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1. Why was a generational table developed?	

A. In developing the 2012 Individual Annuity Reserve table, the Payout Annuity Table Team recommended and LATF concluded that it made sense to develop a generational mortality table through the use of projection factors.  This represented a departure from previous individual annuity mortality tables, which were all static tables.  However, using a generational table overcomes the disadvantage of using a static table that can become quickly dated in light of continuing mortality improvement.  Additionally, the projection of future mortality rates on a generational basis is not a new concept in actuarial practice, as it has been used for pension valuations since the introduction of Scale AA in connection with the 1994 series of base tables.   

Both United States population and annuitant experience mortality have demonstrated increased longevity over extended periods of time.  The Team reviewed mortality improvement rates in the general population from a variety of different sources and over a number of historical periods.  This included U.S. Life Tables developed by the Centers for Disease Control and Prevention, data published by the Human Mortality Database, and, most significantly, data from the Social Security Administration (SSA).  While the studies showed that there were some shorter periods of time where “dis-improvement” took place, the undeniable conclusion was that the trend of mortality improvement evidenced in the 20th century had continued into the first decade of the 21st century.  Furthermore, the SSA projected that further mortality improvements would occur for the years 2012 – 2022 in their 2010 Trustees report.  Validation that this improvement was consistent with changes in annuitant mortality was evident when the 2000 – 2004 life annuity mortality experience underpinning the 2012 table was compared to preliminary 2005 – 2008 annuitant experience data.

Given the expectations for the continuation of the trend of improvement in human longevity going forward, it seemed prudent to introduce a generational table that would reflect such expected mortality improvements on an ongoing basis.    

2. How were differences by size of payout incorporated into the table?	

Review of the source data used for the development of IAM-2012 showed mortality varied by factors such as benefit amount.  Why was the IAM-2012 developed without further refinement?

A. The Society of Actuaries’ Individual Annuity Experience Committee (IAEC) Individual Payout Study showed variations with experience mortality by factors such as benefit amount.  Consideration was given by the committee for splitting the table for other factors such as benefit amount.  Mortality generally decreased as the benefit amount increased.  One consideration involved the number of deaths.  For some ages, the data provided an inadequate number of deaths to produce a reliable rate.  Another consideration was the relationship between benefit amount and the reserve produced and the potential for the reserve to be reduced by splitting the benefit amount into multiple contracts.  However, given the IAEC’s observed difference in mortality by the size of the benefit amount, companies may want to consider these differences in pricing and cash flow testing.

3. Please clarify the application of age nearest birthday basis and the point at which the age is determined.  For example, most individuals have two ages in any given calendar year.  Using the age-near method, an individual’s age changes six months after his or her birthday.  Because the mortality rate is a function of age and calendar year, it is unclear how to determine the appropriate mortality rate(s) for a given calendar year.  Possible interpretations include, but are not limited to, the following:

· One mortality rate applies for a calendar year and is based on the person’s:
· age at the beginning of that calendar year;
· age at the beginning of the contract year that commences in that calendar year;
· age that is attained in that calendar year; or
· age on the valuation date (or anniversary of such valuation date).

· Two mortality rates apply for a calendar year.  One rate applies prior to the person attaining a new age.  Another rate applies once the person attains a new age.

A. The table is on an age nearest birthday (ANB) basis.  For purposes of the valuation, it would be ANB as of the valuation date.  This could be determined using an exact method at the valuation date or by some other method, such as using proxy to be ANB at issue/contract month plus number of months to the valuation date. 


4. Is there an ALB table?  If not, would it be appropriate to use a standard conversion from ALB to ANB?

A. There is no ALB table.  A standard conversion from ALB to ANB should be used.

5. The 2012 IAR Table is a “generational” mortality table.  In prescribing the methodology for using the table, the model rule makes use of the terms “calendar year” and “year” (see Sections 3E, 3F, 3H, 3I, and 5).  It appears that these two terms are synonymous.  However, these terms are not defined, and it is unclear what is meant by these terms.  Possible interpretations as to the meaning of these terms include, but are not limited to, the following:

•	calendar year of policy issue (issue year)
• 	calendar year of valuation (valuation year)
• 	calendar year of projection (projection year) as required by Actuarial Guideline XXXIII

The meaning of the terms is critical for determining n in the prescribed formula:

qx2012+n = qx2012 (1 – G2x)n

Can you please clarify if these references are to calendar year or projection year?

A. For the period table, it is the table for any given calendar year.  The “n” in the prescribed formula is really the projection year minus 2012, consistent with AG33.  For example, for policies with valuation year 2013, the period table would start with the 2013 table (which would be the 2012 table projected forward 1 year).  For the valuation, the second projection year (2014) would use the 2013 table improved 1 year, the third projection year (2015) would use the 2013 table improved 2 years and so on.  Therefore, 

· for 3E, it is already clear that this is calendar year;
· for 3F, it would be projection year;
· for 3H, it is already clearly stated as calendar year ;
· for 3I, it is projection years beyond 2012;
· for 5, it would work as stated in the point above (combination of calendar year and projection year).

6. There is evidence in the underlying experience or select and ultimate mortality.  Why was a select and ultimate table not developed?	

A. The mortality experience data underlying the new table did exhibit indications of a select and ultimate effect for life annuities.  However, the impact of selection appears to vary somewhat based on issue age, refund feature, income amount, as well as the source of the life payout annuity (i.e. immediate annuity, annuitization, or life settlement option).  Additionally, the effect of selection appears to largely occur in the first ten years after issue, and most life annuities have a refund feature, with a ten year certain period being very typical.  For these reasons, it was decided that attempting to introduce a select and ultimate table would result in an undesirable level of complexity that produced little if any added precision as compared to an aggregate table.  

7. For what statutory reserve determination methods are the 2014 IAR applicable?	

A. Below are the Actuarial Guidelines and Model Laws that either specifically reference the Annuity 2000 mortality table or reference the mortality table from the SVL.  The 2014 IAR would be the table required under these methods for contracts issued on or after the effective date.

Actuarial Guidelines that refer to mortality tables in the Standard Valuation Law:
· AG IX-A - Use of Substandard Annuity Mortality Tables in Valuing Impaired Lives Under Structured Settlements

· AG IX-B - Clarification of Methods Under Standard Valuation Law for Individual Single Premium Immediate Annuities, Any Deferred Payments Associated Therewith, Some Deferred Annuities, and Structured Settlements Contracts

· AG IX-C - Use of Substandard Annuity Mortality Tables in Valuing Impaired Lives Under Individual Single Premium Immediate Annuities

· AG XXXIII - Determining CARVM Reserves for Annuity Contracts with Elective Benefits

· AG XXXV - The Application of the Commissioners Annuity Reserve Method to Equity Indexed Annuities

· AG XLIII - CARVM for Variable Annuities

NAIC Model Laws:

· Model 235 - Interest-Indexed Annuity Contracts Model Regulation (Refers to standards in the SVL)

· Model 250 - Model Variable Annuity Regulation (Specifically references the Annuity 2000 Table)

· Model 820 - Standard Valuation Law  (No specific reference to Annuity 2000 Table)

· Model 821 - NAIC Model Rule for Recognizing a New Annuity Mortality Table for Use in Determining Reserve Liabilities for Annuities (Specifically references the Annuity 2000 Table).

8. For joint and last survivor annuities, how does the generational table work, for example, is the mortality improvement applied to individual lives and then frasierized or is it blended and applied to frasierized table rate?

A. Whether using either first principles or a frasierized methodology, first project the mortality rates with improvement for each individual and then combine or frasierize the projected rates. 

9. How is the blending done for unisex policies such as required in Massachusetts?  Is the blending done before or after improvement is reflected?  

A. Since requiring a specific ordering for the blending may pose implementation issues for some valuation systems, this determination will be left up to individual companies.  That being said, a company should be prepared to justify to interested regulators the appropriateness of whichever calculation methodology they select.

10. When the table states it is effective as of a certain date, does that mean that it is required to be used for issues on or after that date or is there a phase-in period where it allowed to be used for a certain period of time prior to it becoming required?

A. For statutory valuation, there is typically a phase-in period for new life mortality tables; however, there is not a phase-in for annuities (as reserves are going up, not down).  It is possible that the tables could become effective for tax reserves prior to becoming effective in a particular state for statutory valuation.

11. Please provide an example of the generational table development?	
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Projection Scale example.xlsx
Example

		Definitions and Information								Instructions								Inputs

		qx. The mortality rate from the 2012 period table at attained age x.								Inputs. You may specify three parameters. Gender and Age determine your qx of interest. Calendar Year determines the number of years of projection that is applied.								Gender (M or F)		F

																		Age (Years)		65

		rx. The annual rate of improvement from the G2 projection scale at attained age x.																Calendar Year		2013



		qx Improved. qx projected with mortality improvement to the selected calendar year.

										Formula. This formula states how the selected rx and Calendar Year are applied to the selected qx to calculate qx Improved.								qx Improved Formula

		This spreadsheet generates two outputs:

		1) In Outputs (J14), a single improved qx, which demonstrates how the projection scale impacts mortality for an individual in a particular calendar year.





		2) The Individual Annuity Reserving Table (I17), an improved mortality table, which demonstrates how the projection scale is applied to an entire period table. This table is controlled by the Calendar Year parameter only. The single improved qx in 1) will be a value in the improved table.

										Outputs. The selected Inputs generate three Outputs. qx and rx are base numbers populated from the tables. qx Improved is the selected qx with the selected rx applied.								Outputs

																		qx		0.00614600

																		rx		0.01300000

																		qx Improved		0.00606610





		2012 Period Table "IAM2012" (qx)								Projection Scale "G2" (rx)								Individual Annuity Reserving Table Improved to 2013

		Age		Female		Male				Age		Female		Male				Age		Female		Male

		0		0.00162100		0.00160500				0		0.01000000		0.01000000				0		0.00160479		0.00158895

		1		0.00040500		0.00040100				1		0.01000000		0.01000000				1		0.00040095		0.00039699

		2		0.00025900		0.00027500				2		0.01000000		0.01000000				2		0.00025641		0.00027225

		3		0.00017900		0.00022900				3		0.01000000		0.01000000				3		0.00017721		0.00022671

		4		0.00013700		0.00017400				4		0.01000000		0.01000000				4		0.00013563		0.00017226

		5		0.00012500		0.00016800				5		0.01000000		0.01000000				5		0.00012375		0.00016632

		6		0.00011700		0.00016500				6		0.01000000		0.01000000				6		0.00011583		0.00016335

		7		0.00011000		0.00015900				7		0.01000000		0.01000000				7		0.00010890		0.00015741

		8		0.00009500		0.00014300				8		0.01000000		0.01000000				8		0.00009405		0.00014157

		9		0.00008800		0.00012900				9		0.01000000		0.01000000				9		0.00008712		0.00012771

		10		0.00008500		0.00011300				10		0.01000000		0.01000000				10		0.00008415		0.00011187

		11		0.00008600		0.00011100				11		0.01000000		0.01000000				11		0.00008514		0.00010989

		12		0.00009400		0.00013200				12		0.01000000		0.01000000				12		0.00009306		0.00013068

		13		0.00010800		0.00016900				13		0.01000000		0.01000000				13		0.00010692		0.00016731

		14		0.00013100		0.00021300				14		0.01000000		0.01000000				14		0.00012969		0.00021087

		15		0.00015600		0.00025400				15		0.01000000		0.01000000				15		0.00015444		0.00025146

		16		0.00017900		0.00029300				16		0.01000000		0.01000000				16		0.00017721		0.00029007

		17		0.00019800		0.00032800				17		0.01000000		0.01000000				17		0.00019602		0.00032472

		18		0.00021100		0.00035900				18		0.01000000		0.01000000				18		0.00020889		0.00035541

		19		0.00022100		0.00038700				19		0.01000000		0.01000000				19		0.00021879		0.00038313

		20		0.00022800		0.00041400				20		0.01000000		0.01000000				20		0.00022572		0.00040986

		21		0.00023400		0.00044300				21		0.01000000		0.01000000				21		0.00023166		0.00043857

		22		0.00024000		0.00047300				22		0.01000000		0.01000000				22		0.00023760		0.00046827

		23		0.00024500		0.00051300				23		0.01000000		0.01000000				23		0.00024255		0.00050787

		24		0.00024700		0.00055400				24		0.01000000		0.01000000				24		0.00024453		0.00054846

		25		0.00025000		0.00060200				25		0.01000000		0.01000000				25		0.00024750		0.00059598

		26		0.00025600		0.00065500				26		0.01000000		0.01000000				26		0.00025344		0.00064845

		27		0.00026100		0.00068800				27		0.01000000		0.01000000				27		0.00025839		0.00068112

		28		0.00027000		0.00071000				28		0.01000000		0.01000000				28		0.00026730		0.00070290

		29		0.00028100		0.00072700				29		0.01000000		0.01000000				29		0.00027819		0.00071973

		30		0.00030000		0.00074100				30		0.01000000		0.01000000				30		0.00029700		0.00073359

		31		0.00032100		0.00075100				31		0.01000000		0.01000000				31		0.00031779		0.00074349

		32		0.00033800		0.00075400				32		0.01000000		0.01000000				32		0.00033462		0.00074646

		33		0.00035100		0.00075600				33		0.01000000		0.01000000				33		0.00034749		0.00074844

		34		0.00036500		0.00075600				34		0.01000000		0.01000000				34		0.00036135		0.00074844

		35		0.00038100		0.00075600				35		0.01000000		0.01000000				35		0.00037719		0.00074844

		36		0.00040200		0.00075600				36		0.01000000		0.01000000				36		0.00039798		0.00074844

		37		0.00042900		0.00075600				37		0.01000000		0.01000000				37		0.00042471		0.00074844

		38		0.00046300		0.00075600				38		0.01000000		0.01000000				38		0.00045837		0.00074844

		39		0.00050400		0.00080000				39		0.01000000		0.01000000				39		0.00049896		0.00079200

		40		0.00055200		0.00085900				40		0.01000000		0.01000000				40		0.00054648		0.00085041

		41		0.00060000		0.00092600				41		0.01000000		0.01000000				41		0.00059400		0.00091674

		42		0.00065000		0.00099900				42		0.01000000		0.01000000				42		0.00064350		0.00098901

		43		0.00069700		0.00106900				43		0.01000000		0.01000000				43		0.00069003		0.00105831

		44		0.00074000		0.00114200				44		0.01000000		0.01000000				44		0.00073260		0.00113058

		45		0.00078000		0.00121900				45		0.01000000		0.01000000				45		0.00077220		0.00120681

		46		0.00082500		0.00131800				46		0.01000000		0.01000000				46		0.00081675		0.00130482

		47		0.00088500		0.00145400				47		0.01000000		0.01000000				47		0.00087615		0.00143946

		48		0.00096400		0.00162700				48		0.01000000		0.01000000				48		0.00095436		0.00161073

		49		0.00105100		0.00182900				49		0.01000000		0.01000000				49		0.00104049		0.00181071

		50		0.00116100		0.00205700				50		0.01000000		0.01000000				50		0.00114939		0.00203643

		51		0.00130800		0.00230200				51		0.01000000		0.01100000				51		0.00129492		0.00227668

		52		0.00146000		0.00254500				52		0.01100000		0.01100000				52		0.00144394		0.00251701

		53		0.00161300		0.00277900				53		0.01100000		0.01200000				53		0.00159526		0.00274565

		54		0.00177400		0.00301100				54		0.01100000		0.01200000				54		0.00175449		0.00297487

		55		0.00195000		0.00325400				55		0.01200000		0.01300000				55		0.00192660		0.00321170

		56		0.00215400		0.00352900				56		0.01200000		0.01300000				56		0.00212815		0.00348312

		57		0.00239900		0.00384500				57		0.01200000		0.01400000				57		0.00237021		0.00379117

		58		0.00270000		0.00421300				58		0.01200000		0.01400000				58		0.00266760		0.00415402

		59		0.00305400		0.00463100				59		0.01300000		0.01500000				59		0.00301430		0.00456154

		60		0.00346000		0.00509600				60		0.01300000		0.01500000				60		0.00341502		0.00501956

		61		0.00391600		0.00561400				61		0.01300000		0.01500000				61		0.00386509		0.00552979

		62		0.00440900		0.00616900				62		0.01300000		0.01500000				62		0.00435168		0.00607647

		63		0.00493300		0.00675900				63		0.01300000		0.01500000				63		0.00486887		0.00665762

		64		0.00550700		0.00739800				64		0.01300000		0.01500000				64		0.00543541		0.00728703

		65		0.00614600		0.00810600				65		0.01300000		0.01500000				65		0.00606610		0.00798441

		66		0.00655100		0.00854800				66		0.01300000		0.01500000				66		0.00646584		0.00841978

		67		0.00703900		0.00907600				67		0.01300000		0.01500000				67		0.00694749		0.00893986

		68		0.00762800		0.00970800				68		0.01300000		0.01500000				68		0.00752884		0.00956238

		69		0.00831100		0.01046300				69		0.01300000		0.01500000				69		0.00820296		0.01030606

		70		0.00907400		0.01135700				70		0.01300000		0.01500000				70		0.00895604		0.01118665

		71		0.00991000		0.01241800				71		0.01300000		0.01500000				71		0.00978117		0.01223173

		72		0.01082700		0.01367500				72		0.01300000		0.01500000				72		0.01068625		0.01346988

		73		0.01183900		0.01515000				73		0.01300000		0.01500000				73		0.01168509		0.01492275

		74		0.01297400		0.01686000				74		0.01300000		0.01500000				74		0.01280534		0.01660710

		75		0.01428200		0.01881500				75		0.01300000		0.01500000				75		0.01409633		0.01853278

		76		0.01579900		0.02103100				76		0.01300000		0.01500000				76		0.01559361		0.02071554

		77		0.01755000		0.02354000				77		0.01300000		0.01500000				77		0.01732185		0.02318690

		78		0.01958200		0.02637500				78		0.01300000		0.01500000				78		0.01932743		0.02597938

		79		0.02197000		0.02957200				79		0.01300000		0.01500000				79		0.02168439		0.02912842

		80		0.02482100		0.03323400				80		0.01300000		0.01500000				80		0.02449833		0.03273549

		81		0.02835100		0.03753300				81		0.01200000		0.01400000				81		0.02801079		0.03700754

		82		0.03250900		0.04226100				82		0.01200000		0.01300000				82		0.03211889		0.04171161

		83		0.03732900		0.04744100				83		0.01100000		0.01300000				83		0.03691838		0.04682427

		84		0.04283000		0.05323300				84		0.01000000		0.01200000				84		0.04240170		0.05259420

		85		0.04899700		0.05985500				85		0.01000000		0.01100000				85		0.04850703		0.05919660

		86		0.05577400		0.06751400				86		0.00900000		0.01000000				86		0.05527203		0.06683886

		87		0.06314000		0.07634000				87		0.00800000		0.00900000				87		0.06263488		0.07565294

		88		0.07106600		0.08638800				88		0.00700000		0.00900000				88		0.07056854		0.08561051

		89		0.07950200		0.09763400				89		0.00700000		0.00800000				89		0.07894549		0.09685293

		90		0.08837700		0.10999300				90		0.00600000		0.00700000				90		0.08784674		0.10922305

		91		0.09749100		0.12311900				91		0.00600000		0.00700000				91		0.09690605		0.12225717

		92		0.10726900		0.13716800				92		0.00500000		0.00600000				92		0.10673266		0.13634499

		93		0.11820100		0.15217100				93		0.00500000		0.00500000				93		0.11761000		0.15141015

		94		0.13096900		0.16819400				94		0.00400000		0.00500000				94		0.13044512		0.16735303

		95		0.14644900		0.18526000				95		0.00400000		0.00400000				95		0.14586320		0.18451896

		96		0.16390800		0.19732200				96		0.00400000		0.00400000				96		0.16325237		0.19653271

		97		0.17969500		0.21475100				97		0.00300000		0.00300000				97		0.17915592		0.21410675

		98		0.19615100		0.23250700				98		0.00300000		0.00300000				98		0.19556255		0.23180948

		99		0.21315000		0.25039700				99		0.00200000		0.00200000				99		0.21272370		0.24989621

		100		0.23072200		0.26860700				100		0.00200000		0.00200000				100		0.23026056		0.26806979

		101		0.25150500		0.29001600				101		0.00200000		0.00200000				101		0.25100199		0.28943597

		102		0.27300700		0.31184900				102		0.00100000		0.00100000				102		0.27273399		0.31153715

		103		0.29508600		0.33396200				103		0.00100000		0.00100000				103		0.29479091		0.33362804

		104		0.31759100		0.35620700				104		0.00000000		0.00000000				104		0.31759100		0.35620700

		105		0.34036200		0.38000000				105		0.00000000		0.00000000				105		0.34036200		0.38000000

		106		0.36237100		0.40000000				106		0.00000000		0.00000000				106		0.36237100		0.40000000

		107		0.38411300		0.40000000				107		0.00000000		0.00000000				107		0.38411300		0.40000000

		108		0.40000000		0.40000000				108		0.00000000		0.00000000				108		0.40000000		0.40000000

		109		0.40000000		0.40000000				109		0.00000000		0.00000000				109		0.40000000		0.40000000

		110		0.40000000		0.40000000				110		0.00000000		0.00000000				110		0.40000000		0.40000000

		111		0.40000000		0.40000000				111		0.00000000		0.00000000				111		0.40000000		0.40000000

		112		0.40000000		0.40000000				112		0.00000000		0.00000000				112		0.40000000		0.40000000

		113		0.40000000		0.40000000				113		0.00000000		0.00000000				113		0.40000000		0.40000000

		114		0.40000000		0.40000000				114		0.00000000		0.00000000				114		0.40000000		0.40000000

		115		0.40000000		0.40000000				115		0.00000000		0.00000000				115		0.40000000		0.40000000

		116		0.40000000		0.40000000				116		0.00000000		0.00000000				116		0.40000000		0.40000000

		117		0.40000000		0.40000000				117		0.00000000		0.00000000				117		0.40000000		0.40000000

		118		0.40000000		0.40000000				118		0.00000000		0.00000000				118		0.40000000		0.40000000

		119		0.40000000		0.40000000				119		0.00000000		0.00000000				119		0.40000000		0.40000000

		120		1.00000000		1.00000000				120		0.00000000		0.00000000				120		1.00000000		1.00000000

		121		1.00000000		1.00000000				121		0.00000000		0.00000000				121		1.00000000		1.00000000

		122		1.00000000		1.00000000				122		0.00000000		0.00000000				122		1.00000000		1.00000000

		123		1.00000000		1.00000000				123		0.00000000		0.00000000				123		1.00000000		1.00000000

		124		1.00000000		1.00000000				124		0.00000000		0.00000000				124		1.00000000		1.00000000





Input Options

		Gender		Age		Calender Year

		M		0		2012

		F		1		2013

				2		2014

				3		2015

				4		2016

				5		2017

				6		2018

				7		2019

				8		2020

				9		2021

				10		2022

				11		2023

				12		2024

				13		2025

				14		2026

				15		2027

				16		2028

				17		2029

				18		2030

				19		2031

				20		2032

				21		2033

				22		2034

				23		2035

				24		2036

				25		2037

				26		2038

				27		2039

				28		2040

				29		2041

				30		2042

				31		2043

				32		2044

				33		2045

				34		2046

				35		2047

				36		2048

				37		2049

				38		2050

				39		2051

				40		2052

				41		2053

				42		2054

				43		2055

				44		2056

				45		2057

				46		2058

				47		2059

				48		2060

				49		2061

				50		2062

				51		2063

				52		2064

				53		2065

				54		2066

				55		2067

				56		2068

				57		2069

				58		2070

				59		2071

				60		2072

				61		2073

				62		2074

				63		2075

				64		2076

				65		2077

				66		2078

				67		2079

				68		2080

				69		2081

				70		2082

				71		2083

				72		2084

				73		2085

				74		2086

				75		2087

				76		2088

				77		2089

				78		2090

				79		2091

				80		2092

				81		2093

				82		2094

				83		2095

				84		2096

				85		2097

				86		2098

				87		2099

				88		2100

				89		2101

				90		2102

				91		2103

				92		2104

				93		2105

				94		2106

				95		2107

				96		2108

				97		2109

				98		2110

				99		2111

				100		2112

				101		2113

				102		2114

				103		2115

				104		2116

				105		2117

				106		2118

				107		2119

				108		2120

				109		2121

				110		2122

				111		2123

				112		2124

				113		2125

				114		2126

				115		2127

				116		2128

				117		2129

				118		2130

				119		2131

				120		2132

				121		2133

				122		2134

				123		2135

				124		2136






