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Source: Authors’ computations using Vanguard data; see text and Appendix Table 3 for variable definitions.

Appendix Table 2.  Estimated Determinants of Participant Target Date Fund Adoption Patterns



Source: Probit model of probability of adoption; OLS model of total contributions which include employer and employee contributions; and a multinomial logit model of pure versus mixed versus non-target date adopters. ‘New entrants’ are participants who enrolled with TDFs available in the investment menu; “existing participants” are those who enrolled prior to TDFs being introduced in the menu. Adoption effects are measured one year after first TDF appearance in menu.  Standard errors are clustered at the plan level. * Significant at 5%, *** significant at 1%.   Source: Authors’ computations using Vanguard data; see text and Appendix Table 3 for variable definitions.
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Table1

				Table 1.  Target-Date Fund Allocations by Target Year



				TDF Fund		Participant Age in 2010		Equity allocation (%)		U.S. stocks (%)		Non-U.S. stocks (%)		U.S. nominal bonds (%)		U.S. inflation-protected bonds (%)		Cash (%)

				2055		20		90		63.0		27.0		10.0		0.0		0.0

				2050		25		90		63.0		27.0		10.0		0.0		0.0

				2045		30		90		63.0		27.0		10.0		0.0		0.0

				2040		35		90		63.0		27.0		10.0		0.0		0.0

				2035		40		89		62.5		26.8		10.8		0.0		0.0

				2030		45		82		57.2		24.5		18.3		0.0		0.0

				2025		50		74		52.0		22.3		25.8		0.0		0.0

				2020		55		67		46.7		20.0		33.3		0.0		0.0

				2015		60		59		41.3		17.7		40.0		1.0		0.0

				2010		65		49		34.0		14.6		40.4		10.7		0.4

				2005		70		34		24.0		10.3		43.9		17.9		3.9

				Income		75		30		21.0		9.0		45.0		20.0		5.0

				Note: As of December 31, 2010.



				Source: Authors' tabulations.





Table2

				Table 2. Descriptive Characteristics:  Plans and Participants 												Sample, 2003-201506

				A. Plan Features and Participant Investment Behavior (% of accounts)



						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				Choice architecture features  

				TDF Default 		52.0		72.1		64.9		46.3

				New-hire auto enrollment 		32.9		49.5		27.4		30.1

				TDF adoption  

				TDF investor		24.7		100.0		100.0		0.0

				Pure TDF investor		15.7		100.0		0.0		0.0

				Mixed TDF investor		9.0		0.0		100.0		0.0

				Other plan features

				N Funds offered (mean)		25.6		24.5		24.4		26.0

				Employer stock offered  		48.4		46.6		53.0		48.3

				Loans offered 		88.4		88.0		92.8		87.9

				N plans		880		852		824		880

				N unique accounts		1,262,506		198,242		114,161		950,103



						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				New entrants 		19.7		54.5		24.2		11.8

				Log account balance (2015$)		9.9		8.1		10.1		10.2

				Job tenure (years)		10.0		5.0		8.7		11.3

				Young (%<35)		25.1		41.3		28.2		21.4

				Middle (% 35-55)		59.6		49.3		59.2		61.9

				Old (% >55)		15.2		9.4		12.6		16.8

				Male (%)		69.4		65.7		69.3		70.2

				Low HH income (% <$62.5K)		31.0		37.9		27.0		30.0

				Mid. HH income (% $62.5-$87.5K)		26.7		28.9		26.9		26.2

				High HH income (% >$87.5K)		42.3		33.1		46.0		43.7

				Low non-ret. fin. wealth (% <$7.3K)		17.9		28.2		17.4		15.9

				Mid. non-ret. fin, wealth (% $7.3K-$61.2K)		32.2		39.0		34.2		30.6

				High non-ret. fin. wealth (% >$61.2K)		49.9		32.8		48.4		53.6

				Financial crisis (% of year)		8.1		8.6		10.1		7.8





				Note: Post TDF adoption sample, observe each individual only 12 months after TDF introduction, select the last month.







Alt Table2

				Table 2. Descriptive Characteristics:  Plans and Participants 												Sample, 2003-201506								Table 2. Descriptive Characteristics:  Plans and Participants 

				A. Plan Features and Participant Investment Behavior (% of accounts)

																								A.  Sample over time

						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				Choice architecture features  																						Plans		% plans		Cum. %				Participants		% participants		Cum. %

				TDF Default 		52.0		72.1		64.9		46.3

				New-hire auto enrollment 		32.9		49.5		27.4		30.1												2003		6		1%		1%				11,310		1%		1%

				TDF adoption  																				2004		93		11%		11%				87,514		7%		8%

				TDF investor		24.7		100.0		100.0		0.0												2005		109		12%		24%				189,648		15%		23%

				Pure TDF investor		15.7		100.0		0.0		0.0												2006		157		18%		41%				204,932		16%		39%

				Mixed TDF investor		9.0		0.0		100.0		0.0												2007		168		19%		61%				403,984		32%		71%

				Other plan features																				2008		129		15%		75%				208,196		16%		88%

				N Funds offered (mean)		25.6		24.5		24.4		26.0												2009		63		7%		82%				46,046		4%		91%

				Employer stock offered  		48.4		46.6		53.0		48.3												2010		48		5%		88%				42,177		3%		95%

				Loans offered 		88.4		88.0		92.8		87.9												2011		43		5%		93%				8,224		1%		95%

				N plans		880		852		824		880												2012		27		3%		96%				19,282		2%		97%

				N unique accounts		1,262,506		198,242		114,161		950,103												2013		22		3%		98%				37,172		3%		100%

																								2014		15		2%		100%				4,021		0%		100%

						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 												Total		880		100%						1,262,506		100%

				New entrants 		19.7		54.5		24.2		11.8

				Log account balance (2015$)		9.9		8.1		10.1		10.2

				Job tenure (years)		10.0		5.0		8.7		11.3

				Young (%<35)		25.1		41.3		28.2		21.4

				Middle (% 35-55)		59.6		49.3		59.2		61.9

				Old (% >55)		15.2		9.4		12.6		16.8

				Male (%)		69.4		65.7		69.3		70.2

				Low HH income (% <$62.5K)		31.0		37.9		27.0		30.0

				Mid. HH income (% $62.5-$87.5K)		26.7		28.9		26.9		26.2

				High HH income (% >$87.5K)		42.3		33.1		46.0		43.7

				Low non-ret. fin. wealth (% <$7.3K)		17.9		28.2		17.4		15.9

				Mid. non-ret. fin, wealth (% $7.3K-$61.2K)		32.2		39.0		34.2		30.6

				High non-ret. fin. wealth (% >$61.2K)		49.9		32.8		48.4		53.6

				Financial crisis (% of year)		8.1		8.6		10.1		7.8





				Note: Post TDF adoption sample, observe each individual only 12 months after TDF introduction, select the last month.







Table3

				Table 3.  Plan Choice Architecture: Summary of Predicted Effects on Employee Outcomes 

				TDF adoption sample



				In percent										Probability of TDF Adoption (1)				Total Contributions to TDFs (2)				Probability of Pure TDF (3)				Probability of Mixed TDF (4)



				Sample mean										24.7				18.9				15.7				9.0



				Choice Architecture

				I. Voluntary choice

						A.  Existing employees								10.2				7.6				3.9				5.6

						B.  New entrants								28.4				27.4				14.5				13.2



				II. Auto enroll of new entrants to TDF

						A.  Existing employees								21.7				18.7				14.1				7.9

						B.  New entrants								78.7				73.2				74.9				17.2



				III.  Summary of effects

						Active choice effect (IB v. IA)								2.8				3.6				3.8				2.3

						Endorsement effect (IIA v. IA)								2.1				2.5				3.6				1.4

						Default effect (IIB v. IB)								2.8				2.7				5.2				1.3











				Table 3.  Plan Choice Architecture: Summary of Predicted Effects on Employee Outcomes 																						OLDER VERSION

				TDF adoption sample



				In percent										Probability of TDF Adoption (1)				Total Contributions to TDFs (2)				Probability of Pure TDF (3)				Probability of Mixed TDF (4)



				Sample mean										24.7				18.9				15.7				9.0





				Choice Architecture

				I. Existing employees

						A.  Voluntary choice								10.2				7.6				3.9				5.6

						B.  Auto enroll of new entrants to TDF								21.7				18.7				14.1				7.9



				II. New entrants

						A.  Voluntary choice								28.4				27.4				14.5				13.2

						B.  Auto enroll of new entrants to TDF								78.7				73.2				74.9				17.2



				III.  Summary of effects

						Reference (I.A.)								1.0				1.0				1.0				1.0

						Demonstration effect (I.B. v. I.A.)								2.1				2.5				3.6				1.4

						Active choice effect (II.A. v. I.A.)								2.8				3.6				3.8				2.3

						Default effect (II.B. v. I.A.)								7.7				9.7				19.4				3.0



				Source: Predicted effects derived from models in Appendix (probability of adoption, employee contributions, and pure versus

				mixed target-date adopters), with all other variables held at sample means.  "New entrants" are participants who enrolled with

				target-date funds offered in the investment menu; "existing participants" are those who enrolled prior to target-date funds 

				being introduced in the menu.   Adoption effects measure 12-months after first appearance of target-date funds in menu.

				Total contributions include employer and employee contributions.







Table4

				TDF investors (Non, Pure or Mixed)  are classified using contribution data.

				Table 4. Contribution Allocations and Portfolio Characteristics of TDF adoption sample														(TDF adoption sample)







				A. Contribution allocations (%)

								Cash		Bonds		Balanced/ TDF		U.S. Equities		International Equities		Company Stock

				All investors				17.3		6.4		29.6		34.3		6.6		5.7

				Non TDF investors				22.3		7.7		13.7		41.9		7.7		6.8

				Pure TDF investors				0.0		0.0		100.0		0.0		0.0		0.0

				Mixed TDF investors				5.9		7.2		39.9		31.1		9.3		6.5





				B. Portfolio characteristics (%)						Six-factor CAPM, Predicted

								Equity share		Monthly  Returns		Monthly Risk (σ)		Sharpe Ratio		NSR/TV

				All investors				67.0		0.44		2.75		16.2		20.7

				Non TDF investors				63.0		0.36		2.71		16.7		25.3

				Pure TDF investors				80.8		0.70		2.77		15.5		3.6

				Mixed TDF investors				76.1		0.60		3.07		13.1		12.1





				C. Portfolio risk exposures																				C2. Comparison of portfolio risk exposures by employee types, and TDF investor types

								β(Mkt)		β(SMB)		β(HML)		β(UMD)		β(Default)		β(Term)		β(RMSE)						New entrants		Existing employees		Diff.(Existing - New)		Ttest		Non TDF investors		Pure TDF investors		Mixed TDF investors		Diff.(Pure - Mixed)		Ttest		Diff.(Pure - Non)		Ttest		Diff.(Mixed - Non)		Ttest

				All investors				0.636		-0.011		0.084		-0.008		0.117		0.080		0.010				β(Mkt)		0.621		0.640		0.019		***		0.616		0.689		0.710		-0.021		***		0.073		***		0.094		***

				   New entrants				0.621		-0.024		0.086		-0.002		0.150		0.099		0.008				β(SMB)		-0.024		-0.008		0.016		***		0.001		-0.073		-0.006		-0.066		***		-0.074		***		-0.007		***

				   Existing employees				0.640		-0.008		0.083		-0.010		0.109		0.075		0.010				β(HML)		0.086		0.083		-0.003		***		0.079		0.099		0.093		0.006		***		0.020		***		0.014		***

				Non TDF investors				0.616		0.001		0.079		-0.011		0.096		0.065		0.010				β(UMD)		-0.002		-0.010		-0.008		***		-0.011		0.005		-0.005		0.010		***		0.016		***		0.006		***

				Pure TDF investors				0.689		-0.073		0.099		0.005		0.201		0.138		0.007				β(Defaultprem)		0.150		0.109		-0.041		***		0.096		0.201		0.151		0.050		***		0.105		***		0.055		***

				Mixed TDF investors				0.710		-0.006		0.093		-0.005		0.151		0.103		0.011				β(Termprem)		0.099		0.075		-0.024		***		0.065		0.138		0.103		0.035		***		0.073		***		0.038		***

				Note: All of the following β differences are significant at the 1% level: new entrants versus existing employees, pure versus mixed investors,																				β(RMSE)		0.008		0.010		0.002		***		0.010		0.007		0.011		-0.004		***		-0.003		***		0.001		***

				and pure versus nonTDF and mixed versus nonTDF investors.





















Table5

				 (OLS coefficients; TDF adoption sample)

				Table 5. Marginal Effects of Equity Share and Target-date Fund Treatment





						Mean		Equity Share (1)						Equity Share (2)

				TDF investors (%)

				Pure TDF Investors  		15.7		0.240		**				0.212		**

				Mixed TDF Investors 		9.0		0.126		**				0.116		**

				Young*Pure TDF Investors (%)		6.5								0.125		**

				Old*Pure TDF Investors (%)		1.5								-0.139		**

				Young*Mixed TDF Investors (%)		2.6								0.062		**

				Old*Mixed TDF Investors (%)		1.1								-0.043		**

				Choice architecture

				New-hire auto enrollment  (%)		32.9		-0.017						-0.018		 

				New entrants  		19.7		-0.016						-0.022

				Participant characteristics

				Log balance (mean 2015$)		9.9		0.024		**				0.024		**

				Job tenure (years)		10.0		-0.002		**				-0.002		**

				Young (% <35)		25.1		0.046		**				0.010		*

				Old (% >55)		15.2		-0.117		**				-0.100		**

				Male (%)		69.4		0.032		**				0.032		**

				HH income low (% <$62.5K)		31.0		-0.026		**				-0.027		**

				HH income high (%>$87.5K)		42.3		0.015		**				0.015		**

				Wealth low (%<$7.3K)		17.9		-0.028		**				-0.029		**

				Wealth high (%>$61.2K)		49.9		0.025		**				0.024		**

				Financial crisis (% months)		8.1		-0.012						-0.010

				Intercept				0.445		**				0.458		**

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				R-squared				0.151						0.158

				Mean of dependent variable				67.0%						67.0%

				Notes:* Significant at 5%, ** Significant at 1%. 



























































Table6

				 (OLS coefficients; TDF adoption sample)

				Table 6. Marginal Effects of Portfolio Characteristics and Target-date Fund Treatment





						Mean		Monthly   Return 				Monthly Risk (σ)				Sharpe       Ratio				NSR/TV								Ann ret		Annualized SD

				TDF investors (%)

				Pure TDF Investors  		15.7		0.0019		*		0.0032		**		-0.0687				-0.2703		**						2.35%		1.11%

				Mixed TDF Investors 		9.0		0.0014		*		0.0029		**		-0.0348				-0.1344		**						1.74%		1.00%

				Choice architecture

				New-hire auto enrollment  (%)		32.9		-0.0014				-0.0010				-0.0722				0.0051

				New entrants  		19.7		-0.0006				-0.0012		**		-0.0209				0.0225		 

				Participant characteristics

				Log balance (mean 2015$)		9.9		0.0004				0.0008		**		-0.0015				-0.0165		**

				Job tenure (years)		10.0		-0.0000				-0.0001		**		0.0022		**		0.0015		**

				Young (% <35)		25.1		0.0002				0.0013		**		-0.0079				-0.0019

				Old (% >55)		15.2		-0.0006				-0.0041		**		0.0401		**		0.0440		**

				Male (%)		69.4		0.0003				0.0013		**		0.0089				-0.0033

				HH income low (% <$62.5K)		31.0		-0.0004		**		-0.0011		**		0.0028				0.0182		**

				HH income high (%>$87.5K)		42.3		-0.0001				0.0005		**		-0.0111		*		-0.0080		**

				Wealth low (%<$7.3K)		17.9		0.0001				-0.0009		**		0.0250		*		0.0224		**

				Wealth high (%>$61.2K)		49.9		-0.0002				0.0009		**		-0.0182		**		-0.0148		**

				Financial crisis (% months)		8.1		-0.0528		**		0.0006				-1.3855		**		0.0385		*

				Intercept				0.0320		**		0.0286		**		1.0203		**		0.3548		**

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				R-squared				0.514				0.247				0.447				0.179

				Mean of dependent variable				0.0044				0.0275				0.1621				0.2069								5.37%		9.53%

				Notes: * Significant at 5%, ** Significant at 1%. Controls include plan-level controls for number of funds, static allocation funds offered, employer stock and loans offered, and

				monthly fixed effects and and industry fixed effects.  Standard errors clustered at the plan level.









Table7

				 (OLS coefficients; TDF adoption sample)

				Table 7. Marginal Effects of Risk Exposures

				Controlled with MONTH time effects





						Mean		β(Mkt)				β(SMB)				β(HML)				β(UMD)				β(Default)				β(Term)				β(RMSE)

				TDF investors (%)

				Pure TDF Investors  		15.7		0.135		**		-0.084		**		0.026		**		0.012		**		0.101		**		0.072		**		-0.002		**

				Mixed TDF Investors 		9.0		0.090		**		-0.015		**		0.013		**		0.004		**		0.050		**		0.040		**		0.001		*

				Choice architecture

				New-hire auto enrollment  (%)		32.9		-0.018				-0.002				-0.011		*		0.002				-0.008				-0.005				-0.001		*

				New entrants  		19.7		-0.015				0.014		**		-0.000				0.003		**		0.001				-0.003				-0.000

				Participant characteristics

				Log balance (mean 2015$)		9.9		0.022		**		0.003		**		0.002		**		-0.000				0.002		**		0.000				0.000		**

				Job tenure (years)		10.0		-0.002		**		-0.001		**		0.000				-0.000		*		-0.001		**		-0.001		**		-0.000		*

				Young (% <35)		25.1		0.032		**		0.005		**		0.011		**		0.003		**		0.011		**		-0.007		**		0.001		**

				Old (% >55)		15.2		-0.100		**		-0.009		**		-0.013		**		-0.001		**		-0.010		**		0.012		**		-0.001		**

				Male (%)		69.4		0.028		**		0.006		**		0.001				-0.000				0.002				-0.004		**		0.001		**

				HH income low (% <$62.5K)		31.0		-0.026		**		-0.003		**		-0.003		**		0.000				-0.003		**		-0.001		*		-0.000		**

				HH income high (%>$87.5K)		42.3		0.015		**		0.004		**		0.002		**		0.000				0.002		**		0.001				0.000		**

				Wealth low (%<$7.3K)		17.9		-0.028		**		-0.002		**		-0.001				0.000				-0.003		*		-0.001		*		-0.000		**

				Wealth high (%>$61.2K)		49.9		0.024		**		0.003		**		-0.000				0.000				0.001				-0.000				0.000		**

				Financial crisis (% months)		8.1		-0.004				-0.005				0.013				0.003				0.003				0.004				0.001

				Intercept				0.451		**		-0.048		**		0.065		**		-0.022		**		0.027		*		0.053		**		0.007		**

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				R-squared				0.111				0.140				0.098				0.111				0.247				0.151				0.151

				Mean of dependent variable				0.636				-0.011				0.084				-0.008				0.117				0.080				0.010

				Notes: * Significant at 5%, ** Significant at 1%. Controls include plan-level controls for number of funds, static allocation funds offered, employer stock and loans offered, and

				monthly fixed effects and and industry fixed effects.  Standard errors clustered at the plan level.





FIg 1

				(TDF adoption sample)

				Figure 1.  Equity allocation by age and investor type

















































				Source: Authors' calculations.







































				By investor type																												VE vs. AE

				All investors						Non-TDF Investors						Mixed TDF Investors						Pure TDF Investors										VE						AE

				Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share						Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share

				18		63.2%		70.9%		18		28.4%		55.4%		18		76.6%		79.1%		18		88.2%		81.9%						18		0.56		0.69		18		0.76		0.75

				19		63.8%		72.2%		19		38.1%		60.1%		19		71.9%		76.8%		19		88.2%		83.7%						19		0.61		0.70		19		0.68		0.75

				20		64.1%		72.7%		20		41.0%		62.6%		20		76.4%		80.8%		20		88.8%		83.2%						20		0.62		0.72		20		0.67		0.74

				21		71.9%		76.6%		21		43.8%		63.7%		21		78.7%		81.6%		21		89.1%		84.3%						21		0.66		0.73		21		0.77		0.80

				22		70.0%		75.5%		22		47.9%		64.6%		22		77.8%		80.9%		22		89.1%		84.7%						22		0.66		0.73		22		0.73		0.78

				23		69.9%		74.8%		23		52.6%		65.4%		23		80.3%		81.6%		23		88.9%		84.8%						23		0.69		0.74		23		0.71		0.76

				24		70.1%		74.3%		24		55.9%		66.1%		24		80.8%		81.4%		24		89.0%		85.0%						24		0.70		0.74		24		0.71		0.75

				25		70.5%		73.9%		25		58.3%		66.5%		25		81.2%		80.8%		25		89.1%		85.0%						25		0.71		0.74		25		0.70		0.74

				26		69.5%		73.1%		26		58.6%		66.4%		26		80.1%		80.4%		26		88.9%		85.0%						26		0.70		0.73		26		0.69		0.73

				27		70.4%		72.8%		27		60.6%		66.5%		27		80.7%		79.8%		27		88.9%		84.7%						27		0.71		0.73		27		0.69		0.72

				28		70.4%		72.2%		28		61.7%		66.3%		28		80.5%		80.1%		28		88.9%		84.5%						28		0.71		0.73		28		0.69		0.72

				29		70.5%		72.2%		29		62.4%		66.7%		29		80.4%		80.1%		29		88.7%		84.1%						29		0.72		0.73		29		0.68		0.71

				30		70.4%		71.8%		30		63.1%		66.8%		30		80.4%		79.7%		30		88.4%		84.0%						30		0.72		0.73		30		0.68		0.70

				31		70.8%		71.5%		31		64.3%		66.6%		31		80.7%		79.6%		31		88.3%		84.0%						31		0.72		0.73		31		0.68		0.70

				32		71.2%		71.2%		32		65.2%		66.8%		32		81.1%		79.2%		32		88.2%		83.5%						32		0.72		0.72		32		0.69		0.69

				33		71.4%		70.9%		33		65.8%		66.5%		33		81.1%		79.2%		33		87.8%		83.3%						33		0.73		0.72		33		0.69		0.69

				34		71.8%		70.6%		34		66.5%		66.5%		34		80.9%		79.0%		34		87.8%		82.5%						34		0.73		0.72		34		0.69		0.68

				35		71.6%		70.3%		35		66.7%		66.3%		35		81.1%		78.8%		35		87.8%		82.8%						35		0.73		0.71		35		0.69		0.68

				36		71.7%		70.1%		36		66.9%		66.2%		36		81.0%		78.6%		36		87.7%		82.5%						36		0.73		0.71		36		0.69		0.68

				37		71.7%		69.6%		37		67.1%		65.8%		37		81.1%		78.4%		37		87.7%		82.1%						37		0.73		0.71		37		0.69		0.67

				38		71.8%		69.1%		38		67.4%		65.5%		38		81.2%		78.0%		38		87.3%		81.2%						38		0.73		0.70		38		0.70		0.67

				39		71.3%		68.9%		39		67.6%		65.4%		39		81.0%		77.7%		39		82.1%		79.6%						39		0.72		0.70		39		0.70		0.67

				40		70.5%		68.5%		40		66.8%		65.1%		40		80.3%		77.9%		40		84.6%		81.0%						40		0.72		0.70		40		0.68		0.66

				41		70.7%		68.2%		41		67.3%		64.9%		41		80.0%		77.1%		41		83.3%		80.5%						41		0.72		0.70		41		0.69		0.66

				42		70.1%		67.9%		42		66.8%		64.6%		42		79.4%		77.0%		42		82.5%		80.4%						42		0.71		0.69		42		0.68		0.66

				43		69.8%		67.6%		43		66.7%		64.3%		43		78.7%		76.9%		43		82.2%		80.2%						43		0.71		0.69		43		0.67		0.65

				44		69.2%		67.1%		44		66.3%		64.0%		44		78.6%		76.5%		44		80.2%		79.8%						44		0.70		0.68		44		0.67		0.64

				45		68.7%		66.7%		45		66.0%		63.7%		45		77.8%		75.6%		45		78.7%		79.5%						45		0.70		0.68		45		0.66		0.64

				46		68.3%		66.4%		46		65.9%		63.5%		46		76.8%		75.3%		46		77.4%		78.9%						46		0.70		0.68		46		0.66		0.64

				47		67.5%		66.0%		47		65.2%		63.0%		47		76.4%		75.5%		47		76.5%		78.6%						47		0.69		0.67		47		0.65		0.63

				48		67.6%		65.6%		48		65.6%		62.8%		48		75.1%		74.7%		48		75.7%		78.0%						48		0.69		0.67		48		0.65		0.63

				49		66.7%		65.3%		49		64.9%		62.6%		49		74.3%		74.5%		49		73.6%		77.7%						49		0.68		0.67		49		0.64		0.62

				50		65.7%		65.0%		50		64.1%		62.2%		50		73.3%		73.8%		50		71.4%		76.9%						50		0.67		0.66		50		0.64		0.62

				51		65.4%		64.7%		51		64.1%		62.0%		51		72.3%		73.8%		51		69.7%		77.1%						51		0.66		0.66		51		0.63		0.62

				52		64.3%		64.3%		52		63.0%		61.6%		52		70.9%		73.2%		52		68.4%		77.1%						52		0.65		0.66		52		0.62		0.61

				53		63.8%		63.9%		53		62.6%		61.3%		53		70.1%		73.2%		53		67.8%		76.2%						53		0.65		0.65		53		0.61		0.61

				54		62.8%		63.4%		54		61.7%		60.8%		54		69.8%		72.1%		54		65.9%		76.3%						54		0.64		0.65		54		0.60		0.60

				55		61.5%		62.8%		55		60.6%		60.4%		55		67.4%		71.3%		55		64.4%		75.4%						55		0.63		0.64		55		0.58		0.59

				56		60.4%		62.3%		56		59.5%		59.9%		56		66.7%		71.2%		56		62.9%		75.5%						56		0.62		0.64		56		0.57		0.59

				57		59.6%		61.8%		57		58.7%		59.4%		57		65.7%		70.8%		57		62.2%		75.3%						57		0.61		0.63		57		0.56		0.58

				58		59.0%		61.1%		58		58.3%		58.7%		58		64.4%		69.9%		58		61.0%		74.6%						58		0.61		0.62		58		0.55		0.58

				59		57.7%		60.3%		59		57.0%		57.9%		59		64.0%		69.4%		59		58.5%		74.0%						59		0.59		0.62		59		0.54		0.57

				60		56.9%		59.3%		60		56.3%		56.8%		60		62.9%		68.1%		60		57.0%		73.1%						60		0.58		0.61		60		0.53		0.56

				61		55.0%		58.4%		61		54.4%		55.9%		61		61.8%		68.2%		61		54.7%		72.8%						61		0.57		0.60		61		0.50		0.55

				62		54.5%		57.3%		62		54.0%		54.6%		62		60.5%		68.1%		62		53.6%		72.0%						62		0.56		0.59		62		0.50		0.54

				63		53.9%		57.2%		63		53.6%		54.5%		63		60.0%		67.2%		63		52.2%		72.1%						63		0.55		0.59		63		0.50		0.53

				64		53.1%		56.5%		64		52.9%		54.0%		64		59.3%		66.0%		64		50.5%		71.4%						64		0.55		0.58		64		0.47		0.53

				65		51.6%		55.4%		65		51.4%		52.9%		65		57.4%		65.8%		65		48.5%		70.0%						65		0.53		0.57		65		0.47		0.51

				66		50.6%		54.4%		66		50.8%		51.9%		66		53.8%		65.1%		66		46.5%		69.5%						66		0.52		0.56		66		0.46		0.50

				67		48.7%		54.3%		67		48.6%		51.7%		67		57.7%		65.4%		67		44.4%		68.1%						67		0.51		0.56		67		0.43		0.50

				68		50.4%		53.2%		68		50.8%		50.8%		68		56.5%		64.2%		68		43.5%		67.6%						68		0.52		0.54		68		0.44		0.49

				69		48.5%		53.1%		69		48.6%		50.6%		69		57.9%		65.9%		69		42.3%		67.2%						69		0.50		0.54		69		0.43		0.49

				70		46.3%		51.5%		70		46.8%		49.3%		70		50.6%		64.9%		70		40.1%		66.7%						70		0.48		0.53		70		0.40		0.48

				71		47.9%		51.3%		71		48.9%		49.3%		71		52.7%		62.6%		71		35.7%		66.9%						71		0.51		0.53		71		0.36		0.46

				72		46.7%		51.3%		72		47.4%		48.9%		72		59.5%		65.7%		72		35.3%		64.7%						72		0.48		0.51		72		0.42		0.50

				73		46.2%		49.5%		73		47.0%		47.7%		73		46.3%		66.0%		73		34.0%		65.3%						73		0.49		0.51		73		0.33		0.43

				74		44.5%		48.6%		74		45.5%		46.7%		74		40.4%		61.9%		74		36.3%		63.2%						74		0.46		0.49		74		0.36		0.45

				75		44.3%		48.9%		75		45.2%		46.6%		75		46.2%		61.8%		75		34.8%		66.5%						75		0.45		0.50		75		0.39		0.43

				76		47.7%		47.7%		76		49.0%		45.9%		76		50.1%		57.8%		76		34.5%		61.1%						76		0.48		0.48		76		0.46		0.46

				77		48.9%		47.8%		77		49.6%		46.3%		77		53.9%		59.3%		77		34.7%		62.8%						77		0.49		0.48		77		0.46		0.46

				78		46.5%		47.3%		78		47.3%		45.5%		78		47.0%		56.6%		78		35.0%		66.9%						78		0.47		0.48		78		0.41		0.42

				79		52.6%		45.9%		79		52.8%		45.2%		79		75.3%		53.9%		79		42.3%		63.3%						79		0.54		0.46		79		0.38		0.41

				80		39.9%		45.5%		80		40.9%		43.3%		81		40.5%		56.0%		80		30.8%		64.3%						80		0.39		0.46		80		0.49		0.44

				81		51.4%		45.7%		81		53.0%		44.3%		82		58.0%		66.6%		81		33.2%		61.5%						81		0.55		0.46		81		0.33		0.43

				82		43.1%		42.4%		82		43.4%		41.8%		83		68.5%		56.2%		82		30.5%		50.6%						82		0.42		0.43		82		0.54		0.35

				83		38.6%		41.8%		83		37.7%		40.3%		88		66.6%		51.5%		83		29.3%		61.2%						83		0.42		0.44		83		0.12		0.26

				84		51.2%		43.2%		84		50.4%		43.1%								84		78.9%		47.0%						84		0.54		0.43		84		0.00		0.41

				85		45.7%		43.9%		85		47.1%		43.7%								85		25.4%		46.9%						85		0.50		0.44		85		0.00		0.46

				86		61.5%		39.8%		86		63.8%		38.7%								86		30.3%		55.6%						86		0.57		0.40		86		0.92		0.37

				87		59.8%		32.8%		87		59.8%		32.8%								91		89.9%		30.9%						87		0.60		0.33		91		0.50		0.24

				88		22.2%		43.2%		88		0.0%		39.0%								95		30.4%		47.8%						88		0.22		0.43

				89		72.0%		38.3%		89		72.0%		38.3%																		89		0.72		0.38

				91		69.9%		27.3%		91		50.0%		23.7%																		91		0.90		0.31

				92		80.0%		37.8%		92		80.0%		37.8%																		92		0.80		0.38

				100		30.4%		47.8%		100		100.0%		42.8%																		95		0.30		0.48

				104		100.0%		42.8%		104		0.0%		19.1%																		100		1.00		0.43

				105		0.0%		19.1%		105		60.0%		32.7%																		104		0.00		0.19

						0.6		0.3272970216																								105		0.60		0.33
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				Table 2. Descriptive Characteristics:  Plans and Participants 

				Sample, 2003-201506



						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				Plan choice architecture														2003		1

				TDFDefault (%)		52.0		72.1		64.9		46.3						2004		2

				New-hire auto enrollment (%)		32.9		49.5		27.4		30.1						2005		3

				New entrants (%)		19.7		54.5		24.2		11.8						2006		4

				Other plan features														2007		5

				N Funds offered (mean)		25.6		24.5		24.4		26.0						2008		6

				Employer stock offered (%)		48.4		46.6		53.0		48.3						2009		7

				Loan offered (%)		88.4		88.0		92.8		87.9						2010		8

				SA enabled (%)		55.4		75.5		71.1		49.3						2011		9

				Participant characteristics														2012		10

				Log balance (mean 2015$)		9.9		8.1		10.1		10.2						2013		11

				Job tenure (years)		10.0		5.0		8.7		11.3						2014		12

				Young (<35, %)		25.1		41.3		28.2		21.4						2015		13

				Middle (35-55, %)		59.6		49.3		59.2		61.9										150

				Old (>55, %)		15.2		9.4		12.6		16.8

				Male (%)		69.4		65.7		69.3		70.2

				HH income low (<$62.5K, %)		31.0		37.9		27.0		30.0

				HH income medium ($62.5-$87.5K, %)		26.7		28.9		26.9		26.2

				HH income high (>$87.5K)		42.3		33.1		46.0		43.7

				Low non-ret. financial wealth (<$7.3K, %)		17.9		28.2		17.4		15.9

				Average non-ret. financial wealth ($7.3K-$61.2K, %)		32.2		39.0		34.2		30.6

				High non-ret. financial wealth (>$61.2K, %)		49.9		32.8		48.4		53.6

				Financial crisis

				Financial crisis (% of year)		8.1		8.6		10.1		7.8

				TDF adoption (account %)

				TDF investor		24.7		100.0		100.0		0.0

				Pure TDF investor		15.7		100.0		0.0		0.0

				Mixed TDF investor		9.0		0.0		100.0		0.0

				Observations

				N plans		880		852		824		880

				N unique accounts		1,262,506		198,242		114,161		950,103

				Note: Post TDF adoption sample, observe each individual only 12 months after TDF introduction, select the last month.

								16%		9%		75%

				TDF adoption sample, 2003-201506, Sample E in the flow chart

				 		By Year																								Entire Period

						2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2003-2014

				Default architecture

				TDFDefault (%)		0.0		8.0		14.9		29.1		70.5		84.6		66.9		93.5		80.7		80.3		14.7		72.1		52.0

				New-hire auto enrollment (%)		0.0		0.1		26.5		43.2		38.1		37.7		35.5		45.2		31.9		2.8		11.6		36.2		32.9

				New entrant (%)		16.1		13.9		22.6		18.2		26.7		13.1		9.1		12.1		22.2		14.5		11.9		15.8		19.7		248318

				Other plan characteristics

				N funds offered (mean)		69.2		38.5		19.0		22.7		25.8		24.7		27.1		28.5		24.4		29.1		28.9		23.5		25.6

				Employer stock offered (%)		0.0		7.4		58.7		45.3		56.3		54.0		51.5		14.2		0.0		0.0		84.0		0.0		48.4

				Loan offered (%)		3.5		56.7		88.7		96.1		94.1		83.8		91.2		98.8		92.7		76.8		97.1		95.8		88.4

				SA enabled (%)		100.0		60.9		28.8		32.3		63.3		74.0		86.3		81.9		87.7		79.0		11.9		70.4		55.4

				Participant characteristics

				Log balance (mean 2015$)		10.1		9.8		10.0		9.9		9.5		10.1		10.3		10.2		9.4		10.4		11.4		9.1		9.9

				Job tenure (years)		4.6		8.2		11.5		8.8		9.5		11.0		13.0		10.7		8.8		8.9		12.2		9.7		10.0

				Young (<35, %)		26.4		26.2		23.2		26.5		25.7		25.6		21.4		23.0		23.1		24.7		23.1		22.8		25.1

				Middle (35-55, %)		62.3		60.5		61.5		59.3		60.7		57.8		57.3		58.3		57.6		59.0		54.3		53.2		59.6

				Old (>55, %)		11.3		13.3		15.3		14.3		13.6		16.5		21.3		18.7		19.3		16.3		22.6		24.1		15.2

				Male (%)		30.9		62.6		59.4		72.6		75.6		65.2		71.3		77.9		64.1		60.6		79.6		69.1		69.4

				HH income low (<$62.5K, %)		22.0		27.3		33.1		33.8		32.1		29.5		29.2		28.5		32.9		27.3		21.4		19.1		31.0

				HH income medium ($62.5-$87.5K, %)		22.6		26.1		29.3		25.0		26.9		26.2		27.1		26.2		33.9		27.5		22.6		33.7		26.7

				HH income high (>$87.5K)		55.4		46.5		37.6		41.2		41.0		44.2		43.7		45.3		33.2		45.2		56.0		47.2		42.3

				Low (<$7.3K, %)		3.4		9.1		15.5		19.7		19.7		18.1		18.8		18.9		33.7		20.8		18.7		21.6		17.9

				Average ($7.3K-$61.2K, %)		16.4		23.0		31.9		31.3		34.9		33.2		35.9		32.3		31.3		29.8		26.7		32.4		32.2

				High (>$61.2K, %)		80.3		67.9		52.6		49.0		45.4		48.7		45.3		48.8		35.0		49.4		54.6		46.1		49.9

				Financial Crisis

				Financial crisis (% of year)		0		0		0		0		0		1/3		1/3		0		0		0		0		0		8.1

				TDF adoption (% of accounts)

				TDF investor		1.7		10.1		19.5		25.4		26.5		29.0		21.2		40.3		51.2		50.5		12.2		37.4		24.7

				Pure TDF investor		1.1		6.8		11.3		16.4		18.0		16.5		13.0		24.1		35.8		40.4		5.8		22.2		15.7

				Mixed TDF investor		0.6		3.3		8.2		9.0		8.5		12.5		8.2		16.2		15.4		10.1		6.4		15.2		9.0

				Observations

				N plans		6		93		109		157		168		129		63		48		43		27		22		15		880

				N accounts		11,310		87,514		189,648		204,932		403,984		208,196		46,046		42,177		8,224		19,282		37,172		4,021		1,262,506



				Longitudinal adoption sample, 2003-201506, Sample D in the flow chart

				 		By Year																										Entire Period

						2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2003-15

				Default architecture

				TDFDefault (%)		0.0		5.8		7.4		22.6		24.2		75.6		87.7		90.4		91.5		92.3		91.1		94.3		95.2		88.3

				New-hire auto enrollment (%)		0.0		0.0		4.0		25.0		26.0		39.9		48.7		50.3		53.2		54.7		56.0		58.2		58.0		53.1

				New entrant (%)		1.6		8.1		13.4		23.0		27.9		34.7		40.6		44.9		51.4		55.9		59.4		63.6		64.7		60.4

				Other plan characteristics

				N funds offered (mean)		66.1		43.0		28.6		26.2		27.3		27.4		27.8		28.7		29.2		29.1		29.1		31.2		29.4		28.7

				Employer stock offered (%)		0.0		6.8		34.8		41.7		44.9		47.9		49.4		48.0		46.5		45.1		44.7		44.1		44.9		44.5

				Loan offered (%)		3.8		48.1		72.8		82.7		87.2		87.2		87.9		88.0		89.3		88.9		88.8		88.9		88.8		89.1

				SA enabled (%)		100.0		67.7		45.5		38.4		46.3		53.3		56.6		57.6		57.0		58.0		56.9		56.8		56.6		55.2

				Participant characteristics

				Log balance (mean 2015$)		10.1		10.0		10.1		10.0		9.9		9.6		9.8		10.0		9.8		9.8		9.9		9.9		10.1		9.0

				Job tenure (years)		4.3		7.8		10.5		9.8		9.7		9.8		10.2		10.4		10.4		10.4		10.3		10.2		10.4		9.5

				Young (<35, %)		26.0		26.8		24.2		25.5		25.1		26.1		25.0		24.7		24.8		25.1		25.6		26.1		24.3		27.6

				Middle (35-55, %)		63.8		61.2		61.9		60.3		60.7		59.3		59.1		58.6		57.7		56.7		55.6		54.5		54.9		51.7

				Old (>55, %)		10.2		12.1		14.0		14.2		14.2		14.7		15.9		16.7		17.5		18.2		18.9		19.3		20.8		20.8

				Male (%)		34.5		57.6		63.6		64.3		68.4		68.1		67.8		67.4		67.0		65.9		66.2		65.6		66.1		65.6

				HH income low (<$62.5K, %)		21.4		26.5		30.6		32.1		31.9		31.9		31.2		30.6		30.2		31.0		30.0		28.0		26.4		28.8

				HH income medium ($62.5-$87.5K, %)		22.7		25.1		27.5		26.8		26.6		26.7		27.0		27.4		28.0		28.6		29.6		33.0		35.4		33.1

				HH income high (>$87.5K)		55.9		48.4		41.9		41.0		41.5		41.5		41.8		42.1		41.9		40.4		40.5		39.0		38.2		38.1

				Low (<$7.3K, %)		3.1		7.2		11.6		16.2		17.7		18.8		19.5		20.2		22.5		24.6		24.7		25.6		25.5		25.2

				Average ($7.3K-$61.2K, %)		15.6		20.6		27.1		30.5		32.9		34.0		34.9		35.1		34.7		34.0		32.7		31.8		31.6		32.7

				High (>$61.2K, %)		81.3		72.2		61.3		53.3		49.5		47.2		45.6		44.6		42.8		41.4		42.6		42.6		42.9		42.1

				Financial Crisis

				Financial crisis (% of year)		0		0		0		0		0		1/3		1/3		0		0		0		0		0		0		2.9

				TDF adoption (% of accounts)

				TDF investor		0.1		5.4		13.5		19.4		25.8		35.7		40.3		45.6		52.3		56.8		59.7		63.7		64.8		59.0

				Pure TDF investor		0.1		3.6		8.9		12.1		16.2		24.3		28.4		33.2		39.4		43.6		46.6		50.1		50.7		46.5

				Mixed TDF investor		0.0		1.8		4.6		7.3		9.7		11.4		11.9		12.5		12.8		13.2		13.2		13.6		14.1		12.4

				Observations

				N plans		6		99		208		364		533		662		724		773		816		843		865		890		893		893

				N accounts		9,448		88,955		252,812		477,127		859,396		1,162,410		1,221,040		1,236,427		1,329,259		1,378,669		1,420,119		1,477,351		1,371,122		2,659,008

				Note: For the 2003-2015 summary of the sample, characteristics are measured as of 

				the final contribution date between 2003 and 2015, including new entrants.   Each 

				observation represents one account.   








	




AppT2

				TDF adoption sample

				Appendix Table 1. Estimated Determinants of Participant Target Date Fund Adoption Patterns within 12 Months of Exposure



				Mean				Probability of TDF adoption (Probit marginal effects) (1)				Contributions to TDFs (OLS coefficients and standard errors)  (2)						Prob. of Pure Investor (Mult. Logit marginal effects) (3)				Prob. of Mixed Investor (Mult. Logit marginal effects) (4)



				Choice architecture features

				TDFDefault (%)		52.0		15.4		**		0.100		**		0.018		9.0		**		7.7		**

				New-hire auto enrollment  (%)		32.9		-1.6				0.011				0.023		3.8				-4.4		*

				New entrant (%)		19.7		23.0		**		0.199		**		0.026		18.3		**		9.7		**

				New-hire auto enrollment*New entrant (%)		8.6		4.0				-0.034				0.087		-2.8				9.6		**

				New-hire auto enrollment*New entrant*TDFDefault (%)		5.6		25.9		**		0.381		**		0.095		28.7		**		-5.5		**

				Participant characteristics

				Log balance (mean 2015$)		9.9		-1.8		**		-0.017		**		0.002		-1.9		**		1.2		**

				Job tenure (years)		10.0		-0.4		**		-0.003		**		0.001		-0.4		**		-0.2		**

				Young (<35, %)		25.1		3.5		**		0.029		**		0.007		2.0		**		1.8		**

				Old (>55, %)		15.2		-0.8				0.004				0.004		0.3				-1.1		**

				Male (%)		69.4		1.2				0.010				0.010		0.6				0.6

				HH income low (<$62.5K, %)		31.0		-0.6				0.002				0.004		0.4				-1.1		**

				HH income high (>$87.5K, %)		42.3		-0.3				-0.004				0.004		-0.7				0.1

				Wealth low (<$7.3K, %)		17.9		1.0				0.014		*		0.006		0.8		*		-0.1

				Wealth high (>$61.2K, %)		49.9		-1.7		**		-0.013		**		0.005		-1.6		**		-0.6

				Financial crisis

				Financial crisis (%)		8.1		-4.1				-0.034				0.030		-2.8				-1.0

				Intercept								0.348		**		0.079

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				-2LogL				1,129,377				N/A						1,438,045

				Pseudo-R squared / R-squared				0.201				0.283						0.263

				Mean of dependent variable				24.7%				18.9%						15.7%				9.0%

				Includes N funds, employer stock, loans controls.

				Note: * Significant at 5%, *** Significant at 1%. 





Var_Description

				Description of variables

				Variable		Description

				TDF adoption (0/1)		 =1 if employee contributes to TDF funds, 0 else

				Contributions to TDFs (%)		Percentage of monthly contribution invested into TDF funds

				Pure TDF Investors  		 =1 if employee only contributes to TDF funds, 0 else

				Mixed TDF Investors 		 =1 if employee contributes to TDF and non-TDF funds, 0 else

				Equity Allocations (%)		Percentage of monthly contribution invested into equity assets

				Monthly return (%)		Monthly predicted factor return

				Monthly Standard deviation (σ) (%)		Monthly predicted standard deviation of factor return

				Nonsystematic risk/total variance (NSR/TV) (%)		Ratio of non-sysmatic risk of total portfolio variance

				Sharpe Ratio		Ratio of monthly predicted factor return to monthly predicted standard deviation

				β(Mkt)		Weighted estimated coefficient of benchmark Mkt

				β(SMB)		Weighted estimated coefficient of benchmark SMB

				β(HML)		Weighted estimated coefficient of benchmark HML

				β(UMD)		Weighted estimated coefficient of benchmark UMD

				β(Defaultprem)		Weighted estimated coefficient of benchmark Defaultprem

				β(Termprem)		Weighted estimated coefficient of benchmark Termprem

				β(RMSE)		Weighted estimated Root MSE

				Default		 =1 if TDF fund as default in plan, 0 else

				New entrants		 =1 if employee began contribution after TDF introduction, = else

				New-hire auto enrollment		 =1 if the month is after Vanguard TDF auto enrollment date; =0 else

				N Funds offered		# funds offered in plan

				Employer stock offered		 =1 if plan offers company stock; =0 else

				Loan offered		 =1 if plan offers loan; =0 else

				Log balance (mean 2015$)		 Natural logarithm of balance in 2015$

				Job tenure (years)		Years of job tenure

				Young (age<35)		 =1 if employee's age<35, =0 else

				Old (age>55)		 =1 if employee's age>55, =0 else

				Male		 =1 if employee is male, = 0 else

				HH income low (<$62.5K)		 =1 if HH income<$62,500, =0 else

				HH income high (>$87.5K)		 =1 if HH income>87,500, =0 else

				Wealth low (<$7.3K)		 =1 if HH wealth<$7.3k, =0 else

				Wealth high (>$61.2K)		 =1 if HH wealth>$61.2k; =0 else

				Financial crisis		 =1 if month is between 200809 and 200903, =0 else







Varlist

				Contraction of variables

				Variable		Variable in dataset		Construction

				TDF adoption (0/1)		adopt_flg1		adopt_flg1=1 if contributed to TDF; =0 else

				Contributions to TDFs (%)		pct_contribs_tdf		pct_contribs_tdf=amount contributed to TDF/total contribution in the month

				Pure TDF Investors  		adopt_flg_pure		adopt_flg_pure=1 if only contributed to TDF, =0 else

				Mixed TDF Investors 		adopt_flg_mixed		adopt_flg_mixed=1 if contributed to TDF and other funds, =0 else

				Equity Allocations		equity_class_aa		% dollar weighted contribution into equity in the month

				Monthly return		ertn_capm_all_raw		% dollar weighted predicted factor return in the month

				Monthly Standard deviation (σ)		sq_var_capm		% dollar weighted predicted standard deviation of factor return in the month

				Nonsystematic risk/total variance (NSR/TV)		ratio_ido		Ratio of non-sysmatic risk of total portfolio variance

				Sharpe Ratio		sharper		sharper=ertn_capm_all_raw/sq_var_capm

				β(Mkt)		bmktrf		β(Mkt)=The dollar weighted estimated coefficient of benchmark Mkt that measures participants’ exposure to market risk

				β(SMB)		bsmb		β(SMB)=The dollar weighted estimated coefficient of benchmark SMB that measures participants’ exposure to the difference in performance of small relative to big stocks

				β(HML)		bhml		β(HML)=The dollar weighted estimated coefficient of benchmark HML that measures participants’ exposure to the difference in performance of value stocks to growth stocks

				β(UMD)		bumd		β(UMD)=The dollar weighted estimated coefficient of benchmark UMD that measures participants’ exposure to the
difference in performance of winner stocks to loser stocks

				β(Defaultprem)		bdefaultprem		β(Defaultprem)==The dollar weighted estimated coefficient of benchmark Defaultprem that measures participants’ exposure
to the difference in return between a portfolio of long-term corporate bonds and the long-term Treasury bond

				β(Termprem)		btermprem		β(Termprem)=The dollar weighted estimated coefficient of benchmark Termprem that refers to participants’ exposure to the difference between the long-term
Treasury bond return and the 1-month Treasury bill rate measured at the end of the previous month

				β(RMSE)		brmse		β(RMSE)=The dollar weighted estimated Root MSE that is the standard deviation of the 
residuals from the 6-factor model

				Default		dflt_lc		dflt_lc=1 if TDF fund as default in plan

				New entrants (%)		new_flg		new_flg=1 if the first contribution date is after TDF introduction; =0 else

				New-hire auto enrollment		ae		ae=1 if current month is after Vanguard TDF auto enrollment date; =0 else

				N Funds offered (mean)		num_ctrb_fnd		num_ctrb_fnd=number of funds offered in plan

				Employer stock offered		cs_flg		cs_flg=1 if plan offered company stock; =0 else

				Loan offered		loan_flg		loan_flg=1 if plan offered loan; =0 else

				Log balance (mean 2015$)		logassets		logassets=log(balance in 2015$); =0 if balance=0

				Job tenure (years)		ey		ey=year(current month-hire date)

				Young (<35, %)		age_lt35		age_lt35=1 if age<35; =0 else

				Middle (35-55, %)		age_3555		age_3555=1 if 35<=age<=55; =0 else

				Old (>55, %)		age_ge55		age_ge55=1 if age>55; =0 else

				Male (%)		male		male=1 if gender="M"; = 0 if gender="F"

				HH income low (<$62.5K, %)		hh_inc_low		hh_inc_low=1 if HH income<$62,500; =0 else

				HH income medium ($62.5-$87.5K, %)		hh_inc_medium		hh_inc_medium=1 if $62,500<=HH income<=87,500; = 0 else

				HH income high (>$87.5K)		hh_inc_high		hh_inc_high=1 if HH income>87,500; =0 else

				Low non-ret. financial wealth (<$7.3K, %)		poor_flg		poor_flg=1 if ixid<$7.3k; =0 else

				Average non-ret. financial wealth ($7.3K-$61.2K, %)		medium_flg		medium_flg if $7.3k<=ixid<$61.2k; =0 else

				High non-ret. financial wealth (>$61.2K, %)		rich_flg		rich_flg=s if ixid>$61.2k; =0 else

				Financial crisis (% of year)		financial_crisis		financial_crisis=1 if 200809<=date<=200903; =0 else

				Time effect dummies		year2003-year2015		year2003 as reference level

				Industry dummies		naic_vg1-naic_vg9		naic_vg5 as reference level





				Steps to calculate the betas of benchmarks:

				First estimate the factor-related systematic risks and diversifiable (idiosyncratic) risks for all funds, using a 6-factor CAPM model in which the estimated coefficients measure each fund’s exposures to systematic factor risks. These regressions are estimated using 150 months of monthly fund and factor returns from January 2003 to June 2015;

				Next compute for each participant the systematic and idiosyncratic risks specific to his own portfolio, using his contribution weights as of Pre and Post TDF adoption;

				Finally, regress the post−pre changes in systematic and idiosyncratic risks on pure, mix, none TDF investors and other control variables





				Industry dummy coding

				Industry dummy				if naics<2000                   then naic =1;

								else if 2100 < naics < 2200 then naic =2;

								else if 2200 < naics < 2300 then naic =3;

				 				else if 2300 < naics < 2400 then naic =4;

								else if 3100 < naics < 3400 then naic =5;

								else if 4200 < naics < 4300 then naic =6;

								else if 4400 < naics < 4600 then naic =7;

				 				else if 4800 < naics < 5000 then naic =8;

								else if 5100 < naics < 5200 then naic =9;

								else if 5200 < naics < 5300 then naic =10;

								else if 5300 < naics < 5400 then naic =11;

				 				else if 5400 < naics < 5500 then naic =12;

								else if 5500 < naics < 5600 then naic =13;

								else if 5600 < naics < 5700 then naic =14;

								else if 6100 < naics < 6200 then naic =15;

				 				else if 6200 < naics < 6300 then naic =16;

								else if 7100 < naics < 7200 then naic =17;

								else if 7200 < naics < 7300 then naic =18;

								else if 8100 < naics < 8200 then naic =19;

								else if 9200 < naics < 9300 then naic =20;

								else                             naic =99;



				Industry		Agricultural, Mining, or Construction		if naic in ('1','2','4') then naic_vg=1;

						Transportation, Communications or Utilities		else if naic in ('3','8') then naic_vg =2; 

				  		Manufacturing		else if naic in ('5') then naic_vg =3;

				  		Media, Entertainment, Leisure		else if naic in ('9','17','18') then naic_vg =4;

				  		Wholesale & Retail Trade		else if naic in ('6','7') then naic_vg =5;

				  		FIRE - Finance, Insurance, Real Estate		else if naic in ('10','11') then naic_vg =6;

				  		Business, Professional and Non-Profit Services		else if naic in ('12','13','14','19') then naic_vg =7;

				  		Education & Health		else if naic in ('15','16') then naic_vg =8;

				  		Government		else if naic in ('20') then naic_vg =9;

				IXI wealth code discontinued after May 2011.





Ret illustration

		Participant wealth illustration																Pure														Mixed

				Age		Wages		Begin		Earnings		Contribs		End				Age		Wages		Begin		Earnings		Contribs		End				Age		Wages		Begin		Earnings		Contribs		End

						1%				5.40%		10%								1%				7.70%		10%								1%				7.10%		10%

				30		35,000		- 0		- 0		3,500		3,500				30		35,000		- 0		- 0		3,500		3,500				30		35,000		- 0		- 0		3,500		3,500

				31		35,350		3,500		189		3,535		7,224				31		35,350		3,500		270		3,535		7,305				31		35,350		3,500		249		3,535		7,284

				32		35,704		7,224		390		3,570		11,184				32		35,704		7,305		562		3,570		11,437				32		35,704		7,284		517		3,570		11,371

				33		36,061		11,184		604		3,606		15,394				33		36,061		11,437		881		3,606		15,924				33		36,061		11,371		807		3,606		15,784

				34		36,421		15,394		831		3,642		19,868				34		36,421		15,924		1,226		3,642		20,792				34		36,421		15,784		1,121		3,642		20,547

				35		36,785		19,868		1,073		3,679		24,619				35		36,785		20,792		1,601		3,679		26,072				35		36,785		20,547		1,459		3,679		25,685

				36		37,153		24,619		1,329		3,715		29,664				36		37,153		26,072		2,008		3,715		31,795				36		37,153		25,685		1,824		3,715		31,223

				37		37,525		29,664		1,602		3,752		35,018				37		37,525		31,795		2,448		3,752		37,995				37		37,525		31,223		2,217		3,752		37,193

				38		37,900		35,018		1,891		3,790		40,699				38		37,900		37,995		2,926		3,790		44,711				38		37,900		37,193		2,641		3,790		43,624

				39		38,279		40,699		2,198		3,828		46,725				39		38,279		44,711		3,443		3,828		51,982				39		38,279		43,624		3,097		3,828		50,549

				40		38,662		46,725		2,523		3,866		53,114				40		38,662		51,982		4,003		3,866		59,850				40		38,662		50,549		3,589		3,866		58,004

				41		39,048		53,114		2,868		3,905		59,887				41		39,048		59,850		4,608		3,905		68,364				41		39,048		58,004		4,118		3,905		66,027

				42		39,439		59,887		3,234		3,944		67,065				42		39,439		68,364		5,264		3,944		77,572				42		39,439		66,027		4,688		3,944		74,659

				43		39,833		67,065		3,622		3,983		74,670				43		39,833		77,572		5,973		3,983		87,528				43		39,833		74,659		5,301		3,983		83,943

				44		40,232		74,670		4,032		4,023		82,725				44		40,232		87,528		6,740		4,023		98,291				44		40,232		83,943		5,960		4,023		93,926

				45		40,634		82,725		4,467		4,063		91,256				45		40,634		98,291		7,568		4,063		109,923				45		40,634		93,926		6,669		4,063		104,658

				46		41,040		91,256		4,928		4,104		100,288				46		41,040		109,923		8,464		4,104		122,491				46		41,040		104,658		7,431		4,104		116,193

				47		41,451		100,288		5,416		4,145		109,848				47		41,451		122,491		9,432		4,145		136,067				47		41,451		116,193		8,250		4,145		128,588

				48		41,865		109,848		5,932		4,187		119,967				48		41,865		136,067		10,477		4,187		150,731				48		41,865		128,588		9,130		4,187		141,904

				49		42,284		119,967		6,478		4,228		130,673				49		42,284		150,731		11,606		4,228		166,566				49		42,284		141,904		10,075		4,228		156,207

				50		42,707		130,673		7,056		4,271		142,000				50		42,707		166,566		12,826		4,271		183,662				50		42,707		156,207		11,091		4,271		171,569

				51		43,134		142,000		7,668		4,313		153,982				51		43,134		183,662		14,142		4,313		202,117				51		43,134		171,569		12,181		4,313		188,063

				52		43,565		153,982		8,315		4,357		166,653				52		43,565		202,117		15,563		4,357		222,037				52		43,565		188,063		13,353		4,357		205,772

				53		44,001		166,653		8,999		4,400		180,053				53		44,001		222,037		17,097		4,400		243,534				53		44,001		205,772		14,610		4,400		224,782

				54		44,441		180,053		9,723		4,444		194,219				54		44,441		243,534		18,752		4,444		266,730				54		44,441		224,782		15,960		4,444		245,186

				55		44,885		194,219		10,488		4,489		209,196				55		44,885		266,730		20,538		4,489		291,757				55		44,885		245,186		17,408		4,489		267,083

				56		45,334		209,196		11,297		4,533		225,026				56		45,334		291,757		22,465		4,533		318,755				56		45,334		267,083		18,963		4,533		290,579

				57		45,787		225,026		12,151		4,579		241,756				57		45,787		318,755		24,544		4,579		347,878				57		45,787		290,579		20,631		4,579		315,789

				58		46,245		241,756		13,055		4,625		259,435				58		46,245		347,878		26,787		4,625		379,289				58		46,245		315,789		22,421		4,625		342,834

				59		46,708		259,435		14,010		4,671		278,116				59		46,708		379,289		29,205		4,671		413,166				59		46,708		342,834		24,341		4,671		371,846

				60		47,175		278,116		15,018		4,717		297,851				60		47,175		413,166		31,814		4,717		449,697				60		47,175		371,846		26,401		4,717		402,965

																												51%														35%
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Choice architecture features

TDFDefault (%) 52.0    15.4** 0.100** 0.018 9.0** 7.7**

New-hire auto enrollment  (%) 32.9    -1.6 0.011 0.023 3.8 -4.4*

New entrant (%) 19.7    23.0** 0.199** 0.026 18.3** 9.7**

New-hire auto enrollment*New entrant (%) 8.6      4.0 -0.034 0.087 -2.8 9.6**

New-hire auto enrollment*New entrant*TDFDefault (%) 5.6      25.9** 0.381** 0.095 28.7** -5.5**

Participant characteristics

Log balance (mean 2015$) 9.9      -1.8** -0.017** 0.002 -1.9** 1.2**

Job tenure (years) 10.0    -0.4** -0.003** 0.001 -0.4** -0.2**

Young (<35, %) 25.1    3.5** 0.029** 0.007 2.0** 1.8**

Old (>55, %) 15.2    -0.8 0.004 0.004 0.3 -1.1**

Male (%) 69.4    1.2 0.010 0.010 0.6 0.6

HH income low (<$62.5K, %) 31.0    -0.6 0.002 0.004 0.4 -1.1**

HH income high (>$87.5K, %) 42.3    -0.3 -0.004 0.004 -0.7 0.1

Wealth low (<$7.3K, %) 17.9    1.0 0.014* 0.006 0.8* -0.1

Wealth high (>$61.2K, %) 49.9    -1.7** -0.013** 0.005 -1.6** -0.6

Financial crisis (%) 8.1      -4.1 -0.034 0.030 -2.8 -1.0

Intercept 0.348** 0.079

Controls

Observations

Number of clusters (plans)

-2LogL 1,129,377 N/A

Pseudo-R squared / R-squared 0.201 0.283

Mean of dependent variable 24.7% 18.9% 15.7% 9.0%
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Table1

				Table 1.  Target-Date Fund Allocations by Target Year



				TDF Fund		Participant Age in 2010		Equity allocation (%)		U.S. stocks (%)		Non-U.S. stocks (%)		U.S. nominal bonds (%)		U.S. inflation-protected bonds (%)		Cash (%)

				2055		20		90		63.0		27.0		10.0		0.0		0.0

				2050		25		90		63.0		27.0		10.0		0.0		0.0

				2045		30		90		63.0		27.0		10.0		0.0		0.0

				2040		35		90		63.0		27.0		10.0		0.0		0.0

				2035		40		89		62.5		26.8		10.8		0.0		0.0

				2030		45		82		57.2		24.5		18.3		0.0		0.0

				2025		50		74		52.0		22.3		25.8		0.0		0.0

				2020		55		67		46.7		20.0		33.3		0.0		0.0

				2015		60		59		41.3		17.7		40.0		1.0		0.0

				2010		65		49		34.0		14.6		40.4		10.7		0.4

				2005		70		34		24.0		10.3		43.9		17.9		3.9

				Income		75		30		21.0		9.0		45.0		20.0		5.0

				Note: As of December 31, 2010.



				Source: Authors' tabulations.





Table2

				Table 2. Descriptive Characteristics:  Plans and Participants 												Sample, 2003-201506

				A. Plan Features and Participant Investment Behavior (% of accounts)



						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				Choice architecture features  

				TDF Default 		52.0		72.1		64.9		46.3

				New-hire auto enrollment 		32.9		49.5		27.4		30.1

				TDF adoption  

				TDF investor		24.7		100.0		100.0		0.0

				Pure TDF investor		15.7		100.0		0.0		0.0

				Mixed TDF investor		9.0		0.0		100.0		0.0

				Other plan features

				N Funds offered (mean)		25.6		24.5		24.4		26.0

				Employer stock offered  		48.4		46.6		53.0		48.3

				Loans offered 		88.4		88.0		92.8		87.9

				N plans		880		852		824		880

				N unique accounts		1,262,506		198,242		114,161		950,103



						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				New entrants 		19.7		54.5		24.2		11.8

				Log account balance (2015$)		9.9		8.1		10.1		10.2

				Job tenure (years)		10.0		5.0		8.7		11.3

				Young (%<35)		25.1		41.3		28.2		21.4

				Middle (% 35-55)		59.6		49.3		59.2		61.9

				Old (% >55)		15.2		9.4		12.6		16.8

				Male (%)		69.4		65.7		69.3		70.2

				Low HH income (% <$62.5K)		31.0		37.9		27.0		30.0

				Mid. HH income (% $62.5-$87.5K)		26.7		28.9		26.9		26.2

				High HH income (% >$87.5K)		42.3		33.1		46.0		43.7

				Low non-ret. fin. wealth (% <$7.3K)		17.9		28.2		17.4		15.9

				Mid. non-ret. fin, wealth (% $7.3K-$61.2K)		32.2		39.0		34.2		30.6

				High non-ret. fin. wealth (% >$61.2K)		49.9		32.8		48.4		53.6

				Financial crisis (% of year)		8.1		8.6		10.1		7.8





				Note: Post TDF adoption sample, observe each individual only 12 months after TDF introduction, select the last month.







Alt Table2

				Table 2. Descriptive Characteristics:  Plans and Participants 												Sample, 2003-201506								Table 2. Descriptive Characteristics:  Plans and Participants 

				A. Plan Features and Participant Investment Behavior (% of accounts)

																								A.  Sample over time

						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				Choice architecture features  																						Plans		% plans		Cum. %				Participants		% participants		Cum. %

				TDF Default 		52.0		72.1		64.9		46.3

				New-hire auto enrollment 		32.9		49.5		27.4		30.1												2003		6		1%		1%				11,310		1%		1%

				TDF adoption  																				2004		93		11%		11%				87,514		7%		8%

				TDF investor		24.7		100.0		100.0		0.0												2005		109		12%		24%				189,648		15%		23%

				Pure TDF investor		15.7		100.0		0.0		0.0												2006		157		18%		41%				204,932		16%		39%

				Mixed TDF investor		9.0		0.0		100.0		0.0												2007		168		19%		61%				403,984		32%		71%

				Other plan features																				2008		129		15%		75%				208,196		16%		88%

				N Funds offered (mean)		25.6		24.5		24.4		26.0												2009		63		7%		82%				46,046		4%		91%

				Employer stock offered  		48.4		46.6		53.0		48.3												2010		48		5%		88%				42,177		3%		95%

				Loans offered 		88.4		88.0		92.8		87.9												2011		43		5%		93%				8,224		1%		95%

				N plans		880		852		824		880												2012		27		3%		96%				19,282		2%		97%

				N unique accounts		1,262,506		198,242		114,161		950,103												2013		22		3%		98%				37,172		3%		100%

																								2014		15		2%		100%				4,021		0%		100%

						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 												Total		880		100%						1,262,506		100%

				New entrants 		19.7		54.5		24.2		11.8

				Log account balance (2015$)		9.9		8.1		10.1		10.2

				Job tenure (years)		10.0		5.0		8.7		11.3

				Young (%<35)		25.1		41.3		28.2		21.4

				Middle (% 35-55)		59.6		49.3		59.2		61.9

				Old (% >55)		15.2		9.4		12.6		16.8

				Male (%)		69.4		65.7		69.3		70.2

				Low HH income (% <$62.5K)		31.0		37.9		27.0		30.0

				Mid. HH income (% $62.5-$87.5K)		26.7		28.9		26.9		26.2

				High HH income (% >$87.5K)		42.3		33.1		46.0		43.7

				Low non-ret. fin. wealth (% <$7.3K)		17.9		28.2		17.4		15.9

				Mid. non-ret. fin, wealth (% $7.3K-$61.2K)		32.2		39.0		34.2		30.6

				High non-ret. fin. wealth (% >$61.2K)		49.9		32.8		48.4		53.6

				Financial crisis (% of year)		8.1		8.6		10.1		7.8





				Note: Post TDF adoption sample, observe each individual only 12 months after TDF introduction, select the last month.







Table3

				Table 3.  Plan Choice Architecture: Summary of Predicted Effects on Employee Outcomes 

				TDF adoption sample



				In percent										Probability of TDF Adoption (1)				Total Contributions to TDFs (2)				Probability of Pure TDF (3)				Probability of Mixed TDF (4)



				Sample mean										24.7				18.9				15.7				9.0



				Choice Architecture

				I. Voluntary choice

						A.  Existing employees								10.2				7.6				3.9				5.6

						B.  New entrants								28.4				27.4				14.5				13.2



				II. Auto enroll of new entrants to TDF

						A.  Existing employees								21.7				18.7				14.1				7.9

						B.  New entrants								78.7				73.2				74.9				17.2



				III.  Summary of effects

						Active choice effect (IB v. IA)								2.8				3.6				3.8				2.3

						Endorsement effect (IIA v. IA)								2.1				2.5				3.6				1.4

						Default effect (IIB v. IB)								2.8				2.7				5.2				1.3











				Table 3.  Plan Choice Architecture: Summary of Predicted Effects on Employee Outcomes 																						OLDER VERSION

				TDF adoption sample



				In percent										Probability of TDF Adoption (1)				Total Contributions to TDFs (2)				Probability of Pure TDF (3)				Probability of Mixed TDF (4)



				Sample mean										24.7				18.9				15.7				9.0





				Choice Architecture

				I. Existing employees

						A.  Voluntary choice								10.2				7.6				3.9				5.6

						B.  Auto enroll of new entrants to TDF								21.7				18.7				14.1				7.9



				II. New entrants

						A.  Voluntary choice								28.4				27.4				14.5				13.2

						B.  Auto enroll of new entrants to TDF								78.7				73.2				74.9				17.2



				III.  Summary of effects

						Reference (I.A.)								1.0				1.0				1.0				1.0

						Demonstration effect (I.B. v. I.A.)								2.1				2.5				3.6				1.4

						Active choice effect (II.A. v. I.A.)								2.8				3.6				3.8				2.3

						Default effect (II.B. v. I.A.)								7.7				9.7				19.4				3.0



				Source: Predicted effects derived from models in Appendix (probability of adoption, employee contributions, and pure versus

				mixed target-date adopters), with all other variables held at sample means.  "New entrants" are participants who enrolled with

				target-date funds offered in the investment menu; "existing participants" are those who enrolled prior to target-date funds 

				being introduced in the menu.   Adoption effects measure 12-months after first appearance of target-date funds in menu.

				Total contributions include employer and employee contributions.







Table4

				TDF investors (Non, Pure or Mixed)  are classified using contribution data.

				Table 4. Contribution Allocations and Portfolio Characteristics of TDF adoption sample														(TDF adoption sample)







				A. Contribution allocations (%)

								Cash		Bonds		Balanced/ TDF		U.S. Equities		International Equities		Company Stock

				All investors				17.3		6.4		29.6		34.3		6.6		5.7

				Non TDF investors				22.3		7.7		13.7		41.9		7.7		6.8

				Pure TDF investors				0.0		0.0		100.0		0.0		0.0		0.0

				Mixed TDF investors				5.9		7.2		39.9		31.1		9.3		6.5





				B. Portfolio characteristics (%)						Six-factor CAPM, Predicted

								Equity share		Monthly  Returns		Monthly Risk (σ)		Sharpe Ratio		NSR/TV

				All investors				67.0		0.44		2.75		16.2		20.7

				Non TDF investors				63.0		0.36		2.71		16.7		25.3

				Pure TDF investors				80.8		0.70		2.77		15.5		3.6

				Mixed TDF investors				76.1		0.60		3.07		13.1		12.1





				C. Portfolio risk exposures																				C2. Comparison of portfolio risk exposures by employee types, and TDF investor types

								β(Mkt)		β(SMB)		β(HML)		β(UMD)		β(Default)		β(Term)		β(RMSE)						New entrants		Existing employees		Diff.(Existing - New)		Ttest		Non TDF investors		Pure TDF investors		Mixed TDF investors		Diff.(Pure - Mixed)		Ttest		Diff.(Pure - Non)		Ttest		Diff.(Mixed - Non)		Ttest

				All investors				0.636		-0.011		0.084		-0.008		0.117		0.080		0.010				β(Mkt)		0.621		0.640		0.019		***		0.616		0.689		0.710		-0.021		***		0.073		***		0.094		***

				   New entrants				0.621		-0.024		0.086		-0.002		0.150		0.099		0.008				β(SMB)		-0.024		-0.008		0.016		***		0.001		-0.073		-0.006		-0.066		***		-0.074		***		-0.007		***

				   Existing employees				0.640		-0.008		0.083		-0.010		0.109		0.075		0.010				β(HML)		0.086		0.083		-0.003		***		0.079		0.099		0.093		0.006		***		0.020		***		0.014		***

				Non TDF investors				0.616		0.001		0.079		-0.011		0.096		0.065		0.010				β(UMD)		-0.002		-0.010		-0.008		***		-0.011		0.005		-0.005		0.010		***		0.016		***		0.006		***

				Pure TDF investors				0.689		-0.073		0.099		0.005		0.201		0.138		0.007				β(Defaultprem)		0.150		0.109		-0.041		***		0.096		0.201		0.151		0.050		***		0.105		***		0.055		***

				Mixed TDF investors				0.710		-0.006		0.093		-0.005		0.151		0.103		0.011				β(Termprem)		0.099		0.075		-0.024		***		0.065		0.138		0.103		0.035		***		0.073		***		0.038		***

				Note: All of the following β differences are significant at the 1% level: new entrants versus existing employees, pure versus mixed investors,																				β(RMSE)		0.008		0.010		0.002		***		0.010		0.007		0.011		-0.004		***		-0.003		***		0.001		***

				and pure versus nonTDF and mixed versus nonTDF investors.





















Table5

				 (OLS coefficients; TDF adoption sample)

				Table 5. Marginal Effects of Equity Share and Target-date Fund Treatment





						Mean		Equity Share (1)						Equity Share (2)

				TDF investors (%)

				Pure TDF Investors  		15.7		0.240		**				0.212		**

				Mixed TDF Investors 		9.0		0.126		**				0.116		**

				Young*Pure TDF Investors (%)		6.5								0.125		**

				Old*Pure TDF Investors (%)		1.5								-0.139		**

				Young*Mixed TDF Investors (%)		2.6								0.062		**

				Old*Mixed TDF Investors (%)		1.1								-0.043		**

				Choice architecture

				New-hire auto enrollment  (%)		32.9		-0.017						-0.018		 

				New entrants  		19.7		-0.016						-0.022

				Participant characteristics

				Log balance (mean 2015$)		9.9		0.024		**				0.024		**

				Job tenure (years)		10.0		-0.002		**				-0.002		**

				Young (% <35)		25.1		0.046		**				0.010		*

				Old (% >55)		15.2		-0.117		**				-0.100		**

				Male (%)		69.4		0.032		**				0.032		**

				HH income low (% <$62.5K)		31.0		-0.026		**				-0.027		**

				HH income high (%>$87.5K)		42.3		0.015		**				0.015		**

				Wealth low (%<$7.3K)		17.9		-0.028		**				-0.029		**

				Wealth high (%>$61.2K)		49.9		0.025		**				0.024		**

				Financial crisis (% months)		8.1		-0.012						-0.010

				Intercept				0.445		**				0.458		**

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				R-squared				0.151						0.158

				Mean of dependent variable				67.0%						67.0%

				Notes:* Significant at 5%, ** Significant at 1%. 



























































Table6

				 (OLS coefficients; TDF adoption sample)

				Table 6. Marginal Effects of Portfolio Characteristics and Target-date Fund Treatment





						Mean		Monthly   Return 				Monthly Risk (σ)				Sharpe       Ratio				NSR/TV								Ann ret		Annualized SD

				TDF investors (%)

				Pure TDF Investors  		15.7		0.0019		*		0.0032		**		-0.0687				-0.2703		**						2.35%		1.11%

				Mixed TDF Investors 		9.0		0.0014		*		0.0029		**		-0.0348				-0.1344		**						1.74%		1.00%

				Choice architecture

				New-hire auto enrollment  (%)		32.9		-0.0014				-0.0010				-0.0722				0.0051

				New entrants  		19.7		-0.0006				-0.0012		**		-0.0209				0.0225		 

				Participant characteristics

				Log balance (mean 2015$)		9.9		0.0004				0.0008		**		-0.0015				-0.0165		**

				Job tenure (years)		10.0		-0.0000				-0.0001		**		0.0022		**		0.0015		**

				Young (% <35)		25.1		0.0002				0.0013		**		-0.0079				-0.0019

				Old (% >55)		15.2		-0.0006				-0.0041		**		0.0401		**		0.0440		**

				Male (%)		69.4		0.0003				0.0013		**		0.0089				-0.0033

				HH income low (% <$62.5K)		31.0		-0.0004		**		-0.0011		**		0.0028				0.0182		**

				HH income high (%>$87.5K)		42.3		-0.0001				0.0005		**		-0.0111		*		-0.0080		**

				Wealth low (%<$7.3K)		17.9		0.0001				-0.0009		**		0.0250		*		0.0224		**

				Wealth high (%>$61.2K)		49.9		-0.0002				0.0009		**		-0.0182		**		-0.0148		**

				Financial crisis (% months)		8.1		-0.0528		**		0.0006				-1.3855		**		0.0385		*

				Intercept				0.0320		**		0.0286		**		1.0203		**		0.3548		**

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				R-squared				0.514				0.247				0.447				0.179

				Mean of dependent variable				0.0044				0.0275				0.1621				0.2069								5.37%		9.53%

				Notes: * Significant at 5%, ** Significant at 1%. Controls include plan-level controls for number of funds, static allocation funds offered, employer stock and loans offered, and

				monthly fixed effects and and industry fixed effects.  Standard errors clustered at the plan level.









Table7

				 (OLS coefficients; TDF adoption sample)

				Table 7. Marginal Effects of Risk Exposures

				Controlled with MONTH time effects





						Mean		β(Mkt)				β(SMB)				β(HML)				β(UMD)				β(Default)				β(Term)				β(RMSE)

				TDF investors (%)

				Pure TDF Investors  		15.7		0.135		**		-0.084		**		0.026		**		0.012		**		0.101		**		0.072		**		-0.002		**

				Mixed TDF Investors 		9.0		0.090		**		-0.015		**		0.013		**		0.004		**		0.050		**		0.040		**		0.001		*

				Choice architecture

				New-hire auto enrollment  (%)		32.9		-0.018				-0.002				-0.011		*		0.002				-0.008				-0.005				-0.001		*

				New entrants  		19.7		-0.015				0.014		**		-0.000				0.003		**		0.001				-0.003				-0.000

				Participant characteristics

				Log balance (mean 2015$)		9.9		0.022		**		0.003		**		0.002		**		-0.000				0.002		**		0.000				0.000		**

				Job tenure (years)		10.0		-0.002		**		-0.001		**		0.000				-0.000		*		-0.001		**		-0.001		**		-0.000		*

				Young (% <35)		25.1		0.032		**		0.005		**		0.011		**		0.003		**		0.011		**		-0.007		**		0.001		**

				Old (% >55)		15.2		-0.100		**		-0.009		**		-0.013		**		-0.001		**		-0.010		**		0.012		**		-0.001		**

				Male (%)		69.4		0.028		**		0.006		**		0.001				-0.000				0.002				-0.004		**		0.001		**

				HH income low (% <$62.5K)		31.0		-0.026		**		-0.003		**		-0.003		**		0.000				-0.003		**		-0.001		*		-0.000		**

				HH income high (%>$87.5K)		42.3		0.015		**		0.004		**		0.002		**		0.000				0.002		**		0.001				0.000		**

				Wealth low (%<$7.3K)		17.9		-0.028		**		-0.002		**		-0.001				0.000				-0.003		*		-0.001		*		-0.000		**

				Wealth high (%>$61.2K)		49.9		0.024		**		0.003		**		-0.000				0.000				0.001				-0.000				0.000		**

				Financial crisis (% months)		8.1		-0.004				-0.005				0.013				0.003				0.003				0.004				0.001

				Intercept				0.451		**		-0.048		**		0.065		**		-0.022		**		0.027		*		0.053		**		0.007		**

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				R-squared				0.111				0.140				0.098				0.111				0.247				0.151				0.151

				Mean of dependent variable				0.636				-0.011				0.084				-0.008				0.117				0.080				0.010

				Notes: * Significant at 5%, ** Significant at 1%. Controls include plan-level controls for number of funds, static allocation funds offered, employer stock and loans offered, and

				monthly fixed effects and and industry fixed effects.  Standard errors clustered at the plan level.





FIg 1

				(TDF adoption sample)

				Figure 1.  Equity allocation by age and investor type

















































				Source: Authors' calculations.







































				By investor type																												VE vs. AE

				All investors						Non-TDF Investors						Mixed TDF Investors						Pure TDF Investors										VE						AE

				Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share						Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share

				18		63.2%		70.9%		18		28.4%		55.4%		18		76.6%		79.1%		18		88.2%		81.9%						18		0.56		0.69		18		0.76		0.75

				19		63.8%		72.2%		19		38.1%		60.1%		19		71.9%		76.8%		19		88.2%		83.7%						19		0.61		0.70		19		0.68		0.75

				20		64.1%		72.7%		20		41.0%		62.6%		20		76.4%		80.8%		20		88.8%		83.2%						20		0.62		0.72		20		0.67		0.74

				21		71.9%		76.6%		21		43.8%		63.7%		21		78.7%		81.6%		21		89.1%		84.3%						21		0.66		0.73		21		0.77		0.80

				22		70.0%		75.5%		22		47.9%		64.6%		22		77.8%		80.9%		22		89.1%		84.7%						22		0.66		0.73		22		0.73		0.78

				23		69.9%		74.8%		23		52.6%		65.4%		23		80.3%		81.6%		23		88.9%		84.8%						23		0.69		0.74		23		0.71		0.76

				24		70.1%		74.3%		24		55.9%		66.1%		24		80.8%		81.4%		24		89.0%		85.0%						24		0.70		0.74		24		0.71		0.75

				25		70.5%		73.9%		25		58.3%		66.5%		25		81.2%		80.8%		25		89.1%		85.0%						25		0.71		0.74		25		0.70		0.74

				26		69.5%		73.1%		26		58.6%		66.4%		26		80.1%		80.4%		26		88.9%		85.0%						26		0.70		0.73		26		0.69		0.73

				27		70.4%		72.8%		27		60.6%		66.5%		27		80.7%		79.8%		27		88.9%		84.7%						27		0.71		0.73		27		0.69		0.72

				28		70.4%		72.2%		28		61.7%		66.3%		28		80.5%		80.1%		28		88.9%		84.5%						28		0.71		0.73		28		0.69		0.72

				29		70.5%		72.2%		29		62.4%		66.7%		29		80.4%		80.1%		29		88.7%		84.1%						29		0.72		0.73		29		0.68		0.71

				30		70.4%		71.8%		30		63.1%		66.8%		30		80.4%		79.7%		30		88.4%		84.0%						30		0.72		0.73		30		0.68		0.70

				31		70.8%		71.5%		31		64.3%		66.6%		31		80.7%		79.6%		31		88.3%		84.0%						31		0.72		0.73		31		0.68		0.70

				32		71.2%		71.2%		32		65.2%		66.8%		32		81.1%		79.2%		32		88.2%		83.5%						32		0.72		0.72		32		0.69		0.69

				33		71.4%		70.9%		33		65.8%		66.5%		33		81.1%		79.2%		33		87.8%		83.3%						33		0.73		0.72		33		0.69		0.69

				34		71.8%		70.6%		34		66.5%		66.5%		34		80.9%		79.0%		34		87.8%		82.5%						34		0.73		0.72		34		0.69		0.68

				35		71.6%		70.3%		35		66.7%		66.3%		35		81.1%		78.8%		35		87.8%		82.8%						35		0.73		0.71		35		0.69		0.68

				36		71.7%		70.1%		36		66.9%		66.2%		36		81.0%		78.6%		36		87.7%		82.5%						36		0.73		0.71		36		0.69		0.68

				37		71.7%		69.6%		37		67.1%		65.8%		37		81.1%		78.4%		37		87.7%		82.1%						37		0.73		0.71		37		0.69		0.67

				38		71.8%		69.1%		38		67.4%		65.5%		38		81.2%		78.0%		38		87.3%		81.2%						38		0.73		0.70		38		0.70		0.67

				39		71.3%		68.9%		39		67.6%		65.4%		39		81.0%		77.7%		39		82.1%		79.6%						39		0.72		0.70		39		0.70		0.67

				40		70.5%		68.5%		40		66.8%		65.1%		40		80.3%		77.9%		40		84.6%		81.0%						40		0.72		0.70		40		0.68		0.66

				41		70.7%		68.2%		41		67.3%		64.9%		41		80.0%		77.1%		41		83.3%		80.5%						41		0.72		0.70		41		0.69		0.66

				42		70.1%		67.9%		42		66.8%		64.6%		42		79.4%		77.0%		42		82.5%		80.4%						42		0.71		0.69		42		0.68		0.66

				43		69.8%		67.6%		43		66.7%		64.3%		43		78.7%		76.9%		43		82.2%		80.2%						43		0.71		0.69		43		0.67		0.65

				44		69.2%		67.1%		44		66.3%		64.0%		44		78.6%		76.5%		44		80.2%		79.8%						44		0.70		0.68		44		0.67		0.64

				45		68.7%		66.7%		45		66.0%		63.7%		45		77.8%		75.6%		45		78.7%		79.5%						45		0.70		0.68		45		0.66		0.64

				46		68.3%		66.4%		46		65.9%		63.5%		46		76.8%		75.3%		46		77.4%		78.9%						46		0.70		0.68		46		0.66		0.64

				47		67.5%		66.0%		47		65.2%		63.0%		47		76.4%		75.5%		47		76.5%		78.6%						47		0.69		0.67		47		0.65		0.63

				48		67.6%		65.6%		48		65.6%		62.8%		48		75.1%		74.7%		48		75.7%		78.0%						48		0.69		0.67		48		0.65		0.63

				49		66.7%		65.3%		49		64.9%		62.6%		49		74.3%		74.5%		49		73.6%		77.7%						49		0.68		0.67		49		0.64		0.62

				50		65.7%		65.0%		50		64.1%		62.2%		50		73.3%		73.8%		50		71.4%		76.9%						50		0.67		0.66		50		0.64		0.62

				51		65.4%		64.7%		51		64.1%		62.0%		51		72.3%		73.8%		51		69.7%		77.1%						51		0.66		0.66		51		0.63		0.62

				52		64.3%		64.3%		52		63.0%		61.6%		52		70.9%		73.2%		52		68.4%		77.1%						52		0.65		0.66		52		0.62		0.61

				53		63.8%		63.9%		53		62.6%		61.3%		53		70.1%		73.2%		53		67.8%		76.2%						53		0.65		0.65		53		0.61		0.61

				54		62.8%		63.4%		54		61.7%		60.8%		54		69.8%		72.1%		54		65.9%		76.3%						54		0.64		0.65		54		0.60		0.60

				55		61.5%		62.8%		55		60.6%		60.4%		55		67.4%		71.3%		55		64.4%		75.4%						55		0.63		0.64		55		0.58		0.59

				56		60.4%		62.3%		56		59.5%		59.9%		56		66.7%		71.2%		56		62.9%		75.5%						56		0.62		0.64		56		0.57		0.59

				57		59.6%		61.8%		57		58.7%		59.4%		57		65.7%		70.8%		57		62.2%		75.3%						57		0.61		0.63		57		0.56		0.58

				58		59.0%		61.1%		58		58.3%		58.7%		58		64.4%		69.9%		58		61.0%		74.6%						58		0.61		0.62		58		0.55		0.58

				59		57.7%		60.3%		59		57.0%		57.9%		59		64.0%		69.4%		59		58.5%		74.0%						59		0.59		0.62		59		0.54		0.57

				60		56.9%		59.3%		60		56.3%		56.8%		60		62.9%		68.1%		60		57.0%		73.1%						60		0.58		0.61		60		0.53		0.56

				61		55.0%		58.4%		61		54.4%		55.9%		61		61.8%		68.2%		61		54.7%		72.8%						61		0.57		0.60		61		0.50		0.55

				62		54.5%		57.3%		62		54.0%		54.6%		62		60.5%		68.1%		62		53.6%		72.0%						62		0.56		0.59		62		0.50		0.54

				63		53.9%		57.2%		63		53.6%		54.5%		63		60.0%		67.2%		63		52.2%		72.1%						63		0.55		0.59		63		0.50		0.53

				64		53.1%		56.5%		64		52.9%		54.0%		64		59.3%		66.0%		64		50.5%		71.4%						64		0.55		0.58		64		0.47		0.53

				65		51.6%		55.4%		65		51.4%		52.9%		65		57.4%		65.8%		65		48.5%		70.0%						65		0.53		0.57		65		0.47		0.51

				66		50.6%		54.4%		66		50.8%		51.9%		66		53.8%		65.1%		66		46.5%		69.5%						66		0.52		0.56		66		0.46		0.50

				67		48.7%		54.3%		67		48.6%		51.7%		67		57.7%		65.4%		67		44.4%		68.1%						67		0.51		0.56		67		0.43		0.50

				68		50.4%		53.2%		68		50.8%		50.8%		68		56.5%		64.2%		68		43.5%		67.6%						68		0.52		0.54		68		0.44		0.49

				69		48.5%		53.1%		69		48.6%		50.6%		69		57.9%		65.9%		69		42.3%		67.2%						69		0.50		0.54		69		0.43		0.49

				70		46.3%		51.5%		70		46.8%		49.3%		70		50.6%		64.9%		70		40.1%		66.7%						70		0.48		0.53		70		0.40		0.48

				71		47.9%		51.3%		71		48.9%		49.3%		71		52.7%		62.6%		71		35.7%		66.9%						71		0.51		0.53		71		0.36		0.46

				72		46.7%		51.3%		72		47.4%		48.9%		72		59.5%		65.7%		72		35.3%		64.7%						72		0.48		0.51		72		0.42		0.50

				73		46.2%		49.5%		73		47.0%		47.7%		73		46.3%		66.0%		73		34.0%		65.3%						73		0.49		0.51		73		0.33		0.43

				74		44.5%		48.6%		74		45.5%		46.7%		74		40.4%		61.9%		74		36.3%		63.2%						74		0.46		0.49		74		0.36		0.45

				75		44.3%		48.9%		75		45.2%		46.6%		75		46.2%		61.8%		75		34.8%		66.5%						75		0.45		0.50		75		0.39		0.43

				76		47.7%		47.7%		76		49.0%		45.9%		76		50.1%		57.8%		76		34.5%		61.1%						76		0.48		0.48		76		0.46		0.46

				77		48.9%		47.8%		77		49.6%		46.3%		77		53.9%		59.3%		77		34.7%		62.8%						77		0.49		0.48		77		0.46		0.46

				78		46.5%		47.3%		78		47.3%		45.5%		78		47.0%		56.6%		78		35.0%		66.9%						78		0.47		0.48		78		0.41		0.42

				79		52.6%		45.9%		79		52.8%		45.2%		79		75.3%		53.9%		79		42.3%		63.3%						79		0.54		0.46		79		0.38		0.41

				80		39.9%		45.5%		80		40.9%		43.3%		81		40.5%		56.0%		80		30.8%		64.3%						80		0.39		0.46		80		0.49		0.44

				81		51.4%		45.7%		81		53.0%		44.3%		82		58.0%		66.6%		81		33.2%		61.5%						81		0.55		0.46		81		0.33		0.43

				82		43.1%		42.4%		82		43.4%		41.8%		83		68.5%		56.2%		82		30.5%		50.6%						82		0.42		0.43		82		0.54		0.35

				83		38.6%		41.8%		83		37.7%		40.3%		88		66.6%		51.5%		83		29.3%		61.2%						83		0.42		0.44		83		0.12		0.26

				84		51.2%		43.2%		84		50.4%		43.1%								84		78.9%		47.0%						84		0.54		0.43		84		0.00		0.41

				85		45.7%		43.9%		85		47.1%		43.7%								85		25.4%		46.9%						85		0.50		0.44		85		0.00		0.46

				86		61.5%		39.8%		86		63.8%		38.7%								86		30.3%		55.6%						86		0.57		0.40		86		0.92		0.37

				87		59.8%		32.8%		87		59.8%		32.8%								91		89.9%		30.9%						87		0.60		0.33		91		0.50		0.24

				88		22.2%		43.2%		88		0.0%		39.0%								95		30.4%		47.8%						88		0.22		0.43

				89		72.0%		38.3%		89		72.0%		38.3%																		89		0.72		0.38

				91		69.9%		27.3%		91		50.0%		23.7%																		91		0.90		0.31

				92		80.0%		37.8%		92		80.0%		37.8%																		92		0.80		0.38

				100		30.4%		47.8%		100		100.0%		42.8%																		95		0.30		0.48

				104		100.0%		42.8%		104		0.0%		19.1%																		100		1.00		0.43

				105		0.0%		19.1%		105		60.0%		32.7%																		104		0.00		0.19

						0.6		0.3272970216																								105		0.60		0.33
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				Table 2. Descriptive Characteristics:  Plans and Participants 

				Sample, 2003-201506



						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				Plan choice architecture														2003		1

				TDFDefault (%)		52.0		72.1		64.9		46.3						2004		2

				New-hire auto enrollment (%)		32.9		49.5		27.4		30.1						2005		3

				New entrants (%)		19.7		54.5		24.2		11.8						2006		4

				Other plan features														2007		5

				N Funds offered (mean)		25.6		24.5		24.4		26.0						2008		6

				Employer stock offered (%)		48.4		46.6		53.0		48.3						2009		7

				Loan offered (%)		88.4		88.0		92.8		87.9						2010		8

				SA enabled (%)		55.4		75.5		71.1		49.3						2011		9

				Participant characteristics														2012		10

				Log balance (mean 2015$)		9.9		8.1		10.1		10.2						2013		11

				Job tenure (years)		10.0		5.0		8.7		11.3						2014		12

				Young (<35, %)		25.1		41.3		28.2		21.4						2015		13

				Middle (35-55, %)		59.6		49.3		59.2		61.9										150

				Old (>55, %)		15.2		9.4		12.6		16.8

				Male (%)		69.4		65.7		69.3		70.2

				HH income low (<$62.5K, %)		31.0		37.9		27.0		30.0

				HH income medium ($62.5-$87.5K, %)		26.7		28.9		26.9		26.2

				HH income high (>$87.5K)		42.3		33.1		46.0		43.7

				Low non-ret. financial wealth (<$7.3K, %)		17.9		28.2		17.4		15.9

				Average non-ret. financial wealth ($7.3K-$61.2K, %)		32.2		39.0		34.2		30.6

				High non-ret. financial wealth (>$61.2K, %)		49.9		32.8		48.4		53.6

				Financial crisis

				Financial crisis (% of year)		8.1		8.6		10.1		7.8

				TDF adoption (account %)

				TDF investor		24.7		100.0		100.0		0.0

				Pure TDF investor		15.7		100.0		0.0		0.0

				Mixed TDF investor		9.0		0.0		100.0		0.0

				Observations

				N plans		880		852		824		880

				N unique accounts		1,262,506		198,242		114,161		950,103

				Note: Post TDF adoption sample, observe each individual only 12 months after TDF introduction, select the last month.

								16%		9%		75%

				App. Table 1. TDF adoption sample, 2003-201506, Sample E in the flow chart

				 		By Year																								Entire Period

						2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2003-2014

				Default architecture

				TDFDefault (%)		0.0		8.0		14.9		29.1		70.5		84.6		66.9		93.5		80.7		80.3		14.7		72.1		52.0

				New-hire auto enrollment (%)		0.0		0.1		26.5		43.2		38.1		37.7		35.5		45.2		31.9		2.8		11.6		36.2		32.9

				New entrant (%)		16.1		13.9		22.6		18.2		26.7		13.1		9.1		12.1		22.2		14.5		11.9		15.8		19.7		248318

				Other plan characteristics

				N funds offered (mean)		69.2		38.5		19.0		22.7		25.8		24.7		27.1		28.5		24.4		29.1		28.9		23.5		25.6

				Employer stock offered (%)		0.0		7.4		58.7		45.3		56.3		54.0		51.5		14.2		0.0		0.0		84.0		0.0		48.4

				Loan offered (%)		3.5		56.7		88.7		96.1		94.1		83.8		91.2		98.8		92.7		76.8		97.1		95.8		88.4

				SA enabled (%)		100.0		60.9		28.8		32.3		63.3		74.0		86.3		81.9		87.7		79.0		11.9		70.4		55.4

				Participant characteristics

				Log balance (mean 2015$)		10.1		9.8		10.0		9.9		9.5		10.1		10.3		10.2		9.4		10.4		11.4		9.1		9.9

				Job tenure (years)		4.6		8.2		11.5		8.8		9.5		11.0		13.0		10.7		8.8		8.9		12.2		9.7		10.0

				Young (<35, %)		26.4		26.2		23.2		26.5		25.7		25.6		21.4		23.0		23.1		24.7		23.1		22.8		25.1

				Middle (35-55, %)		62.3		60.5		61.5		59.3		60.7		57.8		57.3		58.3		57.6		59.0		54.3		53.2		59.6

				Old (>55, %)		11.3		13.3		15.3		14.3		13.6		16.5		21.3		18.7		19.3		16.3		22.6		24.1		15.2

				Male (%)		30.9		62.6		59.4		72.6		75.6		65.2		71.3		77.9		64.1		60.6		79.6		69.1		69.4

				HH income low (<$62.5K, %)		22.0		27.3		33.1		33.8		32.1		29.5		29.2		28.5		32.9		27.3		21.4		19.1		31.0

				HH income medium ($62.5-$87.5K, %)		22.6		26.1		29.3		25.0		26.9		26.2		27.1		26.2		33.9		27.5		22.6		33.7		26.7

				HH income high (>$87.5K)		55.4		46.5		37.6		41.2		41.0		44.2		43.7		45.3		33.2		45.2		56.0		47.2		42.3

				Low (<$7.3K, %)		3.4		9.1		15.5		19.7		19.7		18.1		18.8		18.9		33.7		20.8		18.7		21.6		17.9

				Average ($7.3K-$61.2K, %)		16.4		23.0		31.9		31.3		34.9		33.2		35.9		32.3		31.3		29.8		26.7		32.4		32.2

				High (>$61.2K, %)		80.3		67.9		52.6		49.0		45.4		48.7		45.3		48.8		35.0		49.4		54.6		46.1		49.9

				Financial Crisis

				Financial crisis (% of year)		0		0		0		0		0		1/3		1/3		0		0		0		0		0		8.1

				TDF adoption (% of accounts)

				TDF investor		1.7		10.1		19.5		25.4		26.5		29.0		21.2		40.3		51.2		50.5		12.2		37.4		24.7

				Pure TDF investor		1.1		6.8		11.3		16.4		18.0		16.5		13.0		24.1		35.8		40.4		5.8		22.2		15.7

				Mixed TDF investor		0.6		3.3		8.2		9.0		8.5		12.5		8.2		16.2		15.4		10.1		6.4		15.2		9.0

				Observations

				N plans		6		93		109		157		168		129		63		48		43		27		22		15		880

				N accounts		11,310		87,514		189,648		204,932		403,984		208,196		46,046		42,177		8,224		19,282		37,172		4,021		1,262,506



				Longitudinal adoption sample, 2003-201506, Sample D in the flow chart

				 		By Year																										Entire Period

						2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2003-15

				Default architecture

				TDFDefault (%)		0.0		5.8		7.4		22.6		24.2		75.6		87.7		90.4		91.5		92.3		91.1		94.3		95.2		88.3

				New-hire auto enrollment (%)		0.0		0.0		4.0		25.0		26.0		39.9		48.7		50.3		53.2		54.7		56.0		58.2		58.0		53.1

				New entrant (%)		1.6		8.1		13.4		23.0		27.9		34.7		40.6		44.9		51.4		55.9		59.4		63.6		64.7		60.4

				Other plan characteristics

				N funds offered (mean)		66.1		43.0		28.6		26.2		27.3		27.4		27.8		28.7		29.2		29.1		29.1		31.2		29.4		28.7

				Employer stock offered (%)		0.0		6.8		34.8		41.7		44.9		47.9		49.4		48.0		46.5		45.1		44.7		44.1		44.9		44.5

				Loan offered (%)		3.8		48.1		72.8		82.7		87.2		87.2		87.9		88.0		89.3		88.9		88.8		88.9		88.8		89.1

				SA enabled (%)		100.0		67.7		45.5		38.4		46.3		53.3		56.6		57.6		57.0		58.0		56.9		56.8		56.6		55.2

				Participant characteristics

				Log balance (mean 2015$)		10.1		10.0		10.1		10.0		9.9		9.6		9.8		10.0		9.8		9.8		9.9		9.9		10.1		9.0

				Job tenure (years)		4.3		7.8		10.5		9.8		9.7		9.8		10.2		10.4		10.4		10.4		10.3		10.2		10.4		9.5

				Young (<35, %)		26.0		26.8		24.2		25.5		25.1		26.1		25.0		24.7		24.8		25.1		25.6		26.1		24.3		27.6

				Middle (35-55, %)		63.8		61.2		61.9		60.3		60.7		59.3		59.1		58.6		57.7		56.7		55.6		54.5		54.9		51.7

				Old (>55, %)		10.2		12.1		14.0		14.2		14.2		14.7		15.9		16.7		17.5		18.2		18.9		19.3		20.8		20.8

				Male (%)		34.5		57.6		63.6		64.3		68.4		68.1		67.8		67.4		67.0		65.9		66.2		65.6		66.1		65.6

				HH income low (<$62.5K, %)		21.4		26.5		30.6		32.1		31.9		31.9		31.2		30.6		30.2		31.0		30.0		28.0		26.4		28.8

				HH income medium ($62.5-$87.5K, %)		22.7		25.1		27.5		26.8		26.6		26.7		27.0		27.4		28.0		28.6		29.6		33.0		35.4		33.1

				HH income high (>$87.5K)		55.9		48.4		41.9		41.0		41.5		41.5		41.8		42.1		41.9		40.4		40.5		39.0		38.2		38.1

				Low (<$7.3K, %)		3.1		7.2		11.6		16.2		17.7		18.8		19.5		20.2		22.5		24.6		24.7		25.6		25.5		25.2

				Average ($7.3K-$61.2K, %)		15.6		20.6		27.1		30.5		32.9		34.0		34.9		35.1		34.7		34.0		32.7		31.8		31.6		32.7

				High (>$61.2K, %)		81.3		72.2		61.3		53.3		49.5		47.2		45.6		44.6		42.8		41.4		42.6		42.6		42.9		42.1

				Financial Crisis

				Financial crisis (% of year)		0		0		0		0		0		1/3		1/3		0		0		0		0		0		0		2.9

				TDF adoption (% of accounts)

				TDF investor		0.1		5.4		13.5		19.4		25.8		35.7		40.3		45.6		52.3		56.8		59.7		63.7		64.8		59.0

				Pure TDF investor		0.1		3.6		8.9		12.1		16.2		24.3		28.4		33.2		39.4		43.6		46.6		50.1		50.7		46.5

				Mixed TDF investor		0.0		1.8		4.6		7.3		9.7		11.4		11.9		12.5		12.8		13.2		13.2		13.6		14.1		12.4

				Observations

				N plans		6		99		208		364		533		662		724		773		816		843		865		890		893		893

				N accounts		9,448		88,955		252,812		477,127		859,396		1,162,410		1,221,040		1,236,427		1,329,259		1,378,669		1,420,119		1,477,351		1,371,122		2,659,008

				Note: For the 2003-2015 summary of the sample, characteristics are measured as of 

				the final contribution date between 2003 and 2015, including new entrants.   Each 

				observation represents one account.   








	




AppT2

				TDF adoption sample

				Appendix Table 2. Estimated Determinants of Participant Target Date Fund Adoption Patterns within 12 Months of Exposure



				Mean				Probability of TDF adoption (Probit marginal effects) (1)				Contributions to TDFs (OLS coefficients and standard errors)  (2)						Prob. of Pure Investor (Mult. Logit marginal effects) (3)				Prob. of Mixed Investor (Mult. Logit marginal effects) (4)



				Choice architecture features

				TDFDefault (%)		52.0		15.4		**		0.100		**		0.018		9.0		**		7.7		**

				New-hire auto enrollment  (%)		32.9		-1.6				0.011				0.023		3.8				-4.4		*

				New entrant (%)		19.7		23.0		**		0.199		**		0.026		18.3		**		9.7		**

				New-hire auto enrollment*New entrant (%)		8.6		4.0				-0.034				0.087		-2.8				9.6		**

				New-hire auto enrollment*New entrant*TDFDefault (%)		5.6		25.9		**		0.381		**		0.095		28.7		**		-5.5		**

				Participant characteristics

				Log balance (mean 2015$)		9.9		-1.8		**		-0.017		**		0.002		-1.9		**		1.2		**

				Job tenure (years)		10.0		-0.4		**		-0.003		**		0.001		-0.4		**		-0.2		**

				Young (<35, %)		25.1		3.5		**		0.029		**		0.007		2.0		**		1.8		**

				Old (>55, %)		15.2		-0.8				0.004				0.004		0.3				-1.1		**

				Male (%)		69.4		1.2				0.010				0.010		0.6				0.6

				HH income low (<$62.5K, %)		31.0		-0.6				0.002				0.004		0.4				-1.1		**

				HH income high (>$87.5K, %)		42.3		-0.3				-0.004				0.004		-0.7				0.1

				Wealth low (<$7.3K, %)		17.9		1.0				0.014		*		0.006		0.8		*		-0.1

				Wealth high (>$61.2K, %)		49.9		-1.7		**		-0.013		**		0.005		-1.6		**		-0.6

				Financial crisis

				Financial crisis (%)		8.1		-4.1				-0.034				0.030		-2.8				-1.0

				Intercept								0.348		**		0.079

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				-2LogL				1,129,377				N/A						1,438,045

				Pseudo-R squared / R-squared				0.201				0.283						0.263

				Mean of dependent variable				24.7%				18.9%						15.7%				9.0%

				Includes N funds, employer stock, loans controls.

				Note: * Significant at 5%, *** Significant at 1%. 





Var_Description

				Description of variables

				Variable		Description

				TDF adoption (0/1)		 =1 if employee contributes to TDF funds, 0 else

				Contributions to TDFs (%)		Percentage of monthly contribution invested into TDF funds

				Pure TDF Investors  		 =1 if employee only contributes to TDF funds, 0 else

				Mixed TDF Investors 		 =1 if employee contributes to TDF and non-TDF funds, 0 else

				Equity Allocations (%)		Percentage of monthly contribution invested into equity assets

				Monthly return (%)		Monthly predicted factor return

				Monthly Standard deviation (σ) (%)		Monthly predicted standard deviation of factor return

				Nonsystematic risk/total variance (NSR/TV) (%)		Ratio of non-sysmatic risk of total portfolio variance

				Sharpe Ratio		Ratio of monthly predicted factor return to monthly predicted standard deviation

				β(Mkt)		Weighted estimated coefficient of benchmark Mkt

				β(SMB)		Weighted estimated coefficient of benchmark SMB

				β(HML)		Weighted estimated coefficient of benchmark HML

				β(UMD)		Weighted estimated coefficient of benchmark UMD

				β(Defaultprem)		Weighted estimated coefficient of benchmark Defaultprem

				β(Termprem)		Weighted estimated coefficient of benchmark Termprem

				β(RMSE)		Weighted estimated Root MSE

				Default		 =1 if TDF fund as default in plan, 0 else

				New entrants		 =1 if employee began contribution after TDF introduction, = else

				New-hire auto enrollment		 =1 if the month is after Vanguard TDF auto enrollment date; =0 else

				N Funds offered		# funds offered in plan

				Employer stock offered		 =1 if plan offers company stock; =0 else

				Loan offered		 =1 if plan offers loan; =0 else

				Log balance (mean 2015$)		 Natural logarithm of balance in 2015$

				Job tenure (years)		Years of job tenure

				Young (age<35)		 =1 if employee's age<35, =0 else

				Old (age>55)		 =1 if employee's age>55, =0 else

				Male		 =1 if employee is male, = 0 else

				HH income low (<$62.5K)		 =1 if HH income<$62,500, =0 else

				HH income high (>$87.5K)		 =1 if HH income>87,500, =0 else

				Wealth low (<$7.3K)		 =1 if HH wealth<$7.3k, =0 else

				Wealth high (>$61.2K)		 =1 if HH wealth>$61.2k; =0 else

				Financial crisis		 =1 if month is between 200809 and 200903, =0 else







Varlist

				Contraction of variables

				Variable		Variable in dataset		Construction

				TDF adoption (0/1)		adopt_flg1		adopt_flg1=1 if contributed to TDF; =0 else

				Contributions to TDFs (%)		pct_contribs_tdf		pct_contribs_tdf=amount contributed to TDF/total contribution in the month

				Pure TDF Investors  		adopt_flg_pure		adopt_flg_pure=1 if only contributed to TDF, =0 else

				Mixed TDF Investors 		adopt_flg_mixed		adopt_flg_mixed=1 if contributed to TDF and other funds, =0 else

				Equity Allocations		equity_class_aa		% dollar weighted contribution into equity in the month

				Monthly return		ertn_capm_all_raw		% dollar weighted predicted factor return in the month

				Monthly Standard deviation (σ)		sq_var_capm		% dollar weighted predicted standard deviation of factor return in the month

				Nonsystematic risk/total variance (NSR/TV)		ratio_ido		Ratio of non-sysmatic risk of total portfolio variance

				Sharpe Ratio		sharper		sharper=ertn_capm_all_raw/sq_var_capm

				β(Mkt)		bmktrf		β(Mkt)=The dollar weighted estimated coefficient of benchmark Mkt that measures participants’ exposure to market risk

				β(SMB)		bsmb		β(SMB)=The dollar weighted estimated coefficient of benchmark SMB that measures participants’ exposure to the difference in performance of small relative to big stocks

				β(HML)		bhml		β(HML)=The dollar weighted estimated coefficient of benchmark HML that measures participants’ exposure to the difference in performance of value stocks to growth stocks

				β(UMD)		bumd		β(UMD)=The dollar weighted estimated coefficient of benchmark UMD that measures participants’ exposure to the
difference in performance of winner stocks to loser stocks

				β(Defaultprem)		bdefaultprem		β(Defaultprem)==The dollar weighted estimated coefficient of benchmark Defaultprem that measures participants’ exposure
to the difference in return between a portfolio of long-term corporate bonds and the long-term Treasury bond

				β(Termprem)		btermprem		β(Termprem)=The dollar weighted estimated coefficient of benchmark Termprem that refers to participants’ exposure to the difference between the long-term
Treasury bond return and the 1-month Treasury bill rate measured at the end of the previous month

				β(RMSE)		brmse		β(RMSE)=The dollar weighted estimated Root MSE that is the standard deviation of the 
residuals from the 6-factor model

				Default		dflt_lc		dflt_lc=1 if TDF fund as default in plan

				New entrants (%)		new_flg		new_flg=1 if the first contribution date is after TDF introduction; =0 else

				New-hire auto enrollment		ae		ae=1 if current month is after Vanguard TDF auto enrollment date; =0 else

				N Funds offered (mean)		num_ctrb_fnd		num_ctrb_fnd=number of funds offered in plan

				Employer stock offered		cs_flg		cs_flg=1 if plan offered company stock; =0 else

				Loan offered		loan_flg		loan_flg=1 if plan offered loan; =0 else

				Log balance (mean 2015$)		logassets		logassets=log(balance in 2015$); =0 if balance=0

				Job tenure (years)		ey		ey=year(current month-hire date)

				Young (<35, %)		age_lt35		age_lt35=1 if age<35; =0 else

				Middle (35-55, %)		age_3555		age_3555=1 if 35<=age<=55; =0 else

				Old (>55, %)		age_ge55		age_ge55=1 if age>55; =0 else

				Male (%)		male		male=1 if gender="M"; = 0 if gender="F"

				HH income low (<$62.5K, %)		hh_inc_low		hh_inc_low=1 if HH income<$62,500; =0 else

				HH income medium ($62.5-$87.5K, %)		hh_inc_medium		hh_inc_medium=1 if $62,500<=HH income<=87,500; = 0 else

				HH income high (>$87.5K)		hh_inc_high		hh_inc_high=1 if HH income>87,500; =0 else

				Low non-ret. financial wealth (<$7.3K, %)		poor_flg		poor_flg=1 if ixid<$7.3k; =0 else

				Average non-ret. financial wealth ($7.3K-$61.2K, %)		medium_flg		medium_flg if $7.3k<=ixid<$61.2k; =0 else

				High non-ret. financial wealth (>$61.2K, %)		rich_flg		rich_flg=s if ixid>$61.2k; =0 else

				Financial crisis (% of year)		financial_crisis		financial_crisis=1 if 200809<=date<=200903; =0 else

				Time effect dummies		year2003-year2015		year2003 as reference level

				Industry dummies		naic_vg1-naic_vg9		naic_vg5 as reference level





				Steps to calculate the betas of benchmarks:

				First estimate the factor-related systematic risks and diversifiable (idiosyncratic) risks for all funds, using a 6-factor CAPM model in which the estimated coefficients measure each fund’s exposures to systematic factor risks. These regressions are estimated using 150 months of monthly fund and factor returns from January 2003 to June 2015;

				Next compute for each participant the systematic and idiosyncratic risks specific to his own portfolio, using his contribution weights as of Pre and Post TDF adoption;

				Finally, regress the post−pre changes in systematic and idiosyncratic risks on pure, mix, none TDF investors and other control variables





				Industry dummy coding

				Industry dummy				if naics<2000                   then naic =1;

								else if 2100 < naics < 2200 then naic =2;

								else if 2200 < naics < 2300 then naic =3;

				 				else if 2300 < naics < 2400 then naic =4;

								else if 3100 < naics < 3400 then naic =5;

								else if 4200 < naics < 4300 then naic =6;

								else if 4400 < naics < 4600 then naic =7;

				 				else if 4800 < naics < 5000 then naic =8;

								else if 5100 < naics < 5200 then naic =9;

								else if 5200 < naics < 5300 then naic =10;

								else if 5300 < naics < 5400 then naic =11;

				 				else if 5400 < naics < 5500 then naic =12;

								else if 5500 < naics < 5600 then naic =13;

								else if 5600 < naics < 5700 then naic =14;

								else if 6100 < naics < 6200 then naic =15;

				 				else if 6200 < naics < 6300 then naic =16;

								else if 7100 < naics < 7200 then naic =17;

								else if 7200 < naics < 7300 then naic =18;

								else if 8100 < naics < 8200 then naic =19;

								else if 9200 < naics < 9300 then naic =20;

								else                             naic =99;



				Industry		Agricultural, Mining, or Construction		if naic in ('1','2','4') then naic_vg=1;

						Transportation, Communications or Utilities		else if naic in ('3','8') then naic_vg =2; 

				  		Manufacturing		else if naic in ('5') then naic_vg =3;

				  		Media, Entertainment, Leisure		else if naic in ('9','17','18') then naic_vg =4;

				  		Wholesale & Retail Trade		else if naic in ('6','7') then naic_vg =5;

				  		FIRE - Finance, Insurance, Real Estate		else if naic in ('10','11') then naic_vg =6;

				  		Business, Professional and Non-Profit Services		else if naic in ('12','13','14','19') then naic_vg =7;

				  		Education & Health		else if naic in ('15','16') then naic_vg =8;

				  		Government		else if naic in ('20') then naic_vg =9;

				IXI wealth code discontinued after May 2011.





Ret illustration

		Participant wealth illustration																Pure														Mixed

				Age		Wages		Begin		Earnings		Contribs		End				Age		Wages		Begin		Earnings		Contribs		End				Age		Wages		Begin		Earnings		Contribs		End

						1%				5.40%		10%								1%				7.70%		10%								1%				7.10%		10%

				30		35,000		- 0		- 0		3,500		3,500				30		35,000		- 0		- 0		3,500		3,500				30		35,000		- 0		- 0		3,500		3,500

				31		35,350		3,500		189		3,535		7,224				31		35,350		3,500		270		3,535		7,305				31		35,350		3,500		249		3,535		7,284

				32		35,704		7,224		390		3,570		11,184				32		35,704		7,305		562		3,570		11,437				32		35,704		7,284		517		3,570		11,371

				33		36,061		11,184		604		3,606		15,394				33		36,061		11,437		881		3,606		15,924				33		36,061		11,371		807		3,606		15,784

				34		36,421		15,394		831		3,642		19,868				34		36,421		15,924		1,226		3,642		20,792				34		36,421		15,784		1,121		3,642		20,547

				35		36,785		19,868		1,073		3,679		24,619				35		36,785		20,792		1,601		3,679		26,072				35		36,785		20,547		1,459		3,679		25,685

				36		37,153		24,619		1,329		3,715		29,664				36		37,153		26,072		2,008		3,715		31,795				36		37,153		25,685		1,824		3,715		31,223

				37		37,525		29,664		1,602		3,752		35,018				37		37,525		31,795		2,448		3,752		37,995				37		37,525		31,223		2,217		3,752		37,193

				38		37,900		35,018		1,891		3,790		40,699				38		37,900		37,995		2,926		3,790		44,711				38		37,900		37,193		2,641		3,790		43,624

				39		38,279		40,699		2,198		3,828		46,725				39		38,279		44,711		3,443		3,828		51,982				39		38,279		43,624		3,097		3,828		50,549

				40		38,662		46,725		2,523		3,866		53,114				40		38,662		51,982		4,003		3,866		59,850				40		38,662		50,549		3,589		3,866		58,004

				41		39,048		53,114		2,868		3,905		59,887				41		39,048		59,850		4,608		3,905		68,364				41		39,048		58,004		4,118		3,905		66,027

				42		39,439		59,887		3,234		3,944		67,065				42		39,439		68,364		5,264		3,944		77,572				42		39,439		66,027		4,688		3,944		74,659

				43		39,833		67,065		3,622		3,983		74,670				43		39,833		77,572		5,973		3,983		87,528				43		39,833		74,659		5,301		3,983		83,943

				44		40,232		74,670		4,032		4,023		82,725				44		40,232		87,528		6,740		4,023		98,291				44		40,232		83,943		5,960		4,023		93,926

				45		40,634		82,725		4,467		4,063		91,256				45		40,634		98,291		7,568		4,063		109,923				45		40,634		93,926		6,669		4,063		104,658

				46		41,040		91,256		4,928		4,104		100,288				46		41,040		109,923		8,464		4,104		122,491				46		41,040		104,658		7,431		4,104		116,193

				47		41,451		100,288		5,416		4,145		109,848				47		41,451		122,491		9,432		4,145		136,067				47		41,451		116,193		8,250		4,145		128,588

				48		41,865		109,848		5,932		4,187		119,967				48		41,865		136,067		10,477		4,187		150,731				48		41,865		128,588		9,130		4,187		141,904

				49		42,284		119,967		6,478		4,228		130,673				49		42,284		150,731		11,606		4,228		166,566				49		42,284		141,904		10,075		4,228		156,207

				50		42,707		130,673		7,056		4,271		142,000				50		42,707		166,566		12,826		4,271		183,662				50		42,707		156,207		11,091		4,271		171,569

				51		43,134		142,000		7,668		4,313		153,982				51		43,134		183,662		14,142		4,313		202,117				51		43,134		171,569		12,181		4,313		188,063

				52		43,565		153,982		8,315		4,357		166,653				52		43,565		202,117		15,563		4,357		222,037				52		43,565		188,063		13,353		4,357		205,772

				53		44,001		166,653		8,999		4,400		180,053				53		44,001		222,037		17,097		4,400		243,534				53		44,001		205,772		14,610		4,400		224,782

				54		44,441		180,053		9,723		4,444		194,219				54		44,441		243,534		18,752		4,444		266,730				54		44,441		224,782		15,960		4,444		245,186

				55		44,885		194,219		10,488		4,489		209,196				55		44,885		266,730		20,538		4,489		291,757				55		44,885		245,186		17,408		4,489		267,083

				56		45,334		209,196		11,297		4,533		225,026				56		45,334		291,757		22,465		4,533		318,755				56		45,334		267,083		18,963		4,533		290,579

				57		45,787		225,026		12,151		4,579		241,756				57		45,787		318,755		24,544		4,579		347,878				57		45,787		290,579		20,631		4,579		315,789

				58		46,245		241,756		13,055		4,625		259,435				58		46,245		347,878		26,787		4,625		379,289				58		46,245		315,789		22,421		4,625		342,834

				59		46,708		259,435		14,010		4,671		278,116				59		46,708		379,289		29,205		4,671		413,166				59		46,708		342,834		24,341		4,671		371,846

				60		47,175		278,116		15,018		4,717		297,851				60		47,175		413,166		31,814		4,717		449,697				60		47,175		371,846		26,401		4,717		402,965

																												51%														35%
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Plan:                     942


Participant: 3,042,862


Account:     3,198,782


Total plans: 943


Adding TDF, without LC:     441


Adding TDF, continue LC:   153


Adding TDF, dropping LC:  349


Last contribution within 12 months of TDF 


introduced


Plans having contributers in 1 month prior 


and 6 months post of adding TDF


Active >= 12 mons


Contribution data


Plan:                   3,110


Participant: 6,305,249


Enable contributed & Active till 201506 & 


Adding TDF before 201501


Fund data


Yes


Plan: 2,242


Disable contribution:                        50


Closed before 201506:                 1,407


Not adding TDF 200301-201501:  785


Yes


No


E


Plan:                     893


Participant: 2,562,898


Account:     2,659,008


D


Plan:                     943


Participant: 3,214,089


Account:     3,394,003


B


Restricted plans excluded


Plan: 111


Participant: 411,046


A


Existing Employees sample


Pre  & Post TDF adoption


Plan:                    880


Account:       919,382


F


Yes


Yes
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Variable Description

TDF adoption (0/1)  =1 if employee contributes to TDF funds, 0 else

Contributions to TDFs (%) Percentage of monthly contribution invested into TDF funds

Pure TDF Investors    =1 if employee only contributes to TDF funds, 0 else

Mixed TDF Investors   =1 if employee contributes to TDF and non-TDF funds, 0 else

Equity Allocations (%) Percentage of monthly contribution invested into equity assets

Monthly return (%) Monthly predicted factor return

Monthly Standard deviation (σ) (%) Monthly predicted standard deviation of factor return

Nonsystematic risk/total variance (NSR/TV)  Ratio of non-sysmatic risk of total portfolio variance

Sharpe Ratio Ratio of monthly predicted factor return to monthly predicted standard deviation

β(Mkt) Weighted estimated coefficient of benchmark Mkt

β(SMB) Weighted estimated coefficient of benchmark SMB

β(HML) Weighted estimated coefficient of benchmark HML

β(UMD) Weighted estimated coefficient of benchmark UMD

β(Defaultprem) Weighted estimated coefficient of benchmark Defaultprem

β(Termprem) Weighted estimated coefficient of benchmark Termprem

β(RMSE) Weighted estimated Root MSE

Default  =1 if TDF fund as default in plan, 0 else

New entrants  =1 if employee began contribution after TDF introduction, = else

New-hire auto enrollment  =1 if the month is after Vanguard TDF auto enrollment date; =0 else

N Funds offered # funds offered in plan

Employer stock offered  =1 if plan offers company stock; =0 else

Loan offered  =1 if plan offers loan; =0 else

Log balance (mean 2015$)  Natural logarithm of balance in 2015$

Job tenure (years) Years of job tenure

Young (age<35)  =1 if employee's age<35, =0 else

Old (age>55)  =1 if employee's age>55, =0 else

Male  =1 if employee is male, = 0 else

HH income low (<$62.5K)  =1 if HH income<$62,500, =0 else

HH income high (>$87.5K)  =1 if HH income>87,500, =0 else

Wealth low (<$7.3K)  =1 if HH wealth<$7.3k, =0 else

Wealth high (>$61.2K)  =1 if HH wealth>$61.2k; =0 else

Financial crisis  =1 if month is between 200809 and 200903, =0 else
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Table1

				Table 1.  Target-Date Fund Allocations by Target Year



				TDF Fund		Participant Age in 2010		Equity allocation (%)		U.S. stocks (%)		Non-U.S. stocks (%)		U.S. nominal bonds (%)		U.S. inflation-protected bonds (%)		Cash (%)

				2055		20		90		63.0		27.0		10.0		0.0		0.0

				2050		25		90		63.0		27.0		10.0		0.0		0.0

				2045		30		90		63.0		27.0		10.0		0.0		0.0

				2040		35		90		63.0		27.0		10.0		0.0		0.0

				2035		40		89		62.5		26.8		10.8		0.0		0.0

				2030		45		82		57.2		24.5		18.3		0.0		0.0

				2025		50		74		52.0		22.3		25.8		0.0		0.0

				2020		55		67		46.7		20.0		33.3		0.0		0.0

				2015		60		59		41.3		17.7		40.0		1.0		0.0

				2010		65		49		34.0		14.6		40.4		10.7		0.4

				2005		70		34		24.0		10.3		43.9		17.9		3.9

				Income		75		30		21.0		9.0		45.0		20.0		5.0

				Note: As of December 31, 2010.



				Source: Authors' tabulations.





Table2

				Table 2. Descriptive Characteristics:  Plans and Participants 												Sample, 2003-201506

				A. Plan Features and Participant Investment Behavior (% of accounts)



						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				Choice architecture features  

				TDF Default 		52.0		72.1		64.9		46.3

				New-hire auto enrollment 		32.9		49.5		27.4		30.1

				TDF adoption  

				TDF investor		24.7		100.0		100.0		0.0

				Pure TDF investor		15.7		100.0		0.0		0.0

				Mixed TDF investor		9.0		0.0		100.0		0.0

				Other plan features

				N Funds offered (mean)		25.6		24.5		24.4		26.0

				Employer stock offered  		48.4		46.6		53.0		48.3

				Loans offered 		88.4		88.0		92.8		87.9

				N plans		880		852		824		880

				N unique accounts		1,262,506		198,242		114,161		950,103



						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				New entrants 		19.7		54.5		24.2		11.8

				Log account balance (2015$)		9.9		8.1		10.1		10.2

				Job tenure (years)		10.0		5.0		8.7		11.3

				Young (%<35)		25.1		41.3		28.2		21.4

				Middle (% 35-55)		59.6		49.3		59.2		61.9

				Old (% >55)		15.2		9.4		12.6		16.8

				Male (%)		69.4		65.7		69.3		70.2

				Low HH income (% <$62.5K)		31.0		37.9		27.0		30.0

				Mid. HH income (% $62.5-$87.5K)		26.7		28.9		26.9		26.2

				High HH income (% >$87.5K)		42.3		33.1		46.0		43.7

				Low non-ret. fin. wealth (% <$7.3K)		17.9		28.2		17.4		15.9

				Mid. non-ret. fin, wealth (% $7.3K-$61.2K)		32.2		39.0		34.2		30.6

				High non-ret. fin. wealth (% >$61.2K)		49.9		32.8		48.4		53.6

				Financial crisis (% of year)		8.1		8.6		10.1		7.8





				Note: Post TDF adoption sample, observe each individual only 12 months after TDF introduction, select the last month.







Alt Table2

				Table 2. Descriptive Characteristics:  Plans and Participants 												Sample, 2003-201506								Table 2. Descriptive Characteristics:  Plans and Participants 

				A. Plan Features and Participant Investment Behavior (% of accounts)

																								A.  Sample over time

						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				Choice architecture features  																						Plans		% plans		Cum. %				Participants		% participants		Cum. %

				TDF Default 		52.0		72.1		64.9		46.3

				New-hire auto enrollment 		32.9		49.5		27.4		30.1												2003		6		1%		1%				11,310		1%		1%

				TDF adoption  																				2004		93		11%		11%				87,514		7%		8%

				TDF investor		24.7		100.0		100.0		0.0												2005		109		12%		24%				189,648		15%		23%

				Pure TDF investor		15.7		100.0		0.0		0.0												2006		157		18%		41%				204,932		16%		39%

				Mixed TDF investor		9.0		0.0		100.0		0.0												2007		168		19%		61%				403,984		32%		71%

				Other plan features																				2008		129		15%		75%				208,196		16%		88%

				N Funds offered (mean)		25.6		24.5		24.4		26.0												2009		63		7%		82%				46,046		4%		91%

				Employer stock offered  		48.4		46.6		53.0		48.3												2010		48		5%		88%				42,177		3%		95%

				Loans offered 		88.4		88.0		92.8		87.9												2011		43		5%		93%				8,224		1%		95%

				N plans		880		852		824		880												2012		27		3%		96%				19,282		2%		97%

				N unique accounts		1,262,506		198,242		114,161		950,103												2013		22		3%		98%				37,172		3%		100%

																								2014		15		2%		100%				4,021		0%		100%

						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 												Total		880		100%						1,262,506		100%

				New entrants 		19.7		54.5		24.2		11.8

				Log account balance (2015$)		9.9		8.1		10.1		10.2

				Job tenure (years)		10.0		5.0		8.7		11.3

				Young (%<35)		25.1		41.3		28.2		21.4

				Middle (% 35-55)		59.6		49.3		59.2		61.9

				Old (% >55)		15.2		9.4		12.6		16.8

				Male (%)		69.4		65.7		69.3		70.2

				Low HH income (% <$62.5K)		31.0		37.9		27.0		30.0

				Mid. HH income (% $62.5-$87.5K)		26.7		28.9		26.9		26.2

				High HH income (% >$87.5K)		42.3		33.1		46.0		43.7

				Low non-ret. fin. wealth (% <$7.3K)		17.9		28.2		17.4		15.9

				Mid. non-ret. fin, wealth (% $7.3K-$61.2K)		32.2		39.0		34.2		30.6

				High non-ret. fin. wealth (% >$61.2K)		49.9		32.8		48.4		53.6

				Financial crisis (% of year)		8.1		8.6		10.1		7.8





				Note: Post TDF adoption sample, observe each individual only 12 months after TDF introduction, select the last month.







Table3

				Table 3.  Plan Choice Architecture: Summary of Predicted Effects on Employee Outcomes 

				TDF adoption sample



				In percent										Probability of TDF Adoption (1)				Total Contributions to TDFs (2)				Probability of Pure TDF (3)				Probability of Mixed TDF (4)



				Sample mean										24.7				18.9				15.7				9.0



				Choice Architecture

				I. Voluntary choice

						A.  Existing employees								10.2				7.6				3.9				5.6

						B.  New entrants								28.4				27.4				14.5				13.2



				II. Auto enroll of new entrants to TDF

						A.  Existing employees								21.7				18.7				14.1				7.9

						B.  New entrants								78.7				73.2				74.9				17.2



				III.  Summary of effects

						Active choice effect (IB v. IA)								2.8				3.6				3.8				2.3

						Endorsement effect (IIA v. IA)								2.1				2.5				3.6				1.4

						Default effect (IIB v. IB)								2.8				2.7				5.2				1.3











				Table 3.  Plan Choice Architecture: Summary of Predicted Effects on Employee Outcomes 																						OLDER VERSION

				TDF adoption sample



				In percent										Probability of TDF Adoption (1)				Total Contributions to TDFs (2)				Probability of Pure TDF (3)				Probability of Mixed TDF (4)



				Sample mean										24.7				18.9				15.7				9.0





				Choice Architecture

				I. Existing employees

						A.  Voluntary choice								10.2				7.6				3.9				5.6

						B.  Auto enroll of new entrants to TDF								21.7				18.7				14.1				7.9



				II. New entrants

						A.  Voluntary choice								28.4				27.4				14.5				13.2

						B.  Auto enroll of new entrants to TDF								78.7				73.2				74.9				17.2



				III.  Summary of effects

						Reference (I.A.)								1.0				1.0				1.0				1.0

						Demonstration effect (I.B. v. I.A.)								2.1				2.5				3.6				1.4

						Active choice effect (II.A. v. I.A.)								2.8				3.6				3.8				2.3

						Default effect (II.B. v. I.A.)								7.7				9.7				19.4				3.0



				Source: Predicted effects derived from models in Appendix (probability of adoption, employee contributions, and pure versus

				mixed target-date adopters), with all other variables held at sample means.  "New entrants" are participants who enrolled with

				target-date funds offered in the investment menu; "existing participants" are those who enrolled prior to target-date funds 

				being introduced in the menu.   Adoption effects measure 12-months after first appearance of target-date funds in menu.

				Total contributions include employer and employee contributions.







Table4

				TDF investors (Non, Pure or Mixed)  are classified using contribution data.

				Table 4. Contribution Allocations and Portfolio Characteristics of TDF adoption sample														(TDF adoption sample)







				A. Contribution allocations (%)

								Cash		Bonds		Balanced/ TDF		U.S. Equities		International Equities		Company Stock

				All investors				17.3		6.4		29.6		34.3		6.6		5.7

				Non TDF investors				22.3		7.7		13.7		41.9		7.7		6.8

				Pure TDF investors				0.0		0.0		100.0		0.0		0.0		0.0

				Mixed TDF investors				5.9		7.2		39.9		31.1		9.3		6.5





				B. Portfolio characteristics (%)						Six-factor CAPM, Predicted

								Equity share		Monthly  Returns		Monthly Risk (σ)		Sharpe Ratio		NSR/TV

				All investors				67.0		0.44		2.75		16.2		20.7

				Non TDF investors				63.0		0.36		2.71		16.7		25.3

				Pure TDF investors				80.8		0.70		2.77		15.5		3.6

				Mixed TDF investors				76.1		0.60		3.07		13.1		12.1





				C. Portfolio risk exposures																				C2. Comparison of portfolio risk exposures by employee types, and TDF investor types

								β(Mkt)		β(SMB)		β(HML)		β(UMD)		β(Default)		β(Term)		β(RMSE)						New entrants		Existing employees		Diff.(Existing - New)		Ttest		Non TDF investors		Pure TDF investors		Mixed TDF investors		Diff.(Pure - Mixed)		Ttest		Diff.(Pure - Non)		Ttest		Diff.(Mixed - Non)		Ttest

				All investors				0.636		-0.011		0.084		-0.008		0.117		0.080		0.010				β(Mkt)		0.621		0.640		0.019		***		0.616		0.689		0.710		-0.021		***		0.073		***		0.094		***

				   New entrants				0.621		-0.024		0.086		-0.002		0.150		0.099		0.008				β(SMB)		-0.024		-0.008		0.016		***		0.001		-0.073		-0.006		-0.066		***		-0.074		***		-0.007		***

				   Existing employees				0.640		-0.008		0.083		-0.010		0.109		0.075		0.010				β(HML)		0.086		0.083		-0.003		***		0.079		0.099		0.093		0.006		***		0.020		***		0.014		***

				Non TDF investors				0.616		0.001		0.079		-0.011		0.096		0.065		0.010				β(UMD)		-0.002		-0.010		-0.008		***		-0.011		0.005		-0.005		0.010		***		0.016		***		0.006		***

				Pure TDF investors				0.689		-0.073		0.099		0.005		0.201		0.138		0.007				β(Defaultprem)		0.150		0.109		-0.041		***		0.096		0.201		0.151		0.050		***		0.105		***		0.055		***

				Mixed TDF investors				0.710		-0.006		0.093		-0.005		0.151		0.103		0.011				β(Termprem)		0.099		0.075		-0.024		***		0.065		0.138		0.103		0.035		***		0.073		***		0.038		***

				Note: All of the following β differences are significant at the 1% level: new entrants versus existing employees, pure versus mixed investors,																				β(RMSE)		0.008		0.010		0.002		***		0.010		0.007		0.011		-0.004		***		-0.003		***		0.001		***

				and pure versus nonTDF and mixed versus nonTDF investors.





















Table5

				 (OLS coefficients; TDF adoption sample)

				Table 5. Marginal Effects of Equity Share and Target-date Fund Treatment





						Mean		Equity Share (1)						Equity Share (2)

				TDF investors (%)

				Pure TDF Investors  		15.7		0.240		**				0.212		**

				Mixed TDF Investors 		9.0		0.126		**				0.116		**

				Young*Pure TDF Investors (%)		6.5								0.125		**

				Old*Pure TDF Investors (%)		1.5								-0.139		**

				Young*Mixed TDF Investors (%)		2.6								0.062		**

				Old*Mixed TDF Investors (%)		1.1								-0.043		**

				Choice architecture

				New-hire auto enrollment  (%)		32.9		-0.017						-0.018		 

				New entrants  		19.7		-0.016						-0.022

				Participant characteristics

				Log balance (mean 2015$)		9.9		0.024		**				0.024		**

				Job tenure (years)		10.0		-0.002		**				-0.002		**

				Young (% <35)		25.1		0.046		**				0.010		*

				Old (% >55)		15.2		-0.117		**				-0.100		**

				Male (%)		69.4		0.032		**				0.032		**

				HH income low (% <$62.5K)		31.0		-0.026		**				-0.027		**

				HH income high (%>$87.5K)		42.3		0.015		**				0.015		**

				Wealth low (%<$7.3K)		17.9		-0.028		**				-0.029		**

				Wealth high (%>$61.2K)		49.9		0.025		**				0.024		**

				Financial crisis (% months)		8.1		-0.012						-0.010

				Intercept				0.445		**				0.458		**

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				R-squared				0.151						0.158

				Mean of dependent variable				67.0%						67.0%

				Notes:* Significant at 5%, ** Significant at 1%. 



























































Table6

				 (OLS coefficients; TDF adoption sample)

				Table 6. Marginal Effects of Portfolio Characteristics and Target-date Fund Treatment





						Mean		Monthly   Return 				Monthly Risk (σ)				Sharpe       Ratio				NSR/TV								Ann ret		Annualized SD

				TDF investors (%)

				Pure TDF Investors  		15.7		0.0019		*		0.0032		**		-0.0687				-0.2703		**						2.35%		1.11%

				Mixed TDF Investors 		9.0		0.0014		*		0.0029		**		-0.0348				-0.1344		**						1.74%		1.00%

				Choice architecture

				New-hire auto enrollment  (%)		32.9		-0.0014				-0.0010				-0.0722				0.0051

				New entrants  		19.7		-0.0006				-0.0012		**		-0.0209				0.0225		 

				Participant characteristics

				Log balance (mean 2015$)		9.9		0.0004				0.0008		**		-0.0015				-0.0165		**

				Job tenure (years)		10.0		-0.0000				-0.0001		**		0.0022		**		0.0015		**

				Young (% <35)		25.1		0.0002				0.0013		**		-0.0079				-0.0019

				Old (% >55)		15.2		-0.0006				-0.0041		**		0.0401		**		0.0440		**

				Male (%)		69.4		0.0003				0.0013		**		0.0089				-0.0033

				HH income low (% <$62.5K)		31.0		-0.0004		**		-0.0011		**		0.0028				0.0182		**

				HH income high (%>$87.5K)		42.3		-0.0001				0.0005		**		-0.0111		*		-0.0080		**

				Wealth low (%<$7.3K)		17.9		0.0001				-0.0009		**		0.0250		*		0.0224		**

				Wealth high (%>$61.2K)		49.9		-0.0002				0.0009		**		-0.0182		**		-0.0148		**

				Financial crisis (% months)		8.1		-0.0528		**		0.0006				-1.3855		**		0.0385		*

				Intercept				0.0320		**		0.0286		**		1.0203		**		0.3548		**

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				R-squared				0.514				0.247				0.447				0.179

				Mean of dependent variable				0.0044				0.0275				0.1621				0.2069								5.37%		9.53%

				Notes: * Significant at 5%, ** Significant at 1%. Controls include plan-level controls for number of funds, static allocation funds offered, employer stock and loans offered, and

				monthly fixed effects and and industry fixed effects.  Standard errors clustered at the plan level.









Table7

				 (OLS coefficients; TDF adoption sample)

				Table 7. Marginal Effects of Risk Exposures

				Controlled with MONTH time effects





						Mean		β(Mkt)				β(SMB)				β(HML)				β(UMD)				β(Default)				β(Term)				β(RMSE)

				TDF investors (%)

				Pure TDF Investors  		15.7		0.135		**		-0.084		**		0.026		**		0.012		**		0.101		**		0.072		**		-0.002		**

				Mixed TDF Investors 		9.0		0.090		**		-0.015		**		0.013		**		0.004		**		0.050		**		0.040		**		0.001		*

				Choice architecture

				New-hire auto enrollment  (%)		32.9		-0.018				-0.002				-0.011		*		0.002				-0.008				-0.005				-0.001		*

				New entrants  		19.7		-0.015				0.014		**		-0.000				0.003		**		0.001				-0.003				-0.000

				Participant characteristics

				Log balance (mean 2015$)		9.9		0.022		**		0.003		**		0.002		**		-0.000				0.002		**		0.000				0.000		**

				Job tenure (years)		10.0		-0.002		**		-0.001		**		0.000				-0.000		*		-0.001		**		-0.001		**		-0.000		*

				Young (% <35)		25.1		0.032		**		0.005		**		0.011		**		0.003		**		0.011		**		-0.007		**		0.001		**

				Old (% >55)		15.2		-0.100		**		-0.009		**		-0.013		**		-0.001		**		-0.010		**		0.012		**		-0.001		**

				Male (%)		69.4		0.028		**		0.006		**		0.001				-0.000				0.002				-0.004		**		0.001		**

				HH income low (% <$62.5K)		31.0		-0.026		**		-0.003		**		-0.003		**		0.000				-0.003		**		-0.001		*		-0.000		**

				HH income high (%>$87.5K)		42.3		0.015		**		0.004		**		0.002		**		0.000				0.002		**		0.001				0.000		**

				Wealth low (%<$7.3K)		17.9		-0.028		**		-0.002		**		-0.001				0.000				-0.003		*		-0.001		*		-0.000		**

				Wealth high (%>$61.2K)		49.9		0.024		**		0.003		**		-0.000				0.000				0.001				-0.000				0.000		**

				Financial crisis (% months)		8.1		-0.004				-0.005				0.013				0.003				0.003				0.004				0.001

				Intercept				0.451		**		-0.048		**		0.065		**		-0.022		**		0.027		*		0.053		**		0.007		**

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				R-squared				0.111				0.140				0.098				0.111				0.247				0.151				0.151

				Mean of dependent variable				0.636				-0.011				0.084				-0.008				0.117				0.080				0.010

				Notes: * Significant at 5%, ** Significant at 1%. Controls include plan-level controls for number of funds, static allocation funds offered, employer stock and loans offered, and

				monthly fixed effects and and industry fixed effects.  Standard errors clustered at the plan level.





FIg 1

				(TDF adoption sample)

				Figure 1.  Equity allocation by age and investor type

















































				Source: Authors' calculations.







































				By investor type																												VE vs. AE

				All investors						Non-TDF Investors						Mixed TDF Investors						Pure TDF Investors										VE						AE

				Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share						Age		Equiy Share		Predicted Equity Share		Age		Equiy Share		Predicted Equity Share

				18		63.2%		70.9%		18		28.4%		55.4%		18		76.6%		79.1%		18		88.2%		81.9%						18		0.56		0.69		18		0.76		0.75

				19		63.8%		72.2%		19		38.1%		60.1%		19		71.9%		76.8%		19		88.2%		83.7%						19		0.61		0.70		19		0.68		0.75

				20		64.1%		72.7%		20		41.0%		62.6%		20		76.4%		80.8%		20		88.8%		83.2%						20		0.62		0.72		20		0.67		0.74

				21		71.9%		76.6%		21		43.8%		63.7%		21		78.7%		81.6%		21		89.1%		84.3%						21		0.66		0.73		21		0.77		0.80

				22		70.0%		75.5%		22		47.9%		64.6%		22		77.8%		80.9%		22		89.1%		84.7%						22		0.66		0.73		22		0.73		0.78

				23		69.9%		74.8%		23		52.6%		65.4%		23		80.3%		81.6%		23		88.9%		84.8%						23		0.69		0.74		23		0.71		0.76

				24		70.1%		74.3%		24		55.9%		66.1%		24		80.8%		81.4%		24		89.0%		85.0%						24		0.70		0.74		24		0.71		0.75

				25		70.5%		73.9%		25		58.3%		66.5%		25		81.2%		80.8%		25		89.1%		85.0%						25		0.71		0.74		25		0.70		0.74

				26		69.5%		73.1%		26		58.6%		66.4%		26		80.1%		80.4%		26		88.9%		85.0%						26		0.70		0.73		26		0.69		0.73

				27		70.4%		72.8%		27		60.6%		66.5%		27		80.7%		79.8%		27		88.9%		84.7%						27		0.71		0.73		27		0.69		0.72

				28		70.4%		72.2%		28		61.7%		66.3%		28		80.5%		80.1%		28		88.9%		84.5%						28		0.71		0.73		28		0.69		0.72

				29		70.5%		72.2%		29		62.4%		66.7%		29		80.4%		80.1%		29		88.7%		84.1%						29		0.72		0.73		29		0.68		0.71

				30		70.4%		71.8%		30		63.1%		66.8%		30		80.4%		79.7%		30		88.4%		84.0%						30		0.72		0.73		30		0.68		0.70

				31		70.8%		71.5%		31		64.3%		66.6%		31		80.7%		79.6%		31		88.3%		84.0%						31		0.72		0.73		31		0.68		0.70

				32		71.2%		71.2%		32		65.2%		66.8%		32		81.1%		79.2%		32		88.2%		83.5%						32		0.72		0.72		32		0.69		0.69

				33		71.4%		70.9%		33		65.8%		66.5%		33		81.1%		79.2%		33		87.8%		83.3%						33		0.73		0.72		33		0.69		0.69

				34		71.8%		70.6%		34		66.5%		66.5%		34		80.9%		79.0%		34		87.8%		82.5%						34		0.73		0.72		34		0.69		0.68

				35		71.6%		70.3%		35		66.7%		66.3%		35		81.1%		78.8%		35		87.8%		82.8%						35		0.73		0.71		35		0.69		0.68

				36		71.7%		70.1%		36		66.9%		66.2%		36		81.0%		78.6%		36		87.7%		82.5%						36		0.73		0.71		36		0.69		0.68

				37		71.7%		69.6%		37		67.1%		65.8%		37		81.1%		78.4%		37		87.7%		82.1%						37		0.73		0.71		37		0.69		0.67

				38		71.8%		69.1%		38		67.4%		65.5%		38		81.2%		78.0%		38		87.3%		81.2%						38		0.73		0.70		38		0.70		0.67

				39		71.3%		68.9%		39		67.6%		65.4%		39		81.0%		77.7%		39		82.1%		79.6%						39		0.72		0.70		39		0.70		0.67

				40		70.5%		68.5%		40		66.8%		65.1%		40		80.3%		77.9%		40		84.6%		81.0%						40		0.72		0.70		40		0.68		0.66

				41		70.7%		68.2%		41		67.3%		64.9%		41		80.0%		77.1%		41		83.3%		80.5%						41		0.72		0.70		41		0.69		0.66

				42		70.1%		67.9%		42		66.8%		64.6%		42		79.4%		77.0%		42		82.5%		80.4%						42		0.71		0.69		42		0.68		0.66

				43		69.8%		67.6%		43		66.7%		64.3%		43		78.7%		76.9%		43		82.2%		80.2%						43		0.71		0.69		43		0.67		0.65

				44		69.2%		67.1%		44		66.3%		64.0%		44		78.6%		76.5%		44		80.2%		79.8%						44		0.70		0.68		44		0.67		0.64

				45		68.7%		66.7%		45		66.0%		63.7%		45		77.8%		75.6%		45		78.7%		79.5%						45		0.70		0.68		45		0.66		0.64

				46		68.3%		66.4%		46		65.9%		63.5%		46		76.8%		75.3%		46		77.4%		78.9%						46		0.70		0.68		46		0.66		0.64

				47		67.5%		66.0%		47		65.2%		63.0%		47		76.4%		75.5%		47		76.5%		78.6%						47		0.69		0.67		47		0.65		0.63

				48		67.6%		65.6%		48		65.6%		62.8%		48		75.1%		74.7%		48		75.7%		78.0%						48		0.69		0.67		48		0.65		0.63

				49		66.7%		65.3%		49		64.9%		62.6%		49		74.3%		74.5%		49		73.6%		77.7%						49		0.68		0.67		49		0.64		0.62

				50		65.7%		65.0%		50		64.1%		62.2%		50		73.3%		73.8%		50		71.4%		76.9%						50		0.67		0.66		50		0.64		0.62

				51		65.4%		64.7%		51		64.1%		62.0%		51		72.3%		73.8%		51		69.7%		77.1%						51		0.66		0.66		51		0.63		0.62

				52		64.3%		64.3%		52		63.0%		61.6%		52		70.9%		73.2%		52		68.4%		77.1%						52		0.65		0.66		52		0.62		0.61

				53		63.8%		63.9%		53		62.6%		61.3%		53		70.1%		73.2%		53		67.8%		76.2%						53		0.65		0.65		53		0.61		0.61

				54		62.8%		63.4%		54		61.7%		60.8%		54		69.8%		72.1%		54		65.9%		76.3%						54		0.64		0.65		54		0.60		0.60

				55		61.5%		62.8%		55		60.6%		60.4%		55		67.4%		71.3%		55		64.4%		75.4%						55		0.63		0.64		55		0.58		0.59

				56		60.4%		62.3%		56		59.5%		59.9%		56		66.7%		71.2%		56		62.9%		75.5%						56		0.62		0.64		56		0.57		0.59

				57		59.6%		61.8%		57		58.7%		59.4%		57		65.7%		70.8%		57		62.2%		75.3%						57		0.61		0.63		57		0.56		0.58

				58		59.0%		61.1%		58		58.3%		58.7%		58		64.4%		69.9%		58		61.0%		74.6%						58		0.61		0.62		58		0.55		0.58

				59		57.7%		60.3%		59		57.0%		57.9%		59		64.0%		69.4%		59		58.5%		74.0%						59		0.59		0.62		59		0.54		0.57

				60		56.9%		59.3%		60		56.3%		56.8%		60		62.9%		68.1%		60		57.0%		73.1%						60		0.58		0.61		60		0.53		0.56

				61		55.0%		58.4%		61		54.4%		55.9%		61		61.8%		68.2%		61		54.7%		72.8%						61		0.57		0.60		61		0.50		0.55

				62		54.5%		57.3%		62		54.0%		54.6%		62		60.5%		68.1%		62		53.6%		72.0%						62		0.56		0.59		62		0.50		0.54

				63		53.9%		57.2%		63		53.6%		54.5%		63		60.0%		67.2%		63		52.2%		72.1%						63		0.55		0.59		63		0.50		0.53

				64		53.1%		56.5%		64		52.9%		54.0%		64		59.3%		66.0%		64		50.5%		71.4%						64		0.55		0.58		64		0.47		0.53

				65		51.6%		55.4%		65		51.4%		52.9%		65		57.4%		65.8%		65		48.5%		70.0%						65		0.53		0.57		65		0.47		0.51

				66		50.6%		54.4%		66		50.8%		51.9%		66		53.8%		65.1%		66		46.5%		69.5%						66		0.52		0.56		66		0.46		0.50

				67		48.7%		54.3%		67		48.6%		51.7%		67		57.7%		65.4%		67		44.4%		68.1%						67		0.51		0.56		67		0.43		0.50

				68		50.4%		53.2%		68		50.8%		50.8%		68		56.5%		64.2%		68		43.5%		67.6%						68		0.52		0.54		68		0.44		0.49

				69		48.5%		53.1%		69		48.6%		50.6%		69		57.9%		65.9%		69		42.3%		67.2%						69		0.50		0.54		69		0.43		0.49

				70		46.3%		51.5%		70		46.8%		49.3%		70		50.6%		64.9%		70		40.1%		66.7%						70		0.48		0.53		70		0.40		0.48

				71		47.9%		51.3%		71		48.9%		49.3%		71		52.7%		62.6%		71		35.7%		66.9%						71		0.51		0.53		71		0.36		0.46

				72		46.7%		51.3%		72		47.4%		48.9%		72		59.5%		65.7%		72		35.3%		64.7%						72		0.48		0.51		72		0.42		0.50

				73		46.2%		49.5%		73		47.0%		47.7%		73		46.3%		66.0%		73		34.0%		65.3%						73		0.49		0.51		73		0.33		0.43

				74		44.5%		48.6%		74		45.5%		46.7%		74		40.4%		61.9%		74		36.3%		63.2%						74		0.46		0.49		74		0.36		0.45

				75		44.3%		48.9%		75		45.2%		46.6%		75		46.2%		61.8%		75		34.8%		66.5%						75		0.45		0.50		75		0.39		0.43

				76		47.7%		47.7%		76		49.0%		45.9%		76		50.1%		57.8%		76		34.5%		61.1%						76		0.48		0.48		76		0.46		0.46

				77		48.9%		47.8%		77		49.6%		46.3%		77		53.9%		59.3%		77		34.7%		62.8%						77		0.49		0.48		77		0.46		0.46

				78		46.5%		47.3%		78		47.3%		45.5%		78		47.0%		56.6%		78		35.0%		66.9%						78		0.47		0.48		78		0.41		0.42

				79		52.6%		45.9%		79		52.8%		45.2%		79		75.3%		53.9%		79		42.3%		63.3%						79		0.54		0.46		79		0.38		0.41

				80		39.9%		45.5%		80		40.9%		43.3%		81		40.5%		56.0%		80		30.8%		64.3%						80		0.39		0.46		80		0.49		0.44

				81		51.4%		45.7%		81		53.0%		44.3%		82		58.0%		66.6%		81		33.2%		61.5%						81		0.55		0.46		81		0.33		0.43

				82		43.1%		42.4%		82		43.4%		41.8%		83		68.5%		56.2%		82		30.5%		50.6%						82		0.42		0.43		82		0.54		0.35

				83		38.6%		41.8%		83		37.7%		40.3%		88		66.6%		51.5%		83		29.3%		61.2%						83		0.42		0.44		83		0.12		0.26

				84		51.2%		43.2%		84		50.4%		43.1%								84		78.9%		47.0%						84		0.54		0.43		84		0.00		0.41

				85		45.7%		43.9%		85		47.1%		43.7%								85		25.4%		46.9%						85		0.50		0.44		85		0.00		0.46

				86		61.5%		39.8%		86		63.8%		38.7%								86		30.3%		55.6%						86		0.57		0.40		86		0.92		0.37

				87		59.8%		32.8%		87		59.8%		32.8%								91		89.9%		30.9%						87		0.60		0.33		91		0.50		0.24

				88		22.2%		43.2%		88		0.0%		39.0%								95		30.4%		47.8%						88		0.22		0.43

				89		72.0%		38.3%		89		72.0%		38.3%																		89		0.72		0.38

				91		69.9%		27.3%		91		50.0%		23.7%																		91		0.90		0.31

				92		80.0%		37.8%		92		80.0%		37.8%																		92		0.80		0.38

				100		30.4%		47.8%		100		100.0%		42.8%																		95		0.30		0.48

				104		100.0%		42.8%		104		0.0%		19.1%																		100		1.00		0.43

				105		0.0%		19.1%		105		60.0%		32.7%																		104		0.00		0.19

						0.6		0.3272970216																								105		0.60		0.33
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				Table 2. Descriptive Characteristics:  Plans and Participants 

				Sample, 2003-201506



						All            		Pure TDF Investors 		Mixed TDF Investors 		Non-TDF Investors 

				Plan choice architecture														2003		1

				TDFDefault (%)		52.0		72.1		64.9		46.3						2004		2

				New-hire auto enrollment (%)		32.9		49.5		27.4		30.1						2005		3

				New entrants (%)		19.7		54.5		24.2		11.8						2006		4

				Other plan features														2007		5

				N Funds offered (mean)		25.6		24.5		24.4		26.0						2008		6

				Employer stock offered (%)		48.4		46.6		53.0		48.3						2009		7

				Loan offered (%)		88.4		88.0		92.8		87.9						2010		8

				SA enabled (%)		55.4		75.5		71.1		49.3						2011		9

				Participant characteristics														2012		10

				Log balance (mean 2015$)		9.9		8.1		10.1		10.2						2013		11

				Job tenure (years)		10.0		5.0		8.7		11.3						2014		12

				Young (<35, %)		25.1		41.3		28.2		21.4						2015		13

				Middle (35-55, %)		59.6		49.3		59.2		61.9										150

				Old (>55, %)		15.2		9.4		12.6		16.8

				Male (%)		69.4		65.7		69.3		70.2

				HH income low (<$62.5K, %)		31.0		37.9		27.0		30.0

				HH income medium ($62.5-$87.5K, %)		26.7		28.9		26.9		26.2

				HH income high (>$87.5K)		42.3		33.1		46.0		43.7

				Low non-ret. financial wealth (<$7.3K, %)		17.9		28.2		17.4		15.9

				Average non-ret. financial wealth ($7.3K-$61.2K, %)		32.2		39.0		34.2		30.6

				High non-ret. financial wealth (>$61.2K, %)		49.9		32.8		48.4		53.6

				Financial crisis

				Financial crisis (% of year)		8.1		8.6		10.1		7.8

				TDF adoption (account %)

				TDF investor		24.7		100.0		100.0		0.0

				Pure TDF investor		15.7		100.0		0.0		0.0

				Mixed TDF investor		9.0		0.0		100.0		0.0

				Observations

				N plans		880		852		824		880

				N unique accounts		1,262,506		198,242		114,161		950,103

				Note: Post TDF adoption sample, observe each individual only 12 months after TDF introduction, select the last month.

								16%		9%		75%

				App. Table 1. TDF adoption sample, 2003-201506, Sample E in the flow chart

				 		By Year																								Entire Period

						2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2003-2014

				Default architecture

				TDFDefault (%)		0.0		8.0		14.9		29.1		70.5		84.6		66.9		93.5		80.7		80.3		14.7		72.1		52.0

				New-hire auto enrollment (%)		0.0		0.1		26.5		43.2		38.1		37.7		35.5		45.2		31.9		2.8		11.6		36.2		32.9

				New entrant (%)		16.1		13.9		22.6		18.2		26.7		13.1		9.1		12.1		22.2		14.5		11.9		15.8		19.7		248318

				Other plan characteristics

				N funds offered (mean)		69.2		38.5		19.0		22.7		25.8		24.7		27.1		28.5		24.4		29.1		28.9		23.5		25.6

				Employer stock offered (%)		0.0		7.4		58.7		45.3		56.3		54.0		51.5		14.2		0.0		0.0		84.0		0.0		48.4

				Loan offered (%)		3.5		56.7		88.7		96.1		94.1		83.8		91.2		98.8		92.7		76.8		97.1		95.8		88.4

				SA enabled (%)		100.0		60.9		28.8		32.3		63.3		74.0		86.3		81.9		87.7		79.0		11.9		70.4		55.4

				Participant characteristics

				Log balance (mean 2015$)		10.1		9.8		10.0		9.9		9.5		10.1		10.3		10.2		9.4		10.4		11.4		9.1		9.9

				Job tenure (years)		4.6		8.2		11.5		8.8		9.5		11.0		13.0		10.7		8.8		8.9		12.2		9.7		10.0

				Young (<35, %)		26.4		26.2		23.2		26.5		25.7		25.6		21.4		23.0		23.1		24.7		23.1		22.8		25.1

				Middle (35-55, %)		62.3		60.5		61.5		59.3		60.7		57.8		57.3		58.3		57.6		59.0		54.3		53.2		59.6

				Old (>55, %)		11.3		13.3		15.3		14.3		13.6		16.5		21.3		18.7		19.3		16.3		22.6		24.1		15.2

				Male (%)		30.9		62.6		59.4		72.6		75.6		65.2		71.3		77.9		64.1		60.6		79.6		69.1		69.4

				HH income low (<$62.5K, %)		22.0		27.3		33.1		33.8		32.1		29.5		29.2		28.5		32.9		27.3		21.4		19.1		31.0

				HH income medium ($62.5-$87.5K, %)		22.6		26.1		29.3		25.0		26.9		26.2		27.1		26.2		33.9		27.5		22.6		33.7		26.7

				HH income high (>$87.5K)		55.4		46.5		37.6		41.2		41.0		44.2		43.7		45.3		33.2		45.2		56.0		47.2		42.3

				Low (<$7.3K, %)		3.4		9.1		15.5		19.7		19.7		18.1		18.8		18.9		33.7		20.8		18.7		21.6		17.9

				Average ($7.3K-$61.2K, %)		16.4		23.0		31.9		31.3		34.9		33.2		35.9		32.3		31.3		29.8		26.7		32.4		32.2

				High (>$61.2K, %)		80.3		67.9		52.6		49.0		45.4		48.7		45.3		48.8		35.0		49.4		54.6		46.1		49.9

				Financial Crisis

				Financial crisis (% of year)		0		0		0		0		0		1/3		1/3		0		0		0		0		0		8.1

				TDF adoption (% of accounts)

				TDF investor		1.7		10.1		19.5		25.4		26.5		29.0		21.2		40.3		51.2		50.5		12.2		37.4		24.7

				Pure TDF investor		1.1		6.8		11.3		16.4		18.0		16.5		13.0		24.1		35.8		40.4		5.8		22.2		15.7

				Mixed TDF investor		0.6		3.3		8.2		9.0		8.5		12.5		8.2		16.2		15.4		10.1		6.4		15.2		9.0

				Observations

				N plans		6		93		109		157		168		129		63		48		43		27		22		15		880

				N accounts		11,310		87,514		189,648		204,932		403,984		208,196		46,046		42,177		8,224		19,282		37,172		4,021		1,262,506



				Longitudinal adoption sample, 2003-201506, Sample D in the flow chart

				 		By Year																										Entire Period

						2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2003-15

				Default architecture

				TDFDefault (%)		0.0		5.8		7.4		22.6		24.2		75.6		87.7		90.4		91.5		92.3		91.1		94.3		95.2		88.3

				New-hire auto enrollment (%)		0.0		0.0		4.0		25.0		26.0		39.9		48.7		50.3		53.2		54.7		56.0		58.2		58.0		53.1

				New entrant (%)		1.6		8.1		13.4		23.0		27.9		34.7		40.6		44.9		51.4		55.9		59.4		63.6		64.7		60.4

				Other plan characteristics

				N funds offered (mean)		66.1		43.0		28.6		26.2		27.3		27.4		27.8		28.7		29.2		29.1		29.1		31.2		29.4		28.7

				Employer stock offered (%)		0.0		6.8		34.8		41.7		44.9		47.9		49.4		48.0		46.5		45.1		44.7		44.1		44.9		44.5

				Loan offered (%)		3.8		48.1		72.8		82.7		87.2		87.2		87.9		88.0		89.3		88.9		88.8		88.9		88.8		89.1

				SA enabled (%)		100.0		67.7		45.5		38.4		46.3		53.3		56.6		57.6		57.0		58.0		56.9		56.8		56.6		55.2

				Participant characteristics

				Log balance (mean 2015$)		10.1		10.0		10.1		10.0		9.9		9.6		9.8		10.0		9.8		9.8		9.9		9.9		10.1		9.0

				Job tenure (years)		4.3		7.8		10.5		9.8		9.7		9.8		10.2		10.4		10.4		10.4		10.3		10.2		10.4		9.5

				Young (<35, %)		26.0		26.8		24.2		25.5		25.1		26.1		25.0		24.7		24.8		25.1		25.6		26.1		24.3		27.6

				Middle (35-55, %)		63.8		61.2		61.9		60.3		60.7		59.3		59.1		58.6		57.7		56.7		55.6		54.5		54.9		51.7

				Old (>55, %)		10.2		12.1		14.0		14.2		14.2		14.7		15.9		16.7		17.5		18.2		18.9		19.3		20.8		20.8

				Male (%)		34.5		57.6		63.6		64.3		68.4		68.1		67.8		67.4		67.0		65.9		66.2		65.6		66.1		65.6

				HH income low (<$62.5K, %)		21.4		26.5		30.6		32.1		31.9		31.9		31.2		30.6		30.2		31.0		30.0		28.0		26.4		28.8

				HH income medium ($62.5-$87.5K, %)		22.7		25.1		27.5		26.8		26.6		26.7		27.0		27.4		28.0		28.6		29.6		33.0		35.4		33.1

				HH income high (>$87.5K)		55.9		48.4		41.9		41.0		41.5		41.5		41.8		42.1		41.9		40.4		40.5		39.0		38.2		38.1

				Low (<$7.3K, %)		3.1		7.2		11.6		16.2		17.7		18.8		19.5		20.2		22.5		24.6		24.7		25.6		25.5		25.2

				Average ($7.3K-$61.2K, %)		15.6		20.6		27.1		30.5		32.9		34.0		34.9		35.1		34.7		34.0		32.7		31.8		31.6		32.7

				High (>$61.2K, %)		81.3		72.2		61.3		53.3		49.5		47.2		45.6		44.6		42.8		41.4		42.6		42.6		42.9		42.1

				Financial Crisis

				Financial crisis (% of year)		0		0		0		0		0		1/3		1/3		0		0		0		0		0		0		2.9

				TDF adoption (% of accounts)

				TDF investor		0.1		5.4		13.5		19.4		25.8		35.7		40.3		45.6		52.3		56.8		59.7		63.7		64.8		59.0

				Pure TDF investor		0.1		3.6		8.9		12.1		16.2		24.3		28.4		33.2		39.4		43.6		46.6		50.1		50.7		46.5

				Mixed TDF investor		0.0		1.8		4.6		7.3		9.7		11.4		11.9		12.5		12.8		13.2		13.2		13.6		14.1		12.4

				Observations

				N plans		6		99		208		364		533		662		724		773		816		843		865		890		893		893

				N accounts		9,448		88,955		252,812		477,127		859,396		1,162,410		1,221,040		1,236,427		1,329,259		1,378,669		1,420,119		1,477,351		1,371,122		2,659,008

				Note: For the 2003-2015 summary of the sample, characteristics are measured as of 

				the final contribution date between 2003 and 2015, including new entrants.   Each 

				observation represents one account.   








	




AppT2

				TDF adoption sample

				Appendix Table 2. Estimated Determinants of Participant Target Date Fund Adoption Patterns within 12 Months of Exposure



				Mean				Probability of TDF adoption (Probit marginal effects) (1)				Contributions to TDFs (OLS coefficients and standard errors)  (2)						Prob. of Pure Investor (Mult. Logit marginal effects) (3)				Prob. of Mixed Investor (Mult. Logit marginal effects) (4)



				Choice architecture features

				TDFDefault (%)		52.0		15.4		**		0.100		**		0.018		9.0		**		7.7		**

				New-hire auto enrollment  (%)		32.9		-1.6				0.011				0.023		3.8				-4.4		*

				New entrant (%)		19.7		23.0		**		0.199		**		0.026		18.3		**		9.7		**

				New-hire auto enrollment*New entrant (%)		8.6		4.0				-0.034				0.087		-2.8				9.6		**

				New-hire auto enrollment*New entrant*TDFDefault (%)		5.6		25.9		**		0.381		**		0.095		28.7		**		-5.5		**

				Participant characteristics

				Log balance (mean 2015$)		9.9		-1.8		**		-0.017		**		0.002		-1.9		**		1.2		**

				Job tenure (years)		10.0		-0.4		**		-0.003		**		0.001		-0.4		**		-0.2		**

				Young (<35, %)		25.1		3.5		**		0.029		**		0.007		2.0		**		1.8		**

				Old (>55, %)		15.2		-0.8				0.004				0.004		0.3				-1.1		**

				Male (%)		69.4		1.2				0.010				0.010		0.6				0.6

				HH income low (<$62.5K, %)		31.0		-0.6				0.002				0.004		0.4				-1.1		**

				HH income high (>$87.5K, %)		42.3		-0.3				-0.004				0.004		-0.7				0.1

				Wealth low (<$7.3K, %)		17.9		1.0				0.014		*		0.006		0.8		*		-0.1

				Wealth high (>$61.2K, %)		49.9		-1.7		**		-0.013		**		0.005		-1.6		**		-0.6

				Financial crisis

				Financial crisis (%)		8.1		-4.1				-0.034				0.030		-2.8				-1.0

				Intercept								0.348		**		0.079

				Controls				Yes

				Observations				1,262,506

				Number of clusters (plans)				880

				-2LogL				1,129,377				N/A						1,438,045

				Pseudo-R squared / R-squared				0.201				0.283						0.263

				Mean of dependent variable				24.7%				18.9%						15.7%				9.0%

				Includes N funds, employer stock, loans controls.

				Note: * Significant at 5%, *** Significant at 1%. 





Var_Description

				Description of variables

				Variable		Description

				TDF adoption (0/1)		 =1 if employee contributes to TDF funds, 0 else

				Contributions to TDFs (%)		Percentage of monthly contribution invested into TDF funds

				Pure TDF Investors  		 =1 if employee only contributes to TDF funds, 0 else

				Mixed TDF Investors 		 =1 if employee contributes to TDF and non-TDF funds, 0 else

				Equity Allocations (%)		Percentage of monthly contribution invested into equity assets

				Monthly return (%)		Monthly predicted factor return

				Monthly Standard deviation (σ) (%)		Monthly predicted standard deviation of factor return

				Nonsystematic risk/total variance (NSR/TV) (%)		Ratio of non-sysmatic risk of total portfolio variance

				Sharpe Ratio		Ratio of monthly predicted factor return to monthly predicted standard deviation

				β(Mkt)		Weighted estimated coefficient of benchmark Mkt

				β(SMB)		Weighted estimated coefficient of benchmark SMB

				β(HML)		Weighted estimated coefficient of benchmark HML

				β(UMD)		Weighted estimated coefficient of benchmark UMD

				β(Defaultprem)		Weighted estimated coefficient of benchmark Defaultprem

				β(Termprem)		Weighted estimated coefficient of benchmark Termprem

				β(RMSE)		Weighted estimated Root MSE

				Default		 =1 if TDF fund as default in plan, 0 else

				New entrants		 =1 if employee began contribution after TDF introduction, = else

				New-hire auto enrollment		 =1 if the month is after Vanguard TDF auto enrollment date; =0 else

				N Funds offered		# funds offered in plan

				Employer stock offered		 =1 if plan offers company stock; =0 else

				Loan offered		 =1 if plan offers loan; =0 else

				Log balance (mean 2015$)		 Natural logarithm of balance in 2015$

				Job tenure (years)		Years of job tenure

				Young (age<35)		 =1 if employee's age<35, =0 else

				Old (age>55)		 =1 if employee's age>55, =0 else

				Male		 =1 if employee is male, = 0 else

				HH income low (<$62.5K)		 =1 if HH income<$62,500, =0 else

				HH income high (>$87.5K)		 =1 if HH income>87,500, =0 else

				Wealth low (<$7.3K)		 =1 if HH wealth<$7.3k, =0 else

				Wealth high (>$61.2K)		 =1 if HH wealth>$61.2k; =0 else

				Financial crisis		 =1 if month is between 200809 and 200903, =0 else







Varlist

				Contraction of variables

				Variable		Variable in dataset		Construction

				TDF adoption (0/1)		adopt_flg1		adopt_flg1=1 if contributed to TDF; =0 else

				Contributions to TDFs (%)		pct_contribs_tdf		pct_contribs_tdf=amount contributed to TDF/total contribution in the month

				Pure TDF Investors  		adopt_flg_pure		adopt_flg_pure=1 if only contributed to TDF, =0 else

				Mixed TDF Investors 		adopt_flg_mixed		adopt_flg_mixed=1 if contributed to TDF and other funds, =0 else

				Equity Allocations		equity_class_aa		% dollar weighted contribution into equity in the month

				Monthly return		ertn_capm_all_raw		% dollar weighted predicted factor return in the month

				Monthly Standard deviation (σ)		sq_var_capm		% dollar weighted predicted standard deviation of factor return in the month

				Nonsystematic risk/total variance (NSR/TV)		ratio_ido		Ratio of non-sysmatic risk of total portfolio variance

				Sharpe Ratio		sharper		sharper=ertn_capm_all_raw/sq_var_capm

				β(Mkt)		bmktrf		β(Mkt)=The dollar weighted estimated coefficient of benchmark Mkt that measures participants’ exposure to market risk

				β(SMB)		bsmb		β(SMB)=The dollar weighted estimated coefficient of benchmark SMB that measures participants’ exposure to the difference in performance of small relative to big stocks

				β(HML)		bhml		β(HML)=The dollar weighted estimated coefficient of benchmark HML that measures participants’ exposure to the difference in performance of value stocks to growth stocks

				β(UMD)		bumd		β(UMD)=The dollar weighted estimated coefficient of benchmark UMD that measures participants’ exposure to the
difference in performance of winner stocks to loser stocks

				β(Defaultprem)		bdefaultprem		β(Defaultprem)==The dollar weighted estimated coefficient of benchmark Defaultprem that measures participants’ exposure
to the difference in return between a portfolio of long-term corporate bonds and the long-term Treasury bond

				β(Termprem)		btermprem		β(Termprem)=The dollar weighted estimated coefficient of benchmark Termprem that refers to participants’ exposure to the difference between the long-term
Treasury bond return and the 1-month Treasury bill rate measured at the end of the previous month

				β(RMSE)		brmse		β(RMSE)=The dollar weighted estimated Root MSE that is the standard deviation of the 
residuals from the 6-factor model

				Default		dflt_lc		dflt_lc=1 if TDF fund as default in plan

				New entrants (%)		new_flg		new_flg=1 if the first contribution date is after TDF introduction; =0 else

				New-hire auto enrollment		ae		ae=1 if current month is after Vanguard TDF auto enrollment date; =0 else

				N Funds offered (mean)		num_ctrb_fnd		num_ctrb_fnd=number of funds offered in plan

				Employer stock offered		cs_flg		cs_flg=1 if plan offered company stock; =0 else

				Loan offered		loan_flg		loan_flg=1 if plan offered loan; =0 else

				Log balance (mean 2015$)		logassets		logassets=log(balance in 2015$); =0 if balance=0

				Job tenure (years)		ey		ey=year(current month-hire date)

				Young (<35, %)		age_lt35		age_lt35=1 if age<35; =0 else

				Middle (35-55, %)		age_3555		age_3555=1 if 35<=age<=55; =0 else

				Old (>55, %)		age_ge55		age_ge55=1 if age>55; =0 else

				Male (%)		male		male=1 if gender="M"; = 0 if gender="F"

				HH income low (<$62.5K, %)		hh_inc_low		hh_inc_low=1 if HH income<$62,500; =0 else

				HH income medium ($62.5-$87.5K, %)		hh_inc_medium		hh_inc_medium=1 if $62,500<=HH income<=87,500; = 0 else

				HH income high (>$87.5K)		hh_inc_high		hh_inc_high=1 if HH income>87,500; =0 else

				Low non-ret. financial wealth (<$7.3K, %)		poor_flg		poor_flg=1 if ixid<$7.3k; =0 else

				Average non-ret. financial wealth ($7.3K-$61.2K, %)		medium_flg		medium_flg if $7.3k<=ixid<$61.2k; =0 else

				High non-ret. financial wealth (>$61.2K, %)		rich_flg		rich_flg=s if ixid>$61.2k; =0 else

				Financial crisis (% of year)		financial_crisis		financial_crisis=1 if 200809<=date<=200903; =0 else

				Time effect dummies		year2003-year2015		year2003 as reference level

				Industry dummies		naic_vg1-naic_vg9		naic_vg5 as reference level





				Steps to calculate the betas of benchmarks:

				First estimate the factor-related systematic risks and diversifiable (idiosyncratic) risks for all funds, using a 6-factor CAPM model in which the estimated coefficients measure each fund’s exposures to systematic factor risks. These regressions are estimated using 150 months of monthly fund and factor returns from January 2003 to June 2015;

				Next compute for each participant the systematic and idiosyncratic risks specific to his own portfolio, using his contribution weights as of Pre and Post TDF adoption;

				Finally, regress the post−pre changes in systematic and idiosyncratic risks on pure, mix, none TDF investors and other control variables





				Industry dummy coding

				Industry dummy				if naics<2000                   then naic =1;

								else if 2100 < naics < 2200 then naic =2;

								else if 2200 < naics < 2300 then naic =3;

				 				else if 2300 < naics < 2400 then naic =4;

								else if 3100 < naics < 3400 then naic =5;

								else if 4200 < naics < 4300 then naic =6;

								else if 4400 < naics < 4600 then naic =7;

				 				else if 4800 < naics < 5000 then naic =8;

								else if 5100 < naics < 5200 then naic =9;

								else if 5200 < naics < 5300 then naic =10;

								else if 5300 < naics < 5400 then naic =11;

				 				else if 5400 < naics < 5500 then naic =12;

								else if 5500 < naics < 5600 then naic =13;

								else if 5600 < naics < 5700 then naic =14;

								else if 6100 < naics < 6200 then naic =15;

				 				else if 6200 < naics < 6300 then naic =16;

								else if 7100 < naics < 7200 then naic =17;

								else if 7200 < naics < 7300 then naic =18;

								else if 8100 < naics < 8200 then naic =19;

								else if 9200 < naics < 9300 then naic =20;

								else                             naic =99;



				Industry		Agricultural, Mining, or Construction		if naic in ('1','2','4') then naic_vg=1;

						Transportation, Communications or Utilities		else if naic in ('3','8') then naic_vg =2; 

				  		Manufacturing		else if naic in ('5') then naic_vg =3;

				  		Media, Entertainment, Leisure		else if naic in ('9','17','18') then naic_vg =4;

				  		Wholesale & Retail Trade		else if naic in ('6','7') then naic_vg =5;

				  		FIRE - Finance, Insurance, Real Estate		else if naic in ('10','11') then naic_vg =6;

				  		Business, Professional and Non-Profit Services		else if naic in ('12','13','14','19') then naic_vg =7;

				  		Education & Health		else if naic in ('15','16') then naic_vg =8;

				  		Government		else if naic in ('20') then naic_vg =9;

				IXI wealth code discontinued after May 2011.





Ret illustration

		Participant wealth illustration																Pure														Mixed

				Age		Wages		Begin		Earnings		Contribs		End				Age		Wages		Begin		Earnings		Contribs		End				Age		Wages		Begin		Earnings		Contribs		End

						1%				5.40%		10%								1%				7.70%		10%								1%				7.10%		10%

				30		35,000		- 0		- 0		3,500		3,500				30		35,000		- 0		- 0		3,500		3,500				30		35,000		- 0		- 0		3,500		3,500

				31		35,350		3,500		189		3,535		7,224				31		35,350		3,500		270		3,535		7,305				31		35,350		3,500		249		3,535		7,284

				32		35,704		7,224		390		3,570		11,184				32		35,704		7,305		562		3,570		11,437				32		35,704		7,284		517		3,570		11,371

				33		36,061		11,184		604		3,606		15,394				33		36,061		11,437		881		3,606		15,924				33		36,061		11,371		807		3,606		15,784

				34		36,421		15,394		831		3,642		19,868				34		36,421		15,924		1,226		3,642		20,792				34		36,421		15,784		1,121		3,642		20,547

				35		36,785		19,868		1,073		3,679		24,619				35		36,785		20,792		1,601		3,679		26,072				35		36,785		20,547		1,459		3,679		25,685

				36		37,153		24,619		1,329		3,715		29,664				36		37,153		26,072		2,008		3,715		31,795				36		37,153		25,685		1,824		3,715		31,223

				37		37,525		29,664		1,602		3,752		35,018				37		37,525		31,795		2,448		3,752		37,995				37		37,525		31,223		2,217		3,752		37,193

				38		37,900		35,018		1,891		3,790		40,699				38		37,900		37,995		2,926		3,790		44,711				38		37,900		37,193		2,641		3,790		43,624

				39		38,279		40,699		2,198		3,828		46,725				39		38,279		44,711		3,443		3,828		51,982				39		38,279		43,624		3,097		3,828		50,549

				40		38,662		46,725		2,523		3,866		53,114				40		38,662		51,982		4,003		3,866		59,850				40		38,662		50,549		3,589		3,866		58,004

				41		39,048		53,114		2,868		3,905		59,887				41		39,048		59,850		4,608		3,905		68,364				41		39,048		58,004		4,118		3,905		66,027

				42		39,439		59,887		3,234		3,944		67,065				42		39,439		68,364		5,264		3,944		77,572				42		39,439		66,027		4,688		3,944		74,659

				43		39,833		67,065		3,622		3,983		74,670				43		39,833		77,572		5,973		3,983		87,528				43		39,833		74,659		5,301		3,983		83,943

				44		40,232		74,670		4,032		4,023		82,725				44		40,232		87,528		6,740		4,023		98,291				44		40,232		83,943		5,960		4,023		93,926

				45		40,634		82,725		4,467		4,063		91,256				45		40,634		98,291		7,568		4,063		109,923				45		40,634		93,926		6,669		4,063		104,658

				46		41,040		91,256		4,928		4,104		100,288				46		41,040		109,923		8,464		4,104		122,491				46		41,040		104,658		7,431		4,104		116,193

				47		41,451		100,288		5,416		4,145		109,848				47		41,451		122,491		9,432		4,145		136,067				47		41,451		116,193		8,250		4,145		128,588

				48		41,865		109,848		5,932		4,187		119,967				48		41,865		136,067		10,477		4,187		150,731				48		41,865		128,588		9,130		4,187		141,904

				49		42,284		119,967		6,478		4,228		130,673				49		42,284		150,731		11,606		4,228		166,566				49		42,284		141,904		10,075		4,228		156,207

				50		42,707		130,673		7,056		4,271		142,000				50		42,707		166,566		12,826		4,271		183,662				50		42,707		156,207		11,091		4,271		171,569

				51		43,134		142,000		7,668		4,313		153,982				51		43,134		183,662		14,142		4,313		202,117				51		43,134		171,569		12,181		4,313		188,063

				52		43,565		153,982		8,315		4,357		166,653				52		43,565		202,117		15,563		4,357		222,037				52		43,565		188,063		13,353		4,357		205,772

				53		44,001		166,653		8,999		4,400		180,053				53		44,001		222,037		17,097		4,400		243,534				53		44,001		205,772		14,610		4,400		224,782

				54		44,441		180,053		9,723		4,444		194,219				54		44,441		243,534		18,752		4,444		266,730				54		44,441		224,782		15,960		4,444		245,186

				55		44,885		194,219		10,488		4,489		209,196				55		44,885		266,730		20,538		4,489		291,757				55		44,885		245,186		17,408		4,489		267,083

				56		45,334		209,196		11,297		4,533		225,026				56		45,334		291,757		22,465		4,533		318,755				56		45,334		267,083		18,963		4,533		290,579

				57		45,787		225,026		12,151		4,579		241,756				57		45,787		318,755		24,544		4,579		347,878				57		45,787		290,579		20,631		4,579		315,789

				58		46,245		241,756		13,055		4,625		259,435				58		46,245		347,878		26,787		4,625		379,289				58		46,245		315,789		22,421		4,625		342,834

				59		46,708		259,435		14,010		4,671		278,116				59		46,708		379,289		29,205		4,671		413,166				59		46,708		342,834		24,341		4,671		371,846

				60		47,175		278,116		15,018		4,717		297,851				60		47,175		413,166		31,814		4,717		449,697				60		47,175		371,846		26,401		4,717		402,965

																												51%														35%





oleObject1.bin

Plan:                     943
Participant: 3,214,089
Account:     3,394,003



Fund data
Plan:  3,185
Fund: 2,650 (port_id)



Plan:                     942
Participant: 3,042,862
Account:     3,198,782



Full sample, Post TDF adoption
Plan:                      880
Account:     1,262,506
                                     Plan     Account
Adding TDF, without   LC:  412        563,432
Adding TDF, continue LC:  142           81,051
Adding TDF, dropping LC:  326        618,023   



Total plans: 943
Adding TDF, without LC:     441
Adding TDF, continue LC:   153
Adding TDF, dropping LC:  349



Plan:                     893
Participant: 2,562,898
Account:     2,659,008



Last contribution within 12 months of TDF introduced



Plans having contributers in 1 month prior and 6 months post of adding TDF



Active >= 12 mons



Contribution data
Plan:                   3,110
Participant: 6,305,249



Enable contributed & Active till 201506 & Adding TDF before 201501



Yes



Existing Employees sample
Pre  & Post TDF adoption
Plan:                    880
Account:       919,382   



F



B



D



Restricted plans excluded
Plan: 111
Participant: 411,046



Fund data



A



E



Yes



Plan: 2,242
Disable contribution:                        50
Closed before 201506:                 1,407
Not adding TDF 200301-201501:  785



Yes



No



Yes
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By Year

Entire 

Period

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2003-2014

Default architecture

TDFDefault (%) 0.0 8.0 14.9 29.1 70.5 84.6 66.9 93.5 80.7 80.3 14.7 72.1 52.0

New-hire auto enrollment (%) 0.0 0.1 26.5 43.2 38.1 37.7 35.5 45.2 31.9 2.8 11.6 36.2 32.9

New entrant (%) 16.1 13.9 22.6 18.2 26.7 13.1 9.1 12.1 22.2 14.5 11.9 15.8 19.7

Other plan characteristics

N funds offered (mean) 69.2 38.5 19.0 22.7 25.8 24.7 27.1 28.5 24.4 29.1 28.9 23.5 25.6

Employer stock offered (%) 0.0 7.4 58.7 45.3 56.3 54.0 51.5 14.2 0.0 0.0 84.0 0.0 48.4

Loan offered (%) 3.5 56.7 88.7 96.1 94.1 83.8 91.2 98.8 92.7 76.8 97.1 95.8 88.4

SA enabled (%) 100.0 60.9 28.8 32.3 63.3 74.0 86.3 81.9 87.7 79.0 11.9 70.4 55.4

Participant characteristics

Log balance (mean 2015$) 10.1 9.8 10.0 9.9 9.5 10.1 10.3 10.2 9.4 10.4 11.4 9.1 9.9

Job tenure (years) 4.6 8.2 11.5 8.8 9.5 11.0 13.0 10.7 8.8 8.9 12.2 9.7 10.0

Young (<35, %) 26.4 26.2 23.2 26.5 25.7 25.6 21.4 23.0 23.1 24.7 23.1 22.8 25.1

Middle (35-55, %) 62.3 60.5 61.5 59.3 60.7 57.8 57.3 58.3 57.6 59.0 54.3 53.2 59.6

Old (>55, %) 11.3 13.3 15.3 14.3 13.6 16.5 21.3 18.7 19.3 16.3 22.6 24.1 15.2

Male (%) 30.9 62.6 59.4 72.6 75.6 65.2 71.3 77.9 64.1 60.6 79.6 69.1 69.4

HH income low (<$62.5K, %) 22.0 27.3 33.1 33.8 32.1 29.5 29.2 28.5 32.9 27.3 21.4 19.1 31.0

HH income medium ($62.5-$87.5K, %) 22.6 26.1 29.3 25.0 26.9 26.2 27.1 26.2 33.9 27.5 22.6 33.7 26.7

HH income high (>$87.5K) 55.4 46.5 37.6 41.2 41.0 44.2 43.7 45.3 33.2 45.2 56.0 47.2 42.3

Low (<$7.3K, %) 3.4 9.1 15.5 19.7 19.7 18.1 18.8 18.9 33.7 20.8 18.7 21.6 17.9

Average ($7.3K-$61.2K, %) 16.4 23.0 31.9 31.3 34.9 33.2 35.9 32.3 31.3 29.8 26.7 32.4 32.2

High (>$61.2K, %) 80.3 67.9 52.6 49.0 45.4 48.7 45.3 48.8 35.0 49.4 54.6 46.1 49.9

Financial Crisis

Financial crisis (% of year) 0 0 0 0 0 1/3 1/3 0 0 0 0 0 8.1

TDF adoption 

(% of accounts)

TDF investor 1.7 10.1 19.5 25.4 26.5 29.0 21.2 40.3 51.2 50.5 12.2 37.4 24.7

Pure TDF investor 1.1 6.8 11.3 16.4 18.0 16.5 13.0 24.1 35.8 40.4 5.8 22.2 15.7

Mixed TDF investor 0.6 3.3 8.2 9.0 8.5 12.5 8.2 16.2 15.4 10.1 6.4 15.2 9.0

Observations

N plans 6 93 109 157 168 129 63 48 43 27 22 15 880

N accounts 11,310 87,514 189,648 204,932 403,984 208,196 46,046 42,177 8,224 19,282 37,172 4,021 1,262,506

 


