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Abstract	  

This	  paper	  explores	  the	  optimal	  interest	  rates	  that	  could	  potentially	  maximize	  overall	  

consumption	  and	  savings.	  	  I	  attempt	  to	  determine	  whether	  artificially	  low	  interest	  rates	  are	  

positively	  or	  negatively	  affecting	  consumption.	  	  There	  has	  been	  speculation	  on	  whether	  the	  

United	  States	  needs	  to	  raise	  the	  effective	  federal	  funds	  rate	  to	  provide	  financial	  institutions	  the	  

incentive	  to	  lend	  money	  and	  increase	  household	  consumption.	  	  The	  Federal	  Reserve	  is	  currently	  

keeping	  the	  effective	  funds	  rate	  between	  0	  and	  .25	  in	  hopes	  of	  increasing	  consumption	  levels.	  	  

This	  paper	  uses	  fifty	  years	  of	  interest	  rate	  data	  to	  narrow	  in	  on	  an	  optimal	  interest	  rate	  that	  

leads	  to	  increased	  consumption	  levels,	  while	  taking	  into	  account	  numerous	  market	  factors.	  	  	  

The	  empirical	  data	  suggests	  that	  the	  Federal	  Reserve	  is	  correct	  in	  keeping	  interest	  rates	  low,	  

when	  attempting	  to	  increase	  consumption.	  There	  has	  been	  much	  research	  on	  this	  topic	  and	  on	  

closely	  related	  subjects	  to	  consumption,	  savings	  and	  the	  real	  interest	  rate.	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  



	  

	  

Introduction	  

The	  effective	  federal	  funds	  rate	  has	  changed	  greatly	  over	  the	  last	  fifty	  years,	  ranging	  from	  0	  

percent	  all	  the	  way	  to	  18	  percent.	  	  Judging	  from	  this	  information,	  it	  is	  difficult	  to	  believe	  that	  

the	  Federal	  Reserve	  has	  had	  perfect	  foresight	  of	  what	  the	  optimal	  interest	  rate	  should	  be	  that	  

maximizes	  consumption.	  	  I	  attempt	  to	  find	  the	  optimal	  effective	  federal	  funds	  rate	  that	  

maximizes	  consumption,	  while	  taking	  into	  account	  numerous	  explanatory	  variables;	  namely:	  

the	  consumer	  price	  index,	  disposable	  income,	  the	  rates	  for	  1,	  3,	  5,	  and	  10	  year	  treasuries,	  GDP,	  

and	  sentiment.	  	  	  

	  

This	  is	  an	  extremely	  important	  topic	  because	  there	  are	  innumerous	  differing	  opinions	  on	  the	  

optimal	  value	  of	  the	  effective	  federal	  funds	  rate.	  	  Historically,	  lower	  interest	  rates	  have	  led	  to	  

increased	  consumption	  levels;	  however,	  is	  there	  a	  point	  at	  which	  lowering	  interest	  rates	  

becomes	  detrimental	  to	  society?	  	  There	  has	  been	  mixed	  opinions	  saying	  that	  when	  interest	  

rates	  are	  too	  low	  banks	  do	  not	  have	  enough	  motivation	  to	  participate	  in	  lending	  activities,	  

which	  results	  in	  even	  lower	  consumption	  levels.	  	  The	  main	  hypothesis	  of	  this	  paper	  is	  testing	  

whether	  or	  not	  there	  is	  an	  optimal	  interest	  rate	  that	  increases	  overall	  consumption	  in	  the	  

United	  States,	  and	  if	  so,	  can	  that	  rate	  be	  approximated.	  	  After	  finding	  this	  interest	  rate	  level,	  I	  

investigate	  rates	  of	  household	  savings.	  	  I	  would	  like	  to	  provide	  a	  way	  to	  find	  a	  more	  stable	  

interest	  rate	  that	  would	  increase	  consumption,	  while	  retaining	  a	  modest	  savings	  rate.	  	  The	  

Fed’s	  current	  plan	  is	  to	  keep	  interest	  rates	  low,	  between	  0	  and	  .25	  until	  2014,	  and	  I	  test	  to	  

determine	  whether	  or	  not	  this	  is	  a	  sound	  strategy.	  



	  

	  

I	  run	  multiple	  regressions	  involving	  several	  independent	  variables	  to	  test	  the	  significance	  of	  

each	  variable	  on	  savings.	  	  Using	  a	  savings	  rate	  equal	  to	  one	  divided	  by	  consumption	  as	  the	  

dependent	  variable	  and	  interest	  rate	  and	  interest	  rate	  squared	  as	  the	  explanatory	  variables,	  I	  

test	  for	  statistical	  and	  economic	  significance.	  	  Using	  the	  following	  regression	  model:	  

	   	  	  	  	  	  	  	  	  	  	  	  Savings	  rate	  (1/consumption)	  =	  α	  +	  β1Ir	  +	  β2IR
2	  +	  BX	  	  	   	   	   (1)	  

• Unemployment	  

• Consumer	  Price	  Index	  

• Interest	  Rate	  

• Disposable	  income	  

• 1-‐year,	  3-‐year,	  5-‐year,	  and	  10-‐year	  treasuries	  

• Gross	  Domestic	  Product	  

• Consumption	  

• Sentiment	  

• Inverse	  Consumption	  

Where	  α	  is	  the	  intercept,	  β1	  is	  the	  coefficient	  for	  interest	  rate,	  β2	  is	  the	  coefficient	  for	  interest	  

rate-‐squared	  and	  B	  is	  a	  matrix	  of	  other	  independent	  variables	  that	  could	  possibly	  have	  

explanatory	  power	  on	  the	  savings	  rate.	  	  Running	  this	  regression	  10	  times,	  once	  for	  each	  

additional	  9	  control	  variables,	  I	  am	  able	  to	  see	  the	  significance	  of	  each	  variable	  when	  regressed	  

on	  savings	  and	  continue	  on	  to	  solve	  for	  an	  optimal	  interest	  rate.	  	  	  

	  



	  

With	  this	  data,	  I	  am	  able	  to	  compute	  the	  means,	  maxima,	  minima,	  and	  standard	  deviations	  for	  

each	  variable	  and	  compare	  them	  with	  the	  optimal	  rates	  (see	  table	  1).	  	  	  I	  create	  a	  correlation	  

matrix	  to	  test	  the	  amount	  of	  correlation	  that	  exists	  between	  each	  of	  the	  variables	  (see	  table	  2).	  	  

I	  then	  create	  a	  table	  (see	  table	  3)	  to	  display	  the	  results	  from	  the	  regression	  analyses	  which	  

include	  the	  estimated	  coefficients,	  t-‐statistics,	  and	  adjusted	  R-‐squared	  values.	  	  Also,	  I	  create	  a	  

table	  displaying	  the	  derivative	  of	  savings	  with	  respect	  to	  interest	  rate	  for	  all	  ten	  regressions,	  

and	  the	  optimal	  values	  with	  the	  mean	  of	  all	  optimal	  values	  calculated	  at	  the	  bottom	  (see	  table	  

4).	  

	  

After	  running	  these	  regressions,	  I	  take	  the	  partial	  derivative	  of	  savings	  with	  respect	  to	  interest	  

rate	  for	  each	  regression,	  set	  them	  equal	  to	  zero,	  and	  find	  the	  optimal	  savings	  rates.	  	  Then	  taking	  

the	  mean	  of	  all	  ten	  savings	  rate	  values,	  I	  find	  the	  optimal	  savings	  rate.	  	  I	  then	  use	  this	  value	  to	  

solve	  for	  the	  optimal	  interest	  rate	  that	  maximizes	  consumption.	  

	  

Literature	  Review	  

The	  motivation	  for	  my	  project	  came	  from	  speculation	  in	  the	  market	  saying	  that	  these	  low	  

interest	  rates	  were	  not	  providing	  financial	  institutions	  with	  the	  motivation	  to	  lend	  and	  that	  this	  

would	  decrease	  consumption.	  	  Along	  with	  these	  views	  came	  many	  more	  that	  were	  arguing	  in	  

the	  opposite	  direction,	  that	  although	  that	  could	  be	  the	  case	  if	  financial	  institutions	  did	  stop	  

lending,	  it	  didn’t	  seem	  to	  be	  the	  case	  because	  financial	  institutions	  were	  lending	  plenty	  with	  

these	  incredibly	  low	  rates.	  	  	  

	  



	  

There	  has	  been	  a	  great	  deal	  of	  research	  done	  on	  this	  topic	  and	  closely	  related	  topics.	  	  Some	  

literature	  discusses	  the	  problems	  with	  low	  interest	  rates	  and	  its	  effect	  on	  the	  life	  cycle.	  	  How	  

are	  these	  rates	  affecting	  spending	  now	  and	  the	  people	  who	  need	  to	  live	  off	  investments	  in	  the	  

future.	  	  Are	  these	  low	  interest	  rates	  stimulating	  the	  economy	  now	  but	  hurting	  a	  different	  

generation?	  	  It	  is	  difficult	  to	  predict	  all	  of	  the	  elements	  affected	  by	  the	  interest	  rate,	  but	  one	  

that	  seems	  to	  be	  heavily	  discussed	  is	  that	  of	  consumption	  and	  savings.	  	  It	  may	  be	  in	  people’s	  

best	  interests	  to	  spend	  now	  while	  interest	  rates	  are	  so	  low,	  but	  if	  they	  stay	  low,	  then	  where	  will	  

that	  leave	  personal	  investments	  and	  their	  ability	  to	  sustain	  in	  the	  future?	  Using	  the	  lifecycle,	  

this	  particular	  question	  can	  be	  more	  closely	  examined.	  

	  

A	  project	  conducted	  in	  India	  went	  through	  this	  same	  thought	  process	  and	  tried	  to	  see	  if	  there	  

was	  a	  change	  in	  consumption	  and	  savings	  for	  just	  the	  elderly	  population	  when	  they	  were	  able	  

to	  save	  at	  a	  higher	  rate	  than	  the	  average	  person.	  	  Due	  to	  some	  legislation,	  persons	  over	  50	  

were	  able	  to	  save	  at	  a	  higher	  rate.	  	  This	  resulted	  in	  a	  lower	  consumption	  by	  those	  persons	  

affected	  by	  this	  legislation.	  	  This	  is	  one	  example	  of	  higher	  interest	  rates	  reducing	  consumption.	  

	  

All	  of	  these	  papers	  discuss	  the	  significance	  and	  vast	  research	  on	  consumption	  and	  the	  real	  

interest	  rate.	  	  This	  is	  perhaps	  because	  these	  two	  factors	  are	  so	  closely	  related	  to	  each	  other	  and	  

to	  substitution.	  	  Although	  it	  is	  difficult	  to	  determine	  how	  these	  two	  precisely	  affect	  each	  other	  

and	  how	  best	  to	  factor	  in	  other	  variables,	  it	  does	  prove	  to	  be	  an	  interesting	  research	  question	  

with	  countless	  other	  possibilities.	  	  Some	  have	  also	  claimed	  that	  consumption	  should	  not	  be	  

used	  at	  all	  in	  the	  study	  of	  interest	  rates	  with	  the	  claim	  that	  they	  have	  no	  effect.	  



	  

Some	  thought	  has	  also	  been	  put	  into	  studying	  consumption	  in	  more	  than	  one	  category.	  	  Some	  

believe	  that	  consumption	  should	  be	  studied	  just	  as	  consumption,	  some	  as	  a	  function	  related	  to	  

income,	  and	  some	  as	  a	  function	  related	  to	  future	  savings	  and	  consumption	  in	  the	  life	  cycle.	  	  All	  

of	  these	  are	  valid	  points	  and	  great	  areas	  of	  research	  to	  pursue.	  	  	  

	  

Data/Methodology	  

I	  obtained	  the	  data	  for	  this	  project	  from	  the	  Federal	  Reserve	  Economic	  Data	  from	  January	  1962	  

through	  January	  2012,	  excluding	  sentiment	  which	  only	  contained	  information	  dating	  back	  to	  

January	  1978.	  	  The	  data	  came	  in	  different	  formats	  including	  daily,	  monthly	  and	  quarterly.	  	  I	  

gathered	  all	  of	  the	  data	  and	  then	  used	  SAS	  to	  compute	  quarterly	  statistics	  for	  each	  variable	  

before	  running	  regressions.	  	  In	  total,	  there	  are	  200	  observations	  for	  each	  variable	  that	  I	  use,	  

except	  for	  the	  case	  of	  sentiment,	  where	  135	  observations	  were	  gathered.	  	  

	  	  

To	  make	  use	  of	  these	  variables,	  I	  sort	  them	  by	  date	  and	  then	  calculated	  the	  mean,	  maximum,	  

minimum,	  and	  standard	  deviation	  for	  each	  variable.	  	  I	  create	  a	  correlation	  matrix	  between	  all	  

the	  variables	  and	  then	  ran	  ten	  regressions	  to	  determine	  which	  variables	  are	  significant,	  at	  what	  

level,	  and	  what	  optimal	  rates	  I	  might	  find.	  	  	  

	  

To	  find	  an	  optimal	  value	  I	  used	  the	  partial	  derivatives	  of	  my	  regression	  function	  with	  respect	  to	  

interest	  rates	  for	  each	  of	  the	  regressions	  that	  I	  ran.	  	  I	  used	  each	  of	  the	  intercept,	  alpha	  values,	  

and	  beta	  values	  in	  each	  partial	  derivative,	  then	  set	  it	  equal	  to	  zero	  and	  solved	  for	  the	  interest	  

rate.	  	  After	  obtaining	  the	  intercepts	  for	  each	  regression	  and	  using	  them	  in	  these	  partial	  



	  

derivatives,	  I	  was	  able	  to	  systematically	  choose	  inputs	  from	  the	  set	  that	  I	  had	  chosen	  with	  the	  

variables,	  and	  therefore	  produce	  an	  optimal	  value	  for	  this	  project.	  	  This	  type	  of	  optimization	  

helps	  find	  the	  best	  value	  for	  this	  function.	  

	  

Although	  this	  is	  more	  theoretical	  than	  an	  actual	  practice,	  I	  found	  that	  by	  using	  this	  method	  of	  

optimization,	  I	  was	  able	  to	  then	  predict	  an	  accurate	  interest	  rate	  consistent	  with	  common	  belief	  

and	  also	  with	  my	  hypothesis.	  	  Also,	  using	  partial	  derivatives	  in	  economics	  is	  a	  good	  way	  to	  make	  

sense	  of	  all	  of	  the	  independent	  variables	  that	  can	  go	  in	  to	  a	  regression.	  	  The	  variables	  that	  I	  

have	  chosen	  are	  highly	  correlated	  one	  with	  another,	  which	  we	  will	  see	  later.	  

	  

Results	  

First,	  I	  will	  be	  discussing	  the	  variable	  correlation	  matrix	  (table	  2)	  to	  show	  which	  variables	  are	  

most	  highly	  correlated	  with	  one	  another.	  	  Starting	  with	  unemployment,	  I	  can	  see	  that	  it	  is	  most	  

highly	  correlated	  with	  interest	  rates	  with	  a	  p-‐value	  of	  (.597),	  the	  1	  year	  bond	  rate	  (.224)	  and	  

GDP	  (.1466).	  	  Unemployment	  was	  not	  significantly	  correlated	  to	  any	  additional	  variables.	  	  	  

Sentiment	  was	  the	  only	  variable	  that	  was	  significantly	  correlated	  to	  all	  variables.	  	  Consumpinv,	  

my	  variable	  for	  savings,	  was	  also	  highly	  correlated	  to	  GDP	  with	  a	  p-‐value	  of	  (.3733).	  

	  

Using	  the	  regression	  analyses	  (table	  3)	  I	  find	  that	  there	  are	  many	  highly	  significant	  variables.	  	  

The	  consumer	  price	  index	  (inflation)	  is	  most	  negatively	  correlated	  with	  savings,	  with	  a	  t-‐statistic	  

of	  -‐48.18,	  implying	  that	  as	  inflation	  increases	  savings	  decreases	  significantly.	  	  In	  the	  same	  

category	  of	  significance	  as	  the	  consumer	  price	  index,	  disposable	  income	  (-‐46.65)	  and	  GDP	  (-‐



	  

44.74)	  are	  both	  significantly	  adversely	  related	  with	  savings.	  	  Other	  negatively	  correlated	  

variables	  include:	  	  sentiment,	  with	  a	  t-‐statistic	  of	  -‐4.95,	  the	  rate	  for	  the	  ten	  year	  treasuries,	  with	  

a	  t-‐statistic	  of	  -‐3.36,	  the	  rate	  for	  the	  five	  year	  treasuries,	  with	  a	  t-‐statistic	  of	  -‐2.09,	  and	  the	  

unemployment	  rate,	  with	  a	  t-‐statistic	  of	  -‐2.43.	  	  Using	  the	  R-‐squared	  values	  to	  judge	  whether	  or	  

not	  these	  variables	  are	  good	  fits	  for	  the	  regression	  model,	  I	  see	  that	  consumer	  price	  index,	  

disposable	  income	  and	  GDP	  are	  all	  incredibly	  good	  fits	  with	  percents	  all	  above	  90.	  	  Also,	  

sentiment	  is	  a	  good	  fit	  with	  an	  R-‐squared	  value	  of	  .7575.	  

	  

Using	  the	  optimal	  values	  for	  each	  variable	  (table	  4)	  found	  by	  taking	  the	  partial	  derivative	  of	  the	  

regression	  equations	  with	  respect	  to	  interest	  rate,	  I	  find	  that	  the	  mean	  of	  all	  the	  optimal	  rates	  is	  

13.069	  for	  savings,	  which	  implies	  a	  .07	  percent	  optimal	  rate	  for	  consumption.	  	  The	  lowest	  

optimal	  value	  I	  found	  for	  savings	  is	  from	  the	  regression	  of	  one	  over	  consumption	  on	  interest	  

rates,	  interest	  rates-‐squared,	  and	  the	  1	  year	  treasury	  rate.	  	  This	  rate	  was	  approximately	  8.05%,	  

which	  results	  in	  a	  .124%	  rate	  for	  optimal	  consumption	  (Table	  5).	  	  The	  highest	  optimal	  value	  for	  

savings	  is	  from	  the	  regression	  of	  savings	  on	  interest	  rates,	  interest	  rates-‐squared	  and	  

sentiment.	  	  These	  results	  provide	  an	  optimal	  savings	  rate	  of	  17.468%,	  which	  calculates	  a	  .057%	  

rate	  for	  optimal	  consumption.	  	  	  

	  

According	  to	  the	  data	  I	  obtained	  from	  FRED,	  the	  Fed	  has	  kept	  the	  effective	  federal	  funds	  rate	  

between	  .07	  and	  .08	  since	  September	  of	  2011.	  	  	  Using	  the	  data	  I	  gathered,	  I	  can	  see	  that	  the	  

mean	  interest	  rate	  is	  5.77225,	  the	  minimum	  is	  .0733,	  and	  the	  maximum	  is	  17.78.	  	  The	  most	  



	  

recent	  months	  are	  consistent	  with	  my	  findings	  of	  the	  optimal	  rate	  for	  consumption	  being	  equal	  

to	  one	  divided	  by	  the	  optimal	  rate	  for	  savings	  (13.0693),	  which	  is	  .077.	  	  	  

	  

Conclusion	  

The	  rate	  at	  which	  financial	  institutions	  can	  lend	  to	  one	  another	  directly	  impacts	  consumption	  at	  

the	  household	  level.	  	  The	  Federal	  Reserve	  can	  better	  control	  for	  consumption	  levels	  by	  

identifying	  the	  optimal	  interest	  rate.	  	  This	  study	  suggests	  that	  lower	  interest	  rates	  lead	  to	  

higher	  consumption	  levels.	  	  The	  Federal	  Open	  Market	  Committee	  suggested	  that	  interests	  stay	  

low	  until	  the	  year	  2014	  which	  is	  consistent	  with	  the	  empirical	  findings	  in	  this	  report.	  	  	  

	  

At	  times	  it	  is	  difficult	  to	  understand	  the	  intuition	  behind	  keeping	  interest	  rates	  low	  because	  of	  

the	  adverse	  effect	  it	  has	  on	  bank	  lending.	  	  Future	  studies	  would	  need	  to	  be	  conducted	  to	  view	  

the	  effects	  of	  bank	  holding	  companies	  lending	  when	  interest	  rates	  are	  altered.	  	  It	  would	  be	  

interesting	  to	  see	  if	  consumption	  levels	  are	  directly	  impacted	  by	  bank	  lending	  and	  if	  the	  findings	  

are	  consistent	  with	  what	  was	  found	  in	  this	  research	  data.	  	  	  

	  

Historically,	  the	  effective	  federal	  funds	  rate	  has	  been	  inconsistent;	  however,	  over	  the	  past	  

twenty	  years	  the	  rate	  has	  been	  conserved	  to	  below	  5.0%.	  	  	  By	  exploring	  annual	  data	  over	  the	  

past	  100	  years,	  I	  was	  able	  to	  narrow	  in	  on	  an	  interest	  rate	  that	  maximizes	  U.S.	  consumption.	  	  It	  

appears	  that	  government	  officials	  have	  reviewed	  historical	  data	  to	  better	  understand	  how	  to	  

implement	  policies	  that	  directly	  impact	  household	  consumption.	  	  	  

	  



	  

Appendix	  

Table	  1:	  Univariate	  tests	  on	  all	  variables	  included	  in	  the	  regressions	  

	  

Table	  2:	  Correlation	  Matrix	  between	  all	  variables	  

	  

	  

	  

	  

	  

	  



	  

Table	  3:	  Regression	  Analyses	  

	  

Table	  4:	  Optimal	  interest	  rate	  values,	  according	  to	  the	  partial	  derivative	  of	  savings	  with	  respect	  

to	  interest	  rate	  

	  

Table	  5:	  The	  range	  of	  interest	  rates	  

	  

	  



	  

Graph	  1:	  
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