [NSERER e L9

BASD | SAD| D | Wapeied bovuady | [

Cobuoit sirg (V) = »
Mean fecundity (F) = | 1878 i arn e met
et reproductive rae (R = | 97 Aduk age i) Adult age kx)
Firite mte of increase (4) = [EISSNE0]  Predsdmx) |  Proaadul kx)
Iatriesic rate of increase (r) = [RASSI0 Quir | N | mat| P] 1
Mean peneration time | 7) = [ e Quit

Copyright 1997-2020 Hsin Chi
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Chapter 2. TWOSEX-MSChart (Basic)

R, - N, < F ol Nymust be an integer.

N kil However, because F is a
R,=69.7 i mean value (it is not an
N=20 ; integer) and due to the
F =126.7273 - | rounding-off, we get

_RyxN 69.7x20 10.9997. But we know it
Ny = F 7m’10'9997 must be 11.

K = FLIL a=l f=1
U - »
;ﬁﬁﬁ:)}% & B #ic(integer) » 2 F] i F
F(Z5%a5)5L0E  ge
%1 )\f;f, ) #?Lg&y i_E_—J-Aa\

& #402499 99, Taiwan

g

hsinchi

Copyright 1997-2020 Hsin Chi 62

Population parameters (&% /i £ )

Ny

2E,

Mean fecundity: F==+1—

T j”]@l 5?.‘ & f
Net reproductlve rate: R)= ZZSV Sy z R0=lemx
}_ i% }El :’2: x=0 j=1 x=0

—r(x+1 —r v+1
Intrinsic rate of increase (r): z () ZSXJ Sy Ze l.m, =
P\ _v;_i\a E :‘3:: =0

Finite rate of increase: A=¢"

¥ U £ 4

Lo InR,
Mean generation time: 7=—->%"
T oy SR ’
Copyright 1997-2020 Hsin Chi 64

Chi (1988) proved
,ii\gm BT MG

Nf
R =—LF
N

where N, is the number of female adults emerged from the
total individuals N used at the beginning of life table study
and F is the mean fecundity of this N, females. This
relationship is valid for the age-stage, two-sex life table and
female age-specific life table. For two-sex life table: N-N,=
N, +N,, (number of dead in preadult stage + number of male
adults). For female life table: N-N= N, (number of dead in
preadult).

Copyright 1997-2020 Hsin Chi 66
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,

Definition of parameters & # % #c ¥_%&

Surrtval rate 5 wch sge-stage group
Ii . . s el S i Sercn 35 At & 4 e |
B Pt - o =

The net repreductive rate (Ro) is the mean number of offspring produced by an individual
during its lifetime and can be calculated by using following equations:

R=33s,fy. R=3lm o R=oLF

where k is the number of stage. It is not based on the assumption of stable age-stage
distribution, stable age distribution or stable stage distribution. 5 4 4 % J& 4 #f ¥ 818
=t P AL TR BN T AR Rl 82 a0 -

M form
e (M= [ B kX
cundity (F) = | 17
et reproductive rate (e = [ ®7 A 3 Ackat ape )
Firite rate of increase (1) = [HHESNEE Ll ProAsaill kx)
Intriesic rate of increase (r) = (SN Quis | N| met| P
Mean gemerntion time (1) = [ SES0 Pty Quit | | binc
Copyright 1997-2020 Hsin Chi 63

Net reproductive rate % 3 78

The total mean number of offspring that an average
individual (including females, males, and those died in
immature stage) can produce during its lifetime. The
magnification that a population will increase after one
generation. — BT SBHWM(e Zepfh ~ 228 -~ U2 A
I R AR EL L TC T
ZhH B RRFHRY —F’“f) °

© m m
R E E Sx/ ¥ m lexjij Zl:svjfr/
— z _ J= _ J=
x=0 j=1 x = ij mx = =5
o = I
Jj=1 s x
=>1Ilm v
X Jj=1
x=0
Copyright 1997-2020 Hsin Chi 65

Intrinsic rate of increase f % 3 £ &

It is the population growth rate as time approaches infinity
and population reaches the stable age-stage distribution. The
population size will increase at the rate of ¢’ per time unit.

N TWOSEX life
Z € Z Sy | = 1 table uses this
x=0 / one.
00 m
—rX _
2l e 2 sy |=1
x=1 Jj=1
Copyright 1997-2020 Hsin Chi 67
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Chapter 2. TWOSEX-MSChart (Basic)

Intrinsic rate of increase (time unit 0.5)

It is the population growth rate as time approaches infinity
and population reaches the stable age-stage distribution. The
population size will increase at the rate of e” per time unit.

o0

Z er[(x+1)><0-5]; Sy | =1

x=0

where x=0,1,2,...

‘TWOSEX life table uses this one. ‘

Copyright 1997-2020 Hsin Chi 68

Finite rate of increase % *13 £ =

The finite rate is the population growth rate as time
approaches infinity and population reaches the stable age-
stage distribution. The population size will increase at the
rate of A per time unit.

o (41) m TWOSEX life
—(x+1 .
Z A Z ijsxj =1 - table uses this
x=0 j=1 one.
0 m
e 3
Z A Z oSy | =1
x=1 Jj=1

Mean generation time (7)

The mean generation time (7) is
defined as the length of time that
a population needs to increase to
R,-fold of its size (i.e., eT =R,
or A= R,) at the stable age
distribution (SAD).

Copyright 1997-2020 Hsin Chi 72
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All r and A are irrational numbers,
except forr=0and A = 1.

In general, €9 is irrational for any non-zero
rational q.

A=e". For any non-zero r, A is irrational, thus,
its corresponding r is irrational.
Reference:

Aigner, Martin; Ziegler, Giinter M. (1998), Proofs from
THE BOOK (4th ed.), Berlin, New York: Springer-
Verlag, pp. 27-36, doi:10.1007/978-3-642-00856-6,
ISBN 978-3-642-00855-9.

Copyright 1997-2020 Hsin Chi 69

Mean generation time - 35+ & pF F

It is the period that a population requires to increase
to R,-fold of its size as time approaches infinity and
the population settles down to a stable age-stage
distribution (SASD), i.e., stable age distribution SAD,
too. A shorter generation time doesn’t mean faster
growth rate.

T
A =R, T=InR,/InA
—_ r
A=e _InR,
T T I=
A =e” =R, r
Copyright 1997-2020 Hsin Chi 71
Lotka (1913)
For the stable age-distribution this becomes by (1)
ba = bo [ pa(0) 5 0) da 27
0
1= e pa@) ula) da (28)

an equation which determines r.
Equation (28) gives rise to two reflections.

>
In the first place it can be seen by inspection, that r b 0 accord-

«® >
ing as (‘ Pmla) Bn(a) da = 1. 'This is due to the fact that this last
Je

integral represents the ratio of the total male births in two suc-
cessive generations.

Lotka, A. J. 1913. A natural population norm. II. Journal of the Washington Academy of
Sciences. Vol. 3, No. 9 (MAY 4, 1913), pp. 289-293.
Copyright 1997-2020 Hsin Chi 73
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Lewis (1942)

“A net reproduction rate >< 1 means A >< 1,
and vice versa, but the magnitudes of the two
measures will be different.”

R,>1,A>1
R,=1L,1=1
R, <1,A<1

Lewis, E. G. 1942. On the generation and growth
of a population. Sankhya 6: 93-96.

Copyright 1997-2020 Hsin Chi 74

How many digits should you report?
A=e"
A=1r=0

r=0.1460,14 =1.1572
— e

‘4 decimal points ‘

Please report at least 3 or 4 decimal points. ‘

Copyright 1997-2020 Hsin Chi 76

Answer ¥ %

Can you calculate the number of female adults in your cohort?

e
bae x and stage |
Your answer. | 12
]
Mo b -

o “Whether you can observe a thing or not depends on the theory = :::'
which you use. It is the theory which decides what can be
observed” — A Emstem T = Femsle

1=

The relationship between F and R, was 1|
mathematically proven by Chi (1988) as follows: =

Ny
Ry=Fx—
N

Coborr|  where N is the total number of all individuals at

‘lm::l:f:" the beginning of the life table study, N, is the "l

Fisite stz of inee| | NUMber of female adults that emerged from N. 3
Iatriesic rase of inc: S— s

Mean geneention time {7) = (N8B  pewen Quit | | sinchs® dragom schm sdu e

Copyright 1997-2020 Hsin Chi 78
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Important and basic relationship

>1, r>0,1>1.
r=0,A=1.
, r<0,A<1.

Copyright 1997-2020 Hsin Chi

75
\‘ 1
Quiz /] P&
W e e raremare, 3] Bt etk et are P
:, Two-Sex =
able Analysis o hat o Wl vt 1800 1 04 1
x
| Can you calculate the number of female adults in your cohort?
Your answer: |—| Subumit ‘
.
s | | W] Wali [ | gl | wag| AT TUT it —F T THE T R ST T T — e
i | Wb | 2 SL 5 = oy s |
snl REPERE GvEAEE? |
Sarvive stage ¥ e il L d {
Tebedv | Tubed®a | ot | e | Wiy | RS it e o "m" - n -
SASD | SAD | 88D | Eapeceedfornaty | [SRRON]
Probiems with femaie age-specific life tabies
Cubort size (M= [ 9 Bt WuL mide ety — d
Mean fecundity (F) = | 18780 4 s WI2000 110345 PA =
et reproduictive rate (Rap= [ #7 Adult ag i) Asa i | |- -
Firite eate of increase (1) = [ESSNEE]  mearstitmix) | Predcatatin | 1 - X
Intriesic rate of increase (r) = [IEESSRET i | M| mat| M| L " ey
Mean generation time (7) = SR mewn Quit| |E .
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Quiz | P %
:, Two-Sex =
. Srvheal rate 8o wach nge-stage roup
e Analysis sge 1 and siage |
s
\B
A m Can you calculatethe number of eggs per oviposition day?
LB .
I Number of reproductive females = 1 Oviposition days = [22.268292682926! :'
e :

: [ o
| ERES v oviposition day (Your answer) = | .‘:ubuml. sy
o | T ] Wl | W | R ] AT T L T g e
-ind | Wb o {

S R 12 A & ¢
msee =] EitEvph b EBAIA
e w8

T 12 ¢
o e o 74 2
sas0 | san | s

Probiems with femaie age-specific life tabies
Cubort size (M= [ 9 — d
Mean fecundity (F) = | 136777 W122000 110343 PAL -~
et reproductive rate (e = [ ®7 Adult ag i) Adt age ) e
Fisite eate of increase (1) = [ISUNEN]  PreAradut mis) | PreAvmbltin) 3
Entriesic tate of increase (r) = [RESRRE] gt | %[ mat| pf x| |
Mean geserstion time (7) = [N pewn Quit
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Qulz P 2

Trestrrers P 0

Survival rate 5 wach age-stage group
age 3 and stage |

What is the total number of eggs laid by this cohort?
Your answer =|
Submit |

; (0
[ET— -.j 5 g*—‘- B

Tabedv | Taded®a | ein) | vt | Wiy

)

| sasn | sam| a0 | Expecat ety
[y Problemy with femaie age-specific ife tables
Cobont size (Ny= [ ® T
Mean fecundity (F) = | 18780 L i W20 TL0943 P
et reproductive rate (Rap = | #7 Adell agreix) | Al agin |

Praf. D, i Chi
Firite mte of increxse (3) = [IBSONEN]  Preasahitmin) | ProAssbil (x| | Depssnest of Estomiclogy.

| 1 g Huing Usivers rers » ]
Intriesic rate of increase (r) = (ISR Guis | | mat| P ":_UH 2 iy Taich
Mean generntion time { 7) = [SEERN] mewuns | Quin

sinchil dragon nc. eda f
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E * n
Lit] What is the total number of eggs laid by this cohont?
Ml peed
o Your answer = i
| o
Larva
Continie Pepa
1 e
::I' 1 The comect answer is = | 1394 End I~
| :: “Whether vou can observe a thing or not depends on the theory which you use. It
Vo i the theory which decides what can be observed.” ~ A. Einstein
s .
| .../ | The total number of eggs laid by a cohort can be calculated -
from following equation:
" h - —_ - .
e Epy =RoxN=FxN, =F xN, e
Itriesi _ — L
Mean generstion time (7) = [SEENN mesuns | Qui | | tinchui® drapom. nchm s
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Basw Run completed & & » 47 = =

ETr————

Trestrrere P 0

4o x and stage |
-y
= Lams
| | — P
Salecn 3 g s dipliy | = Fomaie
|| o] wnd| | Wb | winid| | v )| rish g
it | b | M —
|| St ] s o o) ]
|| S simpe s | S g | et .
| todete | tabetme | '
| sasn | sam| sse
B e = b et femate age-specific e tables |
Cobort size (N)= | ™

Mcan fecundity (F) = | 13870

[ . i A
Hetreproductive e (o= [ B3] _ Adhapnt) | AMaikN ||y n ol
Firite e of increase (3) = [EEENNEE]  Preasshiimis) | ProAsahfiis) | Depwsomt of Estosiobogy.
T g Hussg Uz size
Iatrisic rate of increase (r) = [RESRI] Qi | ¥ | mat] ] 1] | o ol iy Taich .

Mean generntion time { 7) = [SEERN] mewuns

Copyright 1997-2020 Hsin Chi

Copyright 1997-2020 Prof. Dr. Hsin Chi

12/7/2020

:“!:l“lw]
o x
What is the total number of eggs laid by this cohort?
Your answer =|
Submit |
'L‘.‘iul ] | | i | i A | piah = I 1 Ji | L[_\] |
;3_-Tota1 eggs = N x F = R X N

Coboit size (N) = » b s L AR

Mcan fecundity (F) = | 13870

B, s}, mum SI23020 1E0343 PR -
Netreproductive ruie ()= [ 85| Addammo) | Admenkd || o :
Firite e of increase (1) = [EEENNEE] Prea ot mix) - Depasoest of Estoziobogy. |

1 g Huing Usivers rers »
Intriesic rate of increase () = (MBS quis | 5| mat| ":_u” d iy Talh
Mean generntion time { 7) = [SEERN] mewuns | ]

sinchil dragon nc. eda f
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| 4
| ““I" Nusniber of reproductive females = | 41
Eges per oviposition day (Your aswer) = | FI |
_ r
[ C
-
The correct answer of oviposition days is = | 19.6492989276506 :-
| =/ “Whether you can observe a thing or not depends on the theory which you use. It is
| ﬁ‘ the theory which decides what can be observed.” - A. Einstein
| : The eggs per oviposition day (£4) can be calculated o |
1 3 . ontiue
= from following equauo;:s: R !
. / ; * ]
Ry=E,xO,x—&  Ey=s7—r B
e N N =0,
Fir

1 1 aug Humg Ushiens rers » ]
Entriesic ate of increase () = . Qe | 0 | ] ] ]| [ s g Uiversiy Tolt
Mean geneestion time (1) = [[SEH] Pewity | it | | Wit g s e
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“Whether you can observe a thing or
not depends on the theory which you
use. It is the theory which decides what
can be observed.” — A. Einstein

—_—

—m, 20

Survival rate (1)
8
Fecundity (my)
Survival rate (s,)

Fecundity (m,)

Age (day) Age (day)

If you use a female age-specific life table, you will never see the
stage differentiation and male population.
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Chapter 2. TWOSEX-MSChart (Basic)

Life table is real big data
ERCE S W R =

Life table data Life table analysis must be
B Survival rate based on theories

B Developmental rate Life table theory:

B Fecundity 1. Net reproductive rate

B Sex ratio L 2. In'trinsic rate

B Stage differentiation i Iﬁg;zz‘; i:itjz(i/};lue

B Viable cggs 5. Population projection

B Age-specific hatch rate 6.

| I Statistical theory:

1. Bootstrap sampling
They are all 2. Central limit theory

closely related. 3.

Copyright 1997-2020 Hsin Chi

Bootstrap

e | i | | Wad | wine | pin] wndd| i) | il
mivd | Wob | ki) | | Meh | | Comen Raih
Mot i rage| il Muhmind | Lewestie | Qi | Foewlval
Swrvive singe v | Sarvis e vtage v sint | W v AL
4y |
Lperred feowadbir | W 53 06

Tabedv | TadedBa | win) | vi)
s | san| ssn
Cobout size (N) = »

Mean fecundity (F) = | MR8

et reproductive rase (Re) = | SSLETE
Firite mate of increase (1) = [ISSIRSY]
Iatriesic rate of increase (r) = [MESESREEY
Mean generstion time (1) = [N Hewaly

Adsh g m{x)
Pred s sk pin)

Adsl pe iix}
Pred skt k)
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Same bootstrap samples?
i * 4p I bootstraptk & ?

LT Ty e ey | e

-53me bootstrap samples =7 X

1 1f and only if wou have already run the bootstrap for this

<| data file, you can use the same boatstiap samples for
“| this run [Enter 2 and click on OK.] Attention! This good Cancel

option should be used with caution. There are always

variations among boatstraps. The larger B pou uze, the —n
W | stable results you will get. If you didn't run the - ._:-,
SHEEE hoostrap for the same data, you have to enter 1",

— Famaie

| o

Do you want to use the same bootstrap samples [1=No, =W
2=ves)

u...-:--.--

If it is the first time you analyze this data file,
P you have to enter 1.

Intrinj

Me: l';“ :K‘}*%Fgl“/'/iﬁigﬁ 1. !I‘

Copyright 1997-2020 Prof. Dr. Hsin Chi
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Truth exists independent of awareness,

but scientists bring it to awareness

ENewton did not invent gravity.

BScientists did not invent the truth.

B Scientists discover the truth and derive
mathematical equations to describe the
truth in formulated theory.

B The truth can then be applied to

numerous observed data without making
any mistake.

Copyright 1997-2020 Hsin Chi

A3. Bootstrap (Estimation of SEs)
A3 xé Es bootstrap;}iﬁfr xpl 1N *:%.% ¥ (SEs)

l\n ex
Analysis

Surveval e 15 mach sge-siage grown
i e ety hat 4 nawisom wel uryies 23 age § and vage |

AL Naoks B | ] 4 Comiomsms | 0 St .

O ey | MESNR] K Culraie | P srorve |

amil

Cobunt sire (N) =
Mean fecundity (F) = | bonat
et rep

rale (g} = | RS AdS gt | Adwkapekn |

Finite creme (1) = [ENNNIR PreAcatd i | Predssdss i)
Intrinsic e of increase (r) = S Qs | M| met] P L
Meam generation time (7) = [0 R

Quit
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Save all bootstrap table results? (Mostly NO)
F i 7P p bootstrapﬁ& * ik %c ? (— AiE }iNo)

? l\..- Sex
Analysis

Surveval e 15 mach sge-siage grown
B in ey probatilty that 4 nawiiom wl suries 13 598 § nd vage |

"| Detailed results?
Do you need the table of all bootstrap results? ;f:‘

P Fupa
e — Fomaie
| g .
it
prisges

= N |

Tabedy | ¥

5 |
- N R frossie sge-speciic W labirs

st s ) =

Mearf

sarges  1f yoU choose yes”, you can see all
as results. But it takes dlSk space.

Intrinsic miz
Maan g

k)
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Chapter 2. TWOSEX-MSChart (Basic)

Effective bootstrap only? (Mostly yes)
P& zbootstrapﬁ ds‘? (- ﬁksﬂ # Yes)

T p———— TR

W“‘

8 Only effective bootstraps?

e viage

Do you want only effective bootstrap results?
— 99
=l

— Fomaia
— Main

i tablen

In most cases, you choose Yes. If you want to
see the non- effectlve bootstrap, choose No.

v

Copyright 1997-2020 Hsin Chi
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Enter the number of bootstrap iie.ql IS B’»ﬁ =X g:
e e
u:”‘:BUUtStrEp X
s Enter the number of bootstrap (8 <= 200,000)
nter the aumber of Doolsira) = ! . [~ Fo
wrnnn| I you want to link life table aEd CONSUME. B must be [~ b
ctmatee] €=200,000. Cancel | [
00000
Note well! You have to use B > 100,000 to get
stable estlmates of populatlon parameters.
Copyrigh( 1997-2020 Hsin Chi 9%

Please wait! 3 F -5 llf'

Q‘Htii,"iﬂ‘-bi | S

Running hootstrap
(Bd= 100000).
Bootstrap began at:
10/13/2020 12:11:18 AM
Please wait! Don't touch me!
1000
Estimated total time: 82 m.

s After B=10,000, please wait for
e e S the results.

PR D i Sevea | R g b

B ]

Fovmmi ve AL
iy HEC
[
— o = Prablems with fimale ape-speetic o tabten

Mean fecundity () = | 18388
Moet repeoductive rate (e) = S0
i

Noct mmin). per. mems o BN (21638 AN

Ab i) | Ad
TreA-atilt mx) | P
Intrinsic rate of increase (r Quiz | ¥ | Rt | FPL ©

By
AATRTITIA A
Mean genemtion time (7) = [N Reuss Quit| &

Finite rate of increase (i
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Frequency chart (50 or 20 classes)*iﬁ i3 I?]

- | e — ety |
More classes for frequency chart?
— 55y
= Laren
Do you want to see more classes (Yes=50 classes, No=20 classes)? - ::"_
I~ e

Mean fec|

x.-wJ It is O OK to choose Yes or No

Finite rate of
Intrirsic mte of

Mea generation time (1) = [

Copyright 1997-2020 Hsin Chi
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Enter the sample size ﬁ“‘] IS ﬁ %ﬁt
,‘u'.l_;- Sample size =7 X .
%J Enter the sample size [n) of bootstrap —
Cancel = ::'_
]
In most cases, you just click OK. The
program will use the number of individuals
you used for life table study as sample size.
Copyright 1997-2020 Hsin Chi 95

Do you need life tables of 0.025 and 0.975 percentiles?
(They give you the Varlablhty of your hfe table.)
z |

éfﬂtiﬁﬂﬁ&-‘»i Lad.

n L

Percentile life tables?

Do you need life tables of 0.025 and 0.975 percentiles? (If and only if you used
+| B>=1000, you can choose yes) (In general, you choose "Yes")

FEREEELE

T T——
[resr—— |

Note well! You have to use B 2100,000 .to. get
reliable and stable percentiles.

Mean generation time (T) = [0 Ry

Quit | becihcnpon achn k.t
Copyright 1997-2020 Hsin Chi
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Chapter 2. TWOSEX-MSChart (Basic)

Quick sort or selection sort? f-i# £ F £ #“ w#* B ?

.

SHELIRSEL 2T,

Running bootstrap

Sorting option (Bootstrap Intrinsic Rate r)

Do you want to run Quicksort or Selection sort? Yes=Quicksort,
No=>5election sort.
If you encounter error when using Quicksort, please try Selection sort.

No
i i e e —
Boot: ). m e, .| S
Dost. it . mess e PN 121638 AN
Adel aprin) | Ade age ka) — -
. : Bootap b |
Finite rate of increase (3} = PreA<adult mix) | PoeAvadult Kx) e sl r
Istrinsic rate of increase (r) = G| M| met] P L L "-‘:""“ iy .
Mean genemtion time (7) = | Feuis Quit | bt dragn et aa o
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If you cannot use 128 classes, please use 32 or 16.
%11?;1%’*128‘49’ é‘«f‘rln\#‘r’ né’*m-f’:ﬁﬂzo

p— TT—

Q‘Htii;’}ﬂibil. 3

Running bootstrap

Use fewer classes X

You cannot use 128 classes. Please re-run this program and use a
smaller classes.

for
Cancel |
| Enpocted ety | (SISO
| rv— Dbt sl il e =
Cobt size (N} = [ 9 Boot Kxl e e .| 00 N e Y i
Mhean fecundiy (F) = | 81 Dot sk, men. mees s T 121098 AN
Pt repeoductive rase (Re) = | S0 Ack age () Adetagr )| | i a1
Firibe rate of incrrase (1) = TreA-atilt mx) | PreAradll iy _Anvme A | r
Istrinsic rate of increase (r) = e | % | mat| [ L ¢ "-‘:""“ ey Diickng
Mean genertion time (7) = [N Feuis Quit | bt dragn et aa o
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End of bootstrap
= T T—— |
SBRLIKBEL L.

Bootstrap began at:
10/13/2020 12:11:18 AM

Bootstrap ended at:
10/13/2020 1:33:31 AM
Total time =82 min.
| Writing output files. Please wait

e ! for the RO bar chart.

et R Quick sort: about 2 min.
| rwary | pre Selection sort: 18 min.

Enpecndrmdy | [

Cubuet vire (M) = [ 8 Tost. ¥x), meex, mem, md i

Mean focundity (F) = [ 1S3 oot im(x), nee. e mnd . _-u. 142000 12100 AM.
Net reproductive rate (Ke) = | #8080 Adult ags 1) At age iz} N s B a
Finite rae of increase (3) = i Peas Prea+stait k) | || m‘“ ]
Iatrinss: e af increae (r) = Q| M| Bl ] 1|
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Enter quick sort classes #j » - V #E Bl ﬁi

W Lttt st scckogy, st marsmpemen. srel baskogical covmel Trestment: Cute J00410.1 - 2000 7 17 Siat Reporsbiegy

SHESIRSEL 2T,

Running bootstrap

X
I | Desr General user. Please selsct quicksort classes [2, 4.

S| 816,32, B4 or 128)
Setert st e |f sBMplE sizE iz small, pou cannot use 128 classes. You Cancel
have to use 16 classes. h.
for
B
oot ). e e, | LT
[ e pe—— VI 12108 AN
Adek agr i) | At age k1) e -
Finite rate of increase (1) = TreA-atilt mx) | PreAradll iy ] r
Itrinsi rate of increase (r) = Gz | M| met| |1 ' “"’“"“ iy .
Mean genemtion time (7) = [ Rty o i PR
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Do you need bootstrap frequency files and normal curves?

SHESIRSEL 2T,
Running bootstrap

Normal density curve.

ol Doyou nesd bootstrap frequency file and normal curves?

In most cases, you choose No.
If you want to prepare figures of the normal curves,
you can choose Yes.

_— =] T
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Congratulatlon'

W Lfe i 1 e by 72 poguiiion Sk, ot rarsagermas, vl Eicoggcl Tomtrh (reatrers Dot 004,103 - 008717 0

|Task completed X

Completed and congratulation!

Please read C:\Users\Prof. Dr. Hsin
Chi\Documents\2-teaching\000-Oft-teaching\0-Theoretical Ecology\000-Life
table examples\000-Example 1988 1d\Example_QA_Life table_Output.txt.

TR

Life table aﬁalysis completed. Don’t forget to read
the output file (.... 0a_ Life table Output.txt).

Intriesic rate of increase (r) = [MEMESRY Dot e | e | N | mat| P| ¢ |
Mean generution time (7) = (ISR ormalty test | Qi |

Copyright 1997-2020 Hsin Chi 103
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Chapter 2. TWOSEX-MSChart (Basic)

Cobont size (Ny= [ 9 Boot. Kx), mux. e, and e
Mcan fecundity () = | 18381 Boot. m(x). man. mews wsd i VIV S5H08 AN
et reprodustive rate (Ra) = | S0 Al agr i) | Ak age k) - =
Firite mate of increace () = [ERMESEN]  proacadltmin) | ProAsa kx) IIIMIMLIN
Iatriesic rate of increase (r) = [MEMEERY Dot e | gui | N | mat| 1|
Mean generution time (7) = (ISR Nowmalty test | Quit
Copyright 1997-2020 Hsin Chi 104

S Roks
Matiz O ] Masrin P I SASD [ RGD
Matrix 5 . Matrsx G Matrx D | Matrex F
Eij) | Age table T
S O I I
[] 1 [] [] [] (2% L1
1 1 a ] ] L1l
T ] ) ) a1
3 1 [ ] ] nog
i ] ) FR—T
3 1 [ ] ] o
3 1 ] ) F—T
T 1 o o ] nas
[ ] 1 a L] ] oS
51 G | 0 ) F——]
1] 09615 [ ] nax
(T T T ) F—T
12 g1 [ ] nax
T omed 0 ) T
1 [0 o L] nax
[E] 03851 [ a nax
[ T ) 8 om
17 13867 [ ] oot
W ot 0 ) 8 om
19 03X [ ] ool [~
T ) F T H
Back to the mainform
Copyright 1997-2020 Hsin Chi 107

How to read the output.txt file

B To read the Example output.txt file in aligned
column format, you have to select Courier New
font. (In general you don’t need to change it).

M [fthe output.txt is not in aligned format, then
change Format — Font — Courier New.

B The data in Example output.txt file contains
limited digits. But in graphic text file (e.g.,
Example_sxj.txt), more digits are listed.

Copyright 1997-2020 Hsin Chi 109
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More than 220 output files
r

R v o iy g e e = it =

Copyright 1997-2020 Hsin Chi 105

Important! & & % f#!

In the file “ 0A_Life table Output.txt” you can
find all your data and analytical results. You
must read this file carefully and to find important
features of your data and to report them in your
paper. You have to interpret your results based
on life table theory.

t iy d1 A “_O0A_Life table_Output.txt” #» » F i
TR AT e ke Em B
FOfE AEE(REFLD L2 BT
g g R bk ) L & A

R -
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File list 1

Example.txt
Example 0A Life Table Output.txt Use this data
Example 0B_Bootstrap Output.txt for tables.
Example_0C_Bootstrap_Stage mean_Output.txt @ * iBu Y
Example_0D_Bootstrap APOP and TPOP_Output.txt ESTER
Example OE Bootstrap Stage mortality Output.txt :
Example 1 Fig_ Sxj.txt
Example 2 Fig FxLxMxLxMx.txt
Example 3 Fig Exj.txt
Example 4 Fig Vxj.txt
Example 5 Fig SASD.txt
Example 5 Fig SASD_in_percentage.txt Excel, etc).
Example 6 Fig Pxj.txt i etk 2?] ] -

Use these files to
prepare your figures
(SigmaPlot, Origin,

Copyright 1997-2020 Hsin Chi 110
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Chapter 2. TWOSEX-MSChart (Basic)

If you report e, you have to cite following
reference
Fiighz ? e, S Filr T 5 v

B Chi, H. and H. Y. Su. 2006. Age-stage, two-sex
life tables of Aphidius gifuensis (Ashmead)
(Hymenoptera: Braconidae) and its host Myzus
persicae (Sulzer) (Homoptera: Aphididae) with
mathematical proof of the relationship between
female fecundity and the net reproductive rate.
Environmental Entomology 35: 10-21.
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If you report v,;, you have to cite following
references

B Tuan, Shu-Jen, Chung-Chieh Lee and Hsin Chi. 2014a.
Population and damage projection of Spodoptera litura
(F.) on peanuts (Arachis hypogaea L.) under different
conditions using the age-stage, two-sex life table. Pest
Manag. Sci. 70: 805-813.

B Tuan, Shu-Jen, Chung-Chieh Lee and Hsin Chi. 2014b.
Erratum: Population and damage projection of Spodoptera
litura (F.) on peanuts (4rachis hypogaea L.) under
different conditions using the age-stage, two-sex life table.
Pest Manag. Sci. 70: 1936.
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File list 2

Example_10_SASD and Oviposition age_for CONSUME.txt
Example 11_Bootstrap samples-date_2020912-time 15734.txt
Example_15_For_TIMING_1 control.txt .
Example_15_For TIMING 2 controls.txt qse thl? L
Example_15_For TIMING_2 Releases.txt s,1mulitlon. 5
Example_15_For TIMING 3 controls.txt i R
Example_15_For TIMING_5-harvest.txt ﬁﬁﬁ%‘iﬁ £ o
Example_16_For TWOSEX_ COMPETITION_program.txt
Example_17_For_2-Sex Predation_Predator data.txt

Example_18 For_2-Sex Predation_Prey data.txt
Example_19_APOP_TPOP_PostOVI for Consume.txt

_11_Bootstrap samples-date ....txt
This file contains bootstrap record, you can use this file to run A3
to get the same bootstrap results. #* 4 % % £¥7F bootstrapiifk
Ao @ R ERFAZT LE ARG

Copyright 1997-2020 Hsin Chi 13
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File list 3

Example_ Effect Boot-A1-R0.txt

Example Effect Boot-A2-R0-with serial nr.txt
Example_ Effect Boot-A3-r.txt

Example_Effect Boot-A4-r-with serial nr.txt
Example_ Effect Boot-A5-lambda.txt
Example_Effect Boot-A6-lambda-with serial nr.txt
Example Effect Boot-A7-T.txt

Example Effect Boot-A8-doubling time.txt
Example Effect Boot-A9-GRR.txt Use these files
Example_Effect Boot-B1_Total longevity.txt | for paired test.
Example Effect Boot-B2 APOP.txt B AR

Example Effect Boot-B3 TPOP.txt Vo R e IR R 2
Example_Effect Boot-B5_Fecundity.txt iR o
Copyright 1997-2020 Hsin Chi 114

Please copy the following files to the
respective folder:

..._OHd life Table_0.025 lambda-sample 67204.txt
..._OHd life table_0.975 lambda-sample 12332.txt

\Deaktop\Life table lecture-JAU\4-Life
table examples\2-Life table 0.025
\Desktop\Life table lecture-JAU\4-Life
table examples\3-Life table 0.975

Copyright 1997-2020 Hsin Chi 115
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File list 4

Example_Effect Boot-Ul_Age of 0.5 Ix.txt
Example_Effect Boot-U2_Ix-at age 21.txt
Example_Effect Boot-V1_Peak Reproductive value.txt
Example_Effect Boot-V2_Age of Peak Rep. value.txt
Example_Effect Boot-W2_Fecundity (NFr).txt
Example_Effect Boot-W2_Oviposition days.txt
Example_Effect Boot-W3_Preadult survival.txt
Example_Effect Boot-W4_Surv Prob to 1_Egg.txt
Example_Effect Boot-W4_Surv Prob to 2_Larva.txt
Example Effect Boot-W4 Surv Prob to 3 Pupa.txt
Example_Effect Boot-W4_Surv Prob to 4_Preadult.txt
Example_Effect Boot-W4_Surv Prob to 5_Female.txt
Example_Effect Boot-W4_Surv Prob to 6_Male.txt
Example_Effect Boot-W4_Surv Prob to 7_Adult.txt

Copyright 1997-2020 Hsin Chi 116
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File list 5

Example Effect Boot-W5_Stage-spec mort 1 Egg.txt
Example_Effect Boot-W5_Stage-spec mort 2 Larva.txt
Example_Effect Boot-W5_Stage-spec mort_3_Pupa.txt
Example Effect Boot-W6_Stage-spec surv_1 Egg.txt
Example_Effect Boot-W6_Stage-spec surv_2_Larva.txt
Example_Effect Boot-W6_Stage-spec surv_3_Pupa.txt
Example Effect Boot-W7_ Mort distrib in_1_Egg.txt
Example_Effect Boot-W7_Mort distrib in_2_Larva.txt
Example_Effect Boot-W7_Mort distrib in_3_Pupa.txt
Example_Effect Boot-W7_Mort distrib in_4_Preadult.txt
Example Effect Boot-W7_ Mort distrib in_5 Female.txt
Example_Effect Boot-W7_Mort distrib in_6_Male.txt
Example_Effect Boot-W7_Mort distrib in_7_Adult.txt

Copyright 1997-2020 Hsin Chi
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File list 6

Example_Effect Boot-W8_Nf to adults ratio.txt
Example Effect Boot-W8 Nf to N ratio.txt
Example_Effect Boot-W8_Nf.txt

Example Effect Boot-W8 Nfr to N ratio.txt
Example Effect Boot-W8_Nfr to Nf ratio.txt
Example Effect Boot-W8 Nfr.txt

Example_ Effect Boot-W8 Nm to N ratio.txt
Example Effect Boot-W8 Nm to Nf ratio.txt
Example_Effect Boot-W8_Nm.txt

Example Effect Boot-W8 Nn to N ratio.txt
Example_Effect Boot-W8_Nn.txt

What is the definition of sex ratio?
Pt X2 T KT

Copyright 1997-2020 Hsin Chi

File list 7

Example Effect Boot-Y1 Egg-to-Larva.txt
Example_Effect Boot-Y1_PreAdult time.txt
Example_Effect Boot-Y1_Sex F_Egg-to-Larva_Time.txt
Example Effect Boot-Y1 Sex F PreAd Time.txt
Example Effect Boot-Y1 Sex F total longevity.txt
Example Effect Boot-Y1_total longevity.txt
Example_Effect Boot-Y2_Sex M_Egg-to-Larva_Time.txt
Example_Effect Boot-Y2_Sex M_PreAd_Time.txt
Example_Effect Boot-Y2_Sex_M_total longevity.txt
Example_Effect Boot-Y3_Sex N_Egg-to-Larva_Time.txt

Copyright 1997-2020 Hsin Chi
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File list 8

Example_Effect Boot-Z0_Stage mean_1_Egg.txt
Example_Effect Boot-Z0 Stage mean_2 Larva.txt
Example_Effect Boot-Z0_Stage mean_3_Pupa.txt

Example Effect Boot-Z0 Stage mean 4 Adult.txt
Example_Effect Boot-Z1_Stage mean_Sex F_1_Egg.txt
Example_Effect Boot-Z1_Stage mean_Sex F 2 Larva.txt
Example Effect Boot-Z1 Stage mean Sex F 3 Pupa.txt
Example Effect Boot-Z1 Stage mean Sex F 4 F adult.txt
Example_Effect Boot-Z2_Stage mean_Sex M_1_Egg.txt
Example_Effect Boot-Z2_Stage mean_Sex M 2 Larva.txt
Example_Effect Boot-Z2_Stage mean_Sex M_3_Pupa.txt
Example_Effect Boot-Z2_Stage mean_Sex M_4_M adult.txt
Example_Effect Boot-Z3_Stage mean_Sex N_1 Egg.txt
Example_Effect Boot-Z3_Stage mean_Sex N_2 Larva.txt

Copyright 1997-2020 Hsin Chi
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Note well!

If you are using Turkish, Farsi, Chinese or other
operation systems, you might see following
problems in the files prepared by TWOSEX:

" "Project:Life table of Stethorus reared on the cowbean
"Next line is bootstrap sample size (n)"

103

"Next line is total effective bootstrap number (B)"
100000

"t 103,15.9029126213592

You have to delete the extra double quotes manually.

Copyright 1997-2020 Hsin Chi
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File list 9

Example_Fig_Dxj.txt
Example_Fig_Ex.txt
Example_Fig_Exj.txt
Example_Fig_Fxj.txt
Example_Fig_Gxj.txt
Example Fig_Lx.txt
Example_Fig_Mx.txt
Example Fig Nxj.txt
Example_Fig_Qxj.txt
Example_Fig_SAD.txt
Example Fig Uxj.txt
Example_Fig_Vx.txt
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Chapter 2. TWOSEX-MSChart (Basic)

File list 10

Example_G_APOP and TPOP of female.txt
Example_G_APOP.txt

Example_G_Egg per day during oviposition period.txt
Example_G_Eggs per ovi-day_for general boot.txt
Example_G_Eggs per ovi-day_NOT for general boot.txt
Example_G_Oviposition days.txt
Example_G_Oviposition period.txt
Example_G_Post-oviposition period.txt
Example_G_total fecundity all females.txt
Example_G_total fecundity of rep females.txt
Example_G_Total longevity-all.txt

Example_G_Total longevity-female.txt
Example_G_Total longevity-Male.txt
Example_G_Total longevity-N type.txt
Example_G_TPOP.txt
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File list 12

Example_I1_Bootstrap_0.025 and 0.975 percentile-RO.txt
Example_I1_Bootstrap RO_Cumu Freq.txt
Example_I1_Bootstrap_Sorted RO.txt
Example_I1_Bootstrap_Sorted RO_counts.txt
Example_I2_Bootstrap_0.025 and 0.975 percentile-lambda.txt
Example 12 Bootstrap _Sorted lambda.txt
Example_I2_Bootstrap_Sorted lambda_counts.txt
Example_I3_Bootstrap_0.025 and 0.975 percentile-r.txt
Example I3 Bootstrap_Sorted r.txt
Example_I3_Bootstrap_Sorted r_counts.txt
Example_I4_Bootstrap_0.025 and 0.975 percentile-T.txt
Example_I4 Bootstrap_Sorted T.txt
Example_I5_Bootstrap_0.025 and 0.975 percentile-GRR.txt
Example_I5_Bootstrap_Sorted GRR.txt
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File list 14

Example Kd Life Table 0.025 lambda-sample 63625.txt
Example Kd Life Table 0.975 lambda-sample 50200.txt
Example Ke Life Table 0.025 r-sample 63625.txt
Example Ke Life Table 0.975 r-sample 50200.txt
Example Kf Life Table 0.025 RO-sample 18321.txt
Example Kf Life Table 0.975 RO-sample 6658.txt
Example StageRawData.txt

Example Stage-Raw-data-row.txt

Example Z-R0 and boot SE for harvest.txt

Example ZZ-population parameters.txt
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File list 11

Example H_Stage duration-All adult.txt
Example H_Stage duration-Egg.txt
Example H_Stage duration-Female adult.txt
Example_H_Stage duration-Larva.txt
Example H_Stage duration-Male adult.txt
Example H_Stage duration-Pupa.txt
Example H_Stage-Begin-End-duration-All adult.txt
Example H Stage-Begin-End-duration-Egg.txt
Example H_Stage-Begin-End-duration-Female adult.txt
Example H Stage-Begin-End-duration-Larva.txt
Example H_Stage-Begin-End-duration-Male adult.txt
Example H_Stage-Begin-End-duration-Pupa.txt
Example H_Stage-duration-Larva to Pupa_All sex.txt
Example_H_Stage-duration-Larva to Pupa_All sex-row.txt
Example H_Stage-duration-preadult-all sexes.txt
Example H_Stage-duration-preadult-F.txt
Example H_Stage-duration-preadult-M.txt
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File list 13

Example_J Group-reared life table-4 stages.txt
Example J1 Bootstrap Sorted Fecundity.txt
Example J1 Bootstrap Sorted Fecundity counts.txt
Example J1 Bootstrap Sorted Female proportion.txt
Example J1 Bootstrap_Sorted Longevity.txt
Example Ka boot 0.025 lambda-sample 63625.txt
Example_Ka boot 0.975 lambda-sample_50200.txt
Example Kb boot 0.025 r-sample 63625.txt
Example Kb boot 0.975 r-sample 50200.txt
Example Kc boot 0.025 RO-sample 18321.txt
Example Kc boot 0.975 RO-sample 6658.txt
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Tesekkiir ederim!
B SREN
EeELl
VIUAOLATU
Dékuji
Danke!
iMuchas gracias!

Thank you!
TiFReHNE ) X
wiA
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