IK Excel Lifecycle Model

User Manual

February 2026

This manual explains how to use the IK Excel Lifecycle Model spreadsheet. The
spreadsheet provides a working interactive model of the lifecycle model developed in Part |
of Lifetime Financial Advice: A Personalized Optimal Multilevel Approach by Thomas
Idzorek and Paul Kaplan.

https://rpc.cfainstitute.org/research/foundation/2024/lifetime-financial-advice-a-

personalized-optimal-multilevel-approach
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Getting Started and Enabling Macros

This spreadsheet uses various macros, which may require users to jump through several
hoops. Here are some recommendations.

Rather than immediately opening the file, save the file. Then, open Excel and within Excel
open the file. If prompted, make sure to “Enable” macros.

;'Ij SECURITY WARNING Macros have been disabled. Enable Content

|

Microsoft Excel Security Notice ? X

U Microsoft Office has identified a potential security concern.

Warning: It is not possible to determine that this content came from
a trustworthy source. You should leave this content disabled unless
the content provides critical functionality and you trust its source.

File Path:  c.\Users\sveta\Documents\Excel files\Book1.xIsm

Macros have been disabled. Macros might contain viruses or other
security hazards. Do not enable this content unless you trust the
source of this file.

More information

| Enable Macros -. Disable Macros I

[To enable macros in Excel, click the “Enable Content” button on the yellow security
warning bar for temporary access, or go to File > Options > Trust Center > Trust Center
Settings > Macro Settings to permanently change settings, choosing options like “Enable
all macros.”]
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Guide

The tab called “Guide” serves as a table of contents for quickly navigating to the other tabs
(hyperlinks) and embedded charts (buttons).

Tab Name Overview of Tab
Dashboard This tab serves as an interactive dashboard for changing investor/household parameters. By changing the yellow cells, key graphs and the
e economic balance sheets update.

This tab contains Capital Market Assumptions (CMAs), including the risk-free rate, the reference portfolio, human capital asset class

Key Input
Tabs

ACData - . . . 5 i A B AR
exposures, liability asset class exposures, and various derived values, including discount rates for human capital and liabilities.

HumCapData This tab contains calculations related to the evolution of exogenous income and human capital over time.
LiabData This tab contains calculations related to the evolution of nondiscretionary consumption, liabilities, and life insurance over time.
BeguestData This tab contains calculations related to the trade-off between the bequest and discretionary consumption.

Calculation
Tabs

ConsumpWealthData This tab contains calculations related to the evolution of optimal consumption, net worth, and financial wealth over time.

NonDisc Consump | This chart shows the evolving distribution of nondiscretionary real consumption.
Disc Consump This chart shows the evolving distribution of discretionary real consumption.
Salary/Income This chart shows the evolving distribution of exogenous real income based on starting salary, salary curve, and Social Security.

7‘
[ 1 |
| 2 |
[ 3 |
[ 4 |
En
6
7
| 8 | Total Consumption | This chart shows the evolving distribution of total real consumption.
9 |
10]
11
12 | Human Capital | This chart shows the evolving distribution of the real value of human capital.
13
14

1;‘: Financial Wealth | Thig chart shows the evolving distribution of the real value of financial wealth.
= R
© Liabilities This chart shows the evolving distribution of the real value of liabilities (nondiscretionary consumption).
| 15 | Net Worth This chart shows the evolving distribution of the real value of liabilities (nondiscretionary consumption).
| 16 | BequestChart This chart shows the bequest trade-off and corresponding indifference curve.
| 17 | Survival This chart shows the probabilities of being alive through time based on sex and any adjustment to the mode.
18 | Number of VAs | This chart shows the optimal number of immediate variable annuities (IVAs) to hold or simulate holding.
| 19 | IVA Payout This chart shows the evolving distribution of the payout of an optimally constructed immediate variable annuity (IVA).
20 | Lists This tab contains lists to populate the dropdown menus on the Dashboard tab.
21 | SalaryCurve This tab contains inputs used to project future salaries as well as a table for the Social Security multiplier
22
< > Guide l Dashboard l ACData l HumCapData I LiabData l BequestData l ConsumpWealthData l TotConsumpChart l NDCOI

The two yellow rows are for ‘input’ tabs. The four blue rows are for tabs with corresponding
calculations. The green rows are for the various charts.
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Dashboard

The tab called “Dashboard” is the most important interactive tab. It may be necessary to
scroll to see the economic balance sheets, which beginin Column T.

Tnput Key nteractive _
parameters harts Economic Balance Sheets

Economic Balance Sheets

Econemic Balance Sheet: Current Asset
Assels
Sodks ocks
Domesic  Glbd  Tad  Bonde  Cash  Toal  Lisbllies Domesic  Global T
PVof Nondisc, Consumy $220578  §76293  $9151
dl $200000 250000 40000 SG00000 SEOODD 1200000  Begueshifelnsurance ]
Toal smEs w623 s8]
HumonCapitsl  $392651 _ $T08S4  $579504 $2034730  $24 2742031 MetWorth 7 5383773 saan $569.%
Tota SE651 I0PEN $IIEH 260018 $20448 2902051 Tasl o |
Assets
Sods
Domesic G Tad  Bondk  Cash  Tasl  Lisbillies
PV of Noncisc. Corsuemy
mo FP—— R Frocevest BT @Ec WS S RS WDE Beediensae
50% s - MumsnCsptsl  wwc  4mx  eve  meen 456 000x  Mawerh
Friec] 77 T 773 A7 177 P
PostCollege - Economic Balance Sheet Recommended Asset Allocation for Financial
0%
300% Assets
50% ok
00% Domesic b Tad  Bendk  Cah  Toal  Lisbiliies
209 % PV of Nordiec. Comeuery
05 — tome Financia Weall 33604 9480369 $796.471 -$LVB525 $ISELTI SL200000  Beouestlife lnsurance
o o . « —saroc Toal nE7  §76253 81
043 % 0 % 102502530354 4550 6065 7075 Trs a0 307 s s sa5s S0 S 0% Humon Copitl 392651 s130830 523594 $2034738 S4B §2742091  hetWarh 734798767 §534 958" $10 5
47500 Tora 706754 $TI25T FLA0MW6  $IESD $1706572 3842091 Tael 06754 $6TI2ST SLAZ0
nnnnnn mz8
1200000
52023569 Assets Liabilities & Net Worth
2660 Sicks
475237 Domesic  Gib8  Tad  Bonds  Cash  Toal  Lisbiies Dornesic Teba T3]

n (ear
E 2,000,000 ofNondisc Consuemy  20%  40% B0
to Firsncisl Wealt  283¢  400%  ee4%  982%  BLEX 000X BequestLifs Insurance 00z 00z g
] Tolal 0% 40 B0
gl nCopitd W% 48% 86 784% 456 DO0%  Metworh ne%x  mex s
\ [z / i ®6%  wme 2 o A 74

The initial columns contain a variety of input parameters specific to the
investor/household, in which the highlighted yellow cells are designed to be changed.
Once aninputis changed, please be patient, it can take several seconds for the model to
rerun and all of the calculations to update.

By changing an input parameter (and waiting several seconds), the key interactive charts,
the economic balance sheets, and the rest of the charts in workbook, all update.

The reason it takes several seconds to update is that many of the calculations involve user-
defined function written visual basic for applications (VBA). These user-defined functions
are explained in Appendix A of this document.
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Recommended Tinkering

Annuitization - A key parameter influencing consumption is the use of annuities.

Experiment with 0%, 50%, and 100% and observing the impact on consumption.

IEY Annuitize? U.O_I% |

Flexibility of Bequest vs. Consumption Annuitizati

B - nnuitization

wAl Strength of Bequest vs. Consumption Enter tjhe percentage
PAR Bequest Type of net worth to

prA Fixed Bequest $2,| annuitize during

yEN Eclucation Level Post retirement (0%-100%).
PZY Human Capital: Overall Equity Exposure

urman Canitals Clakhal v 1€ Evnnciira nf E an N oL

Consumption with Annuities set to 0%, 50%, and 100%:

Total Consumption (Real) Total Consumption (Real) Total Consumption (Real)
$300,000 $350,000 $500,000
& 450,000
300,000
$250,000 $400,000
$200,000 $250,000 $350,000
300,000
$200,000 s
$150,000 $250,000
$150,000 $200,000
$100,000
$100,000 $150,000 :
50,000 $100,000 S
’ $50,000 = $50,000
50 50 50
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 0 5 1015 20 25 30 35 40 45 50 55 60 65 70 75
Year Year Year
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Human Capital - Experiment by making human capital extremely safe (e.g. 100% bond-

like) and relatively riskier (e.g.55% equity-like ) and observing the impact on recommend
financial capital asset allocation and the the balance sheet.

Human Capital: Overall Equity Exposure 55.D_|% |
yEW Human Capital: Global xUS Exposure of E HC: Overall Equity Exposure ‘
Liabilities: Overall Equity Exposure Enter a value between 0% and ’
Liabilities: Global Exposure of Equities 100%, with a typical range between
Certainty Equivalent Return 5% and 40% See pages 72-76 of |

vI'N Current Year IK (2024).

Financial Equity Allocations for Different Human Capital Assumptions:

Assets Assets
Stocks Stocks
Domestic Global Total Domestic Global Total
Financial Wealth 34.4% 32.6% 67.0% Financial Wealth 0.0% 6.2% 6.2%
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Impatience for Consumption - Experiment by change the Impatience for

Consumption, aka the “subjective discount rate.” Low values, e.g. 1% or 2%, indicate a
patient investor and generally lead to increasing real consumption overtime. High values,
e.g. 9% or 10%, indicate high level of impatience and generally lead to decrease
consumption overtime.

Impatience for Consumption 2.0_|% ‘ 54

QA Pref. for Smooth Consumption Impatience for Consumption

23 Risk Tolerance The Impatience for Consumption:
B Nondiscretionary Consumption The Subjective Discount Rate - rho.
R} Financial Wealth: Domestic Stocks The "subjective discount rate"

488 Financial Wealth: Global Stocks xUS measures the degree to which the
? Financial Wealth: Bonds investor is impatient, preferring near
——— . . -term consumption relative to future
yEJ Financial Wealth: Cash AT T Sro T Al el
LY Retirement Age (2024).

An 4An AN +An

Impatience for Consumption Set to 2%, 5%, and 10%:

Total Consumption (Real) Total Consumption (Real) Total Consumption (Real)
$600,000 $350,000 $250,000
$500,000 $300,000 $200,000
$400,000 $250,000
150,000
$200,000 5150,
$300,000
$150,000 $100,000
$200,000
$100,000 =~
$50,000
$100,000 | =— $50,000 —
50 50 S0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Year Year Year
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Optimal versus Fixed Bequest - Based on the selected parameters, the model will
calculate the optimal bequest. Alternatively, one can specify a desired “Fixed” real
bequest. Based on the selection, the indifference curve is/ is not tangent to the trade-off
line between discretionary consumption and the bequest amount.

74N Bequest Type

Optimal

22 B

Fixed

vEN Education Level

Optimal

Optimal versus Fixed Bequest:

a

€ se0000

Guide

Notice that if you select 'Optimal' on the Bequest dropdown
menu (Dashboard cell F21), the indifference curve is tangent
1o the trade-off line. If you select as specific amount, e.g.
$500,000, this may no longer be the case.

Trade-Off Between Benquest Size & Discretionary Consumption

$120000

$100000

480,000

$40000

20,000

$0
S0 $1,000000 $2000000 $3,000,000 $4,000,000 $5000000 $6,000,000 $7,000,000 $5,000000 $5,000,000 $10000,000
Bequest (Real)

Guide

Trade-Off Between Benquest Size & Discretionary Consumption
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8 40000
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User-Defined Functions

Place Holder
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Resources

Reference

Idzorek, Thomas M., and Paul D. Kaplan. 2024. Lifetime Financial Advice: A
Personalized Optimal Multi-Level Approach. Charlottesville, VA: CFA Institute
Research Foundation. https://rpc.cfainstitute.org/sites/default/files/-
/media/documents/article/rf-brief/lifetime-financial-advice.pdf

“Book Club” YouTube Series

Session 1: https://www.youtube.com/watch?v=dKaDOLpWbs0
(Foreword, Part 1 Intro, Chapter 1, part of Chapter 2)

Session 2: https://www.youtube.com/watch?v=TAlulg1kESM

(part of Chapter 2 and part of Chapter 3)

Session 3: https://www.youtube.com/watch?v=FAgTEXREIcCE
(part of Chapter 3 and all of Chapter 4)

Session 4: https://www.youtube.com/watch?v=rTFA-GyTiBo
(Chapter 5 and Chapter 6)

Session 5: https://www.youtube.com/watch?v=s03N363-1_g
(Intro to Part 2, Chapter 7, and Chapter 8)

Session 6: https://www.youtube.com/watch?v=91RhBltnxCY
(Intro to Part 3, Chapter 9, and Chapter 10)

Session 7: https://www.youtube.com/watch?v=EhRY6v2HP6M
(Chapter 11)

Session 8: https://www.youtube.com/watch?v=finNYotADyl
(Chapter 12)
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https://rpc.cfainstitute.org/sites/default/files/-/media/documents/article/rf-brief/lifetime-financial-advice.pdf
https://rpc.cfainstitute.org/sites/default/files/-/media/documents/article/rf-brief/lifetime-financial-advice.pdf
https://urldefense.com/v3/__https:/www.youtube.com/watch?v=dKaDOLpWbs0__;!!D8DunMSJ4IdR!99TS6aa7QK5xM4c20toT47kCox8rcRQcOqZmc0_Hozyv2b2SrCpC5n50HiwCNpC7IAFQSr5ATtJmcoSXnJvoTOMTO1I$
https://urldefense.com/v3/__https:/www.youtube.com/watch?v=TAIuIg1kESM__;!!D8DunMSJ4IdR!99TS6aa7QK5xM4c20toT47kCox8rcRQcOqZmc0_Hozyv2b2SrCpC5n50HiwCNpC7IAFQSr5ATtJmcoSXnJvoEMm-wC8$
https://urldefense.com/v3/__https:/www.youtube.com/watch?v=FAgTExRElcE__;!!D8DunMSJ4IdR!99TS6aa7QK5xM4c20toT47kCox8rcRQcOqZmc0_Hozyv2b2SrCpC5n50HiwCNpC7IAFQSr5ATtJmcoSXnJvo8q1zizQ$
https://www.youtube.com/watch?v=rTFA-GyTiBo
https://urldefense.com/v3/__https:/www.youtube.com/watch?v=s03N363-I_g__;!!D8DunMSJ4IdR!99TS6aa7QK5xM4c20toT47kCox8rcRQcOqZmc0_Hozyv2b2SrCpC5n50HiwCNpC7IAFQSr5ATtJmcoSXnJvo0LKI-uQ$
https://urldefense.com/v3/__https:/www.youtube.com/watch?v=91RhBltnxCY__;!!D8DunMSJ4IdR!99TS6aa7QK5xM4c20toT47kCox8rcRQcOqZmc0_Hozyv2b2SrCpC5n50HiwCNpC7IAFQSr5ATtJmcoSXnJvoaKXQRIo$
https://urldefense.com/v3/__https:/www.youtube.com/watch?v=EhRY6v2HP6M__;!!D8DunMSJ4IdR!99TS6aa7QK5xM4c20toT47kCox8rcRQcOqZmc0_Hozyv2b2SrCpC5n50HiwCNpC7IAFQSr5ATtJmcoSXnJvoLSyLwGs$
https://urldefense.com/v3/__https:/www.youtube.com/watch?v=fjnNYotADyI__;!!D8DunMSJ4IdR!99TS6aa7QK5xM4c20toT47kCox8rcRQcOqZmc0_Hozyv2b2SrCpC5n50HiwCNpC7IAFQSr5ATtJmcoSXnJvo94V7lrY$

Disclosure and Copyright

This manual and the sample spreadsheet are designed for educational purposes.
There is no guarantee to the accuracy of the calculations. Use at your own risk.

Copyright 2026 © Morningstar, Inc. and Paul D. Kaplan. If there is a desire to use the
ideas and code contained in the spreadsheet for commercial purposes, please
contact Thomas.ldzorek@morningstar.com
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