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Motivation of the study

Life expectancy is the key driver of price — empirical evidence

New econometric pricing model [Source: Braun and Xu (2017b)]

In-sample - Out-of-sample
Py =§(ln LE, PE) = 1.231 — 0.206 In LE ~ 0.302PE e Py = §(In LE, PE) = 1.231 — 0.206 In LE — 0.392PE

ME = 0.000 ME = 0.006
MAE = 0.068 MAE = 0.081
RMSE = 0.092 RMSE = 0.106
R?=0.774 R?=0.777
0.8 0.8

I/DB =g(InLE,PE) =1.231 — 0.206In LE — 0.392PE, where

Po = LE: transaction price (TP) as a fraction of death benefit (DB)
LE: life expectancy (in years) used for pricing
PE: sum of premiums to LE (deterministic)

LE down — Py up
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Motivation of the study

Life expectancy is the key driver of price — theoretical evidence
Slmulated PO — IRR — k—relationship [Source: Braun and Xu (2017a)]

80-Year-Old Male Non-smoker

%
(=1
© k, or its natural loga-
T k=30or LE=178 ithm In k. i Lo
©3 e E—=150r LE — 104 rithm In k, 18 used to 1n-
o — k=10o0r LE =122 dicate underwriting ag-
T e gressiveness. through-
0.0 0.2 04 0.6 08 out the study
IRR
_ o0 m;Prob; 1— Prob;
Po= =20 @Wrirry + it {irirr)» Where

Po = LE: transaction price (TP) as a fraction of death benefit (DB)
k: implied mortality multiplier (VBT 2015) LE: life expectancy (in years)
Prob;: Survival probability at time / 7;: premium rate (to DB) at time /

k up — Prob; down & LE down & Py up
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Findings of the study

The current LE landscape

Consistent findings discovered from different samples:

Across samples

For different life cohorts, ITM and AVS underwrite differently

IT™ AVS
Conservative male; female;
(low k / long LE) healthy unhealthy
Aggressive female; male;
(high k / short LE) unhealthy healthy

Xu (I.LVW-HSG) Medical underwriting

August 1, 2017

7/ 25



Findings of the study

The current LE landscape

Seemingly contradictory findings discovered from different samples:

Sample data mostly from settlements providers (“main sample”)

@ On average, ITM’s underwriting is more aggressive than AVS’s,
Fasano’s and LST’, in both secondary and tertiary markets
(i.e. kirm > kavs, KFasanos krst or LEyrv < LEAvS, LErasano, LELsT)

Sample data from two investors (“side samples”)

@ On average, ITM’s underwriting is more conservative than AVS’s
(i.e. krrm < kavs or LErry > LEays)
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Findings of the study

The current LE landscape

Other findings:

Sample data mostly from settlements providers (“main sample”)

o Underwriters are sometimes chosen to evaluate those lives for
which they tend to give a more aggressive estimate (higher k /
shorter LE).

o Lives in the secondary market seem to be more impaired than
those in the tertiary market.
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Data sources

We thank all the data providers for supporting our research!

Source for Main sample 2011 2012 2013 2014 2015 2016 The main sample is
collected by

GWG Life €29 ()

Legacy Benefits 4/ v V) V) ¢ v (v) AA-Partners mOStly

Q Capital Strategies <3 v v v v v from settlements

Magna Life Settlements v v v v (V) providers.

Life Equity & N A v

The Lifeline Program |11 v v v v v v .

SLG 9SLG v W) v': data provided every
Settlement Group W) v v v v v month of the year.
LifeTrust VN v (V) : data provided in
Berkshire Settlementiy V) ) Vv (V) (V) some, but all months
Abacus Settlements & V) v v v v

Institutional Life Settlements V) v v v v of the year.

Asset manager 1 v v v v .

Asset manager 2 V) v v v Side Samples are
Habersham Funding T{ABER%HAM W) v v v provided by two

Life Settlement Solutions Life V) v v v .

RiverRock Partners 3 W) v v anonymous Investors.
FairMarket Life Settlements v v

Emergent Capital ‘Emergent (V)
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Descriptive statistics
ITM & AVS LEs in all samples, Fasano & LSI LEs only in side samples

n Min Median Max Mean

k) Transaction date 3,236 07/01/2011 24/03/2015 31/12/2016 03/11/2014
E Age (year) 3,234 20.2 80.7 101.0 78.3
& ITM LE (month) 2,026 5.2 63.8 342.0 70.0
=« AVS LE (month) 2,794 5.1 81.0 266.1 85.9
‘25 Fasano LE (month) 445 6.0 111.0 280.1 104.2
LSI LE (month) 185 17.5 97.4 253.1 95.4

The main sample is collected mostly from life settlements providers.

n Min Median Max Mean
= ITM undewriting date 584  02/11/2015 14/03/2016 07/10/2016  07/03/2016
% ITM Age (year) 584 64.0 84.7 98.3 84.3
E  ITM LE (month) 584 11.0 76.5 283.0 85.1
®  AVS undewriting date 584  02/11/2015  28/03/2016 01/11/2016  16/03/2016
< AVS Age (year) 584 64.0 84.7 98.2 84.4
0 AVS LE (month) 584 12.0 74.0 180.0 79.3
N ITM undewriting date 552 26/06/2009 26/05/2015 24/10/2016 18/02/2015
2 ITM Age (year) 552 54.8 80.2 98.1 80.8
£ ITM LE (month) 552 6.0 132.0 291.0 129.6
©  AVS undewriting date 552  25/06/2009  14/05/2015  25/10/2016  15/02/2015
$  AVS Age (year) 552 54.9 80.2 98.2 80.8
0 AVS LE (month) 552 12.0 125.5 222.0 125.0

The side samples are from life settlements investors.
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ITM vs. AVS

high k or In k (short LE): aggressive; low k or Ink (long LE): conservative

ITM’s underwriting is more aggressive than AVS’s in the main sample

1.5 20 25

Ink
1.0

- ~ NP N N

— ln\an, sec. mkt. — — Inkprag, tert. mkt.
—— Inkavs, sec. mkt. — —  Inkays, tert. mkt.

0.0 05

o< == - S P — N

A(lnk)

-1.0 -0.5

— N 7 NG

— In }‘CAV = In k]"n\q. s‘ec. m‘kt. — Ink s — ‘h] knv‘M. te%t. ml‘<t ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Q1/2011 Q3/2011 Q1/2012 Q3/2012 Q1/2013 Q3/2013 Q1/2014 Q3/2014 Q1/2015 Q3/2015 Q1/2016 Q3/2016
Transaction date

A(In k) = Inkavs — Inkipv < 0 (i.e. kit > kavs or LErmv < LEAVS) in
both secondary and tertiary markets across the whole sample period
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ITM vs. AVS

high k or In k (short LE): aggressive; low k or Ink (long LE): conservative

ITM’s underwriting is more conservative than AVS’s in the side
samples

© Main sample - Side sample 1 B Side sample 2

ke < kavs
© - n =432

krra < kavs ke < kavs
— n = 326 - n =339

= n=1,232 | n = 250 |- n =205
T ke > kavs (0.88,0.93) krrm > kavs ( krem > kavs
T T T T T T T T T T T T T T T
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
B (Inkrrus Inkays)

In krrag
The majority of lives received more aggressive LE estimates from AVS
than from ITM (krrm < kavs) in the side samples, while the main
sample shows the opposite.
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ITM vs. AVS

high k or In k (short LE): aggressive; low k or Ink (long LE): conservative

Consistent findings discovered from different samples:

Main sample Side sample 1 Side sample 2

© 432 1,232 1664 326 250 576 339 205 544
<

gl112) 429|541 84 | 103 |187 175 | 130 | 305
O R6%  35% |33% 26% | 41% |32% 52% | 63% |56%
o (3200 803 1,123 242 | 147 |389 164 | 75 |239
%3 4%  65% |67% 74% | 59% |68% 48% | 37% |44%
O Y, T, %y T,

7 7 7 7 7 7

K ~ K K
R A A
s Ly Ly Ly Ly Ly

Compared to a female life, it is more likely for a male life to have

kirm < kavs.-
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ITM vs. AVS

high k or In k (short LE): aggressive; low k or Ink (long LE): conservative

Consistent findings discovered from different samples:

Main sample
S-test: p = 0.000%**
p = 0.000%*%

n =32 SldC samplc 1
1=0615
o =0.649

n =330 Side sample 2
“j:: 2’;1 Kb st: p = 0.000%+%
7= ~test 1: p = 0.000%%%

.
Za ] -2 =136 o a-312

F = o test 2 p = 0.000+ iy o et 2 P = 0.000%+=

<

s o

224 _ i

2 — ki < kavs
2 — kit > kavs
;:E =

0.0

In krevtIn kavs
2

Healthiness is proxied by the average of kyryv and kavs:
higher % — more impaired life;
lower % — less impaired life.

Compared to an unhealthy life, it is more likely for a healthy life to
have kv < kavs.
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ITM vs. AVS

high k or In k (short LE): aggressive; low k or Ink (long LE): conservative

ITM’s underwriting is more aggressive than AVS’s, but more
conservative in the side samples

© o Main sample b Side sample 1 B Side sample 2
krem < kavs oL ke < kavs krrm < kavs
© - n =432 . — n = 326 — n =339
2]
2. i |
<
=
~ 4 i
= . n=1,232 | n = 250 n = 205
71.79,1.44) . krrm > kavs (0.88,0.93) krrwm > kavs kit > kavs
T T T T T T T T T T T T T
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
B (I Frra Inkavs)

In krru
Possibly due to the combination of:

A. Lives in side samples are healthier; plus
B. ITM more conservative in healthy lives and more aggressive in
unhealthy lives than AVS
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Secondary vs. tertiary market
high k or In k (short LE): aggressive; low k or

Lives in the secondary market seem to
the tertiary market.

Ink (long LE): conservative

be more impaired than those in

n=1750 ™ n =810 AVS n = 1,800
p=126 1=0972 =167
=105 st: p = 0.000%4* 932 KS-test: p = 0.000%%% o= 1722
Q4 — 1396 1 p = 0.000%** | tetest 1: p = 0.000%%* 9
= 5= 1306 . 688 p=0. = 1666
k=4.152 ttest 2: p = 0.000%%* = 1.008 £ =11.229 ttest 2: p = 0.000%** K = 2.067
z
= a ,
n o
=]
)
= i i
i Ty | T T T
= p=1142 Fasano n
e} = 1.252 KS-test: p = 0.003%* o
_‘5 g 5 =1513 tetest 13 p = 0.000%** , 4 :
1) £ =2.353 tetest 2: p = 0,000 = —0126 tetest 2: p = 0.069 £ =156
-
A i
=1
—— Tert. mkt.
3 A — — Sec. mkt.
o | ,
< T T T T T T T T T T T T
-2 0 2 4 -2 0 2 4 6 8

In Kunderwriter
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Secondary vs. tertiary market
high k or In k (short LE): aggressive; low k or Ink (long LE): conservative

Lives in the secondary market seem to be more impaired than those in
the tertiary market throughout the whole sample period.

5
=
&
k=
7 .
<
<2
oA ey

Q1/2011 Q172012 Q1/2013 Q1/2014 Q1/2015 Q1/2016
e  Sec. mkt. Tert. mkt.
—— Sec. mkt. conditional means ---- Tert. mkt. conditional means
—— Sec. mkt. unconditional mean Tert. mkt. unconditional mean
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Secondary vs. tertiary market
high k or In k (short LE): aggressive; low k or Ink (long LE): conservative

Main sample Compared to a life in the tertiary
market, it is more likely for a life in
the secondary market to have

216 472|688 kirat < Kavs.
50%  38%  |41% ITM = FAVS

432 1,232 1,664

Tert.

Possibly due to the combination of:
A. Tertiary lives are healthier; plus
B. ITM more conservative in

216 760 976 healthy lives and more aggressive

S B0%  62%  |59% : .
n in unhealthy lives than AVS
5 4, O
s >
2 %\
R
Ly Ly
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Explain the discrepancy — adverse selection?!
high k or In k (short LE): aggressive; low k or Ink (long LE): conservative

Underwriters are sometimes “chosen” to evaluate those lives for which
they tend to give a more aggressive estimate.

"= uu? IT™

o =136 KS-test: p = 0,000+

Probability density

—— Multiple LEs
— Single LE
T T T T
-2 0 2 4 6 8 1 -2 0 2 4 6 8 10 12

0 12

In Funderwriter
Lives valued ONLY by ITM (red curve —) tend to have a higher In kyry than
those by both ITM AND at least one other underwriter (black curve —).

The same goes for AVS, Fasano and LSI.
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Interpretations of the findings
Potential factors causing the current LE situation
Difference in LE estimates between underwriters:

o Underwriters:
- Underwriting methods
- Tables
- Incentives (historical)

Difference in impairment between secondary and tertiary markets:
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Interpretations of the findings

Potential factors causing the current LE situation

Difference in LE estimates between underwriters:

o Underwriters:
- Underwriting methods
- Tables
- Incentives (historical)
o Life settlements sell-side:
- LE cherry-picking

Difference in impairment between secondary and tertiary markets:
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Interpretations of the findings

Potential factors causing the current LE situation

Difference in LE estimates between underwriters:

o Underwriters:
- Underwriting methods
- Tables
- Incentives (historical)
o Life settlements sell-side:
- LE cherry-picking

Difference in impairment between secondary and tertiary markets:

o Legacy issue:
- STOLI
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