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Motivation

o firms’ and households’ expectation formation is attracting the interest
of researchers and policymakers (cq., p'Acunto, Malmendier, and Weber, 2023)

@ only limited work on causal effects of inflation expectations on firm

deCISIonS (e.g., Coibion, Gorodnichenko, and Ropele, 2020; Ropele, Gorodnichenko, and Coibion, 2022)

@ Do firms' interest rate expectations affect their decisions?

> Are firms well-informed about interest rates?

» If not, does information provision change their expectations?

» Do changes in their expectations cause different financial decisions?
... hard to study because of data requirements

@ answers important for policymakers

» biased expectations might cause significant welfare losses
» potential for central bank communication
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The paper in a nutshell

@ We study changes in firms’ interest expectations induced by an RCT:

» Firms are imperfectly informed about the policy interest rate.
» Firms adjust their expectations in response to new information.

@ We use credit register and balance sheet data to study firms’ financial
and real decisions after the RCT:

Treated firms expand their loan volume.

Treated firms restructure towards fixed-rate & long-term debt.

Treated firms invest more.

The effects are driven by smaller firms.

v

v vy

© We quantify the aggregate effects of biased expectations in a
quantitative model (work in progress).
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Related literature

@ literature on firms' inflation & growth expectations:
» Firms are not fully informed.
» Firms update their expectations when receiving information.
» Firms change their behavior due to changed expectations.
(Candia, Coibion, and Gorodnichenko, 2023, 2024; Coibion, Gorodnichenko, and Kumar, 2018; Coibion, Gorodnichenko,
and Ropele, 2020; Kumar, Gorodnichenko, and Coibion, 2023; Ropele, Gorodnichenko, and Coibion, 2022, 2024;

Rosolia, 2024; Savignac et al., 2024; Weber et al., 2025)

— We study the causal effect of interest rate expectations on firm
decisions.

@ vignette studies in firm surveys to study effects of hypothetical
interest rate increase on firms’ intended behavior (ses Born, and Menknofr, 2024,

Elfsbacka Schméller, Goldfayn-Frank, and Schmidt, 2025)

— We inform firms about actual interest rates and study realized
decisions.
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Data

e Bundesbank Online Panel: Firms (BOP-F)

» quarterly, representative panel of German firms
» ~ 9,000 firms per wave, 1/3 interviewed each month
» core questions: expectations of interest rates, inflation, sales

@ AnaCredit (2018m9 - 2024m6)
» monthly Euro-Area credit register of all firm loans (> 25000 € with

same bank)
» loan-level information about loan amount, interest rate level and

fixation, maturity
» third-party reported by banks to national central banks

@ Janis (2018 - 2022)
» annual data on assets, employment, value added, and profits
» skewed toward larger firms
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Survey experiment

e information treatment in 2021 Q2+Q4 + 2022 Q1 (3 equal groups)

1. control group

2. ECB treatment: “The ECB'’s key policy rate currently stands at
-0.5%."

3. ECB + markets treatment: “The ECB's key policy rate currently
stands at -0.5%, and financial markets expect it to be -0.5% 12
months from now.”

@ each firm randomized once — stable treatment & control group

@ focus on the first treatment for each firm

@ all firms allocate probabilities to 10 bins for ECB rate in one year —
calculate mean by imposing beta distribution (engelberg, Manski, and Williams, 2000)

@ second treatment in 2022 Q4 during ECB hike cycle

» ECB treatment: 0.75%/1.5%/2%
» ECB + markets treatment: 2.25%/2.5%
» evaluated in separate analysis due to changed environment
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Sample restrictions

(unique) firms participating in 2021 Q2+Q4 & 2022 Q1: 13,920

drop firms not consenting to data linkage (20%)

drop financial firms (~ 500)

@ drop firms that cannot be matched uniquely due to mergers and
takeovers (~ 500)

@ sample of about 10,000 non-financial firms

» around 6,000 firms can be linked to AnaCredit
» around 2,600 firms can be linked to Janis

@ survey answers correlate strongly with admin data
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Effects on firm expectations

yi = a+ B Treat; + ¢;

yi = a + B Treat; + ~vPrior; + 6 Treat; - Prior; + ¢;

@ y;: expectation of firm i

o Treat;: treatment status

@ Prior;: prior expectation (from previous quarter)

@ ¢;: robust standard errors

@ 7: weight that C firms put on their prior

@ J: how much less weight T firms put on prior, rel. to C firms

@ 0/~: weight that respondents place on the treatment information
relative to the prior (weber et al 2025)

@ Huber robust regressions to account for outliers
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Cumulative distribution functions by treatment status

cumulative distribution function

T T T T

2 A5 A -5 0 5 1 15 2
interest rate expectation (in pp)

—— control group treatment group

@ Only 6% of firms' expectations in the control group are below the info
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Effect on interest rate expectations

(1) @ 3) )
interest rate interest rate interest rate interest rate
expectation (in pp) expectation (in pp) expectation (in pp) expectation (in pp)
treated: ECB -0.1204***
(0.0120)
treated: ECB & markets -0.1856%**
(0.0117)
treated -0.1557*** -0.1472%%* -0.1561***
(0.0103) (0.0134) (0.0131)
treated x prior expectation -0.0988***
(0.0245)
prior expectation 0.2204***
(0.0206)
sample with prior yes yes
weight on treatment 0.4308***
(0.0771)
control mean 0.0413 0.0413 0.0154 0.0154
N 5401 5401 2779 2779
# firms 5401 5401 2779 2779

» No updating on other expectations » Reduction in uncertainty
Alina Bartscher Interest rate expectations and firm decisions 9/21



Conceptual considerations — borrowing

@ firms get information that interest rates are lower than expected
> incentive to take on more debt: loan amount 1
> incentive to restructure existing debt to secure low interest rates

— share of fixed-rate debt 1
— share of long-term debt 1

> incentive to switch to lower interest rate loans: interest rate |
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Effects on firms’ borrowing behavior

Yie =i+ + Z B8P Treat,-]l[t S p],-t + it
peP

where
@ yj;: outcome of firm / in month t
«j, v¢: firm and month FE
Treat;: treatment status
1[t € p]ir: indicator for months relative to treatment
P = {-6, -5, ..., 23, 24} months after RCT

€. standard errors clustered at firm level

imputation estimator of Borusyak, Jaravel, and Spiess (2024)
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Loan outcomes: Placebo and dynamics

Log loan amount Share fixed-rate
21
04
15+
2 03
8
g 4 ﬁ o
—é 054 l l ] % 01 [ ] l ]
B RN T T
-.054 -01
-6 -3 o 3 6 9 12 15 18 21 24 -6 -3 0 3 6 9 12 15 18 21 24
‘months since treatment months since treatment
placebo test treatment effects placebo test o treatment effects.
Share long-term Interest rate
04+ !

hare long-term
5

B 21 2 5 36 3 3 5§ 2 5 18 21
months since treatment

placebo test  ® treatment effects

» Regression tables
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Robustness checks and further results

@ results are robust to
> keeping non-unique matches >
> restricting sample to decision-makers >
» including controls for sector, firm size, and state >
» weighting consenting firms to match BOP-F
> drop firms treated in March 2022 >

significant renegotiation of loan characteristics

no effect on

> probability of holding debt >
> probability of default, impairments, arrears, loan default, insolvency

little difference between the two treatment groups >
second RCT during ECB hike cycle in Q4 2022

> less expectation updating (consistent with Weber et al. 2025) I>
effects of first RCT converged before >

no effect on loan size >

similar effects of loan restructuring >

v vy
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Treatment heterogeneity

@ pool all post-treatment periods p and stratify sample by
pre-determined firm characteristics

Yit = & + e + B - Treat; - Posti +n - Treat; - Postt - Dj + ¢j¢

@ D;: dummy equal to one if pre-determined characteristic is above
sample median

@ firm characteristics: firm size, leverage, age
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Loan outcomes by firm size

log loan amount share fixed-rate
29 .06
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Loan outcomes by firm leverage

log loan amount

share long-term loans

log loan amount

share fixed-rate
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» joint estimation » heterogeneity by age » within-industry leverage » no heterogeneity in expectation updating
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Conceptual considerations — real outcomes

@ firms increase borrowing and re-structure debt, freeing up cash flow

@ incentive to increase investment since

» cost of increasing debt to finance investment |
» cost of existing debt |, cash flow T

» discount factor ILH +

o test effect on real outcomes using balance sheet data (Janis)

> fixed assets
» employment
> value added
» profits (rel. to pre-treatment assets)
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Effect on firms' real outcomes

0] 0] 3) (4)
log fixed assets log employment log value added profits (in %
assets)
treated x year 0 after the RCT 0.0473%** -0.0003 0.0038 0.0006
(0.0165) (0.0073) (0.0109) (0.0033)
treated x year 1 after the RCT 0.0584** 0.0006 0.0080 0.0010
(0.0274) (0.0119) (0.0173) (0.0046)
control mean 14.6259 4.5236 15.8846 0.0895
N 10589 9216 10210 10318
# firms 2552 2239 2477 2527

» Similar first stage for Janis sample

Alina Bartscher Interest rate expectations and firm decisions

18/21



Real outcomes by firm size

log fixed assets log employment
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» Heterogeneity by age » Heterogeneity by leverage
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Real outcomes by firm productivity

log fixed assets
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Conclusion

@ study firms’ interest expectations in response to an RCT

» firms are imperfectly informed about policy rate
» firms adjust expectations in response to new information

@ use credit register and balance sheet data to study financial and real
decisions after RCT
» treated firms borrow more
> treated firms restructure towards fixed-rate & long-term debt
» treated firms invest more (esp. the more productive)
> the effects are driven by small firms

© quantify aggregate effects of biased expectations in a quantitative
model (work in progress)

» information frictions could lead to capital misallocation
» quantify the effect on welfare/aggregate productivity
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Descriptive statistics by linkage consent

consenting firms

non-consenting firms

mean  sd N mean  sd N
location: East Germany 0.16 0.36 10651 0.16 0.36 2875
sector: manufacturing 0.20 0.40 10575 0.19 0.39 2800
sector: services 0.50 0.50 10575 0.48 0.50 2800
sector: construction 0.11 0.31 10575 0.14 0.35 2800
sector: retail 0.13 0.33 10575 0.13 0.33 2800
sector: other 0.06 0.23 10575 0.06 0.24 2800
firm size: < 50 employees 0.70 0.46 10633 0.79 0.41 3182
firm size: 50 - 249 employees 0.20 0.40 10633 0.14 0.34 3182
firm size: > 250 employees 0.10 0.30 10633 0.0 0.26 3182
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No effect on other expectations

1)

sales expectation

)
1-year inflation
expectation

3)
3-year inflation
expectation

(4)
5-year inflation
expectation

treated -0.0796 0.0526 0.1319 0.0574
(0.2541) (0.0335) (0.0867) (0.0835)
control mean 12.4150 5.1679 3.9215 3.7375
N 2633 5629 734 758
# firms 2633 5629 734 758
T



Reduction in uncertainty

(1) (2)
interest rate interest rate
uncertainty (in pp) uncertainty (in pp)
treated -0.0149%** -0.0149%**
(0.0037) (0.0037)
only merged sample yes
control mean 0.2924 0.2924
N 5401 5401
# firms 5401 5401
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Loan outcomes

1) O] © *)
log loan amount share fixed-rate share long-term interest rate (in
loans loans pp)
treated x 0-6m post RCT 0.0543*%* 0.0113** 0.0099 -0.0732%**
(0.0218) (0.0047) (0.0060) (0.0248)
treated x 7-12m post RCT 0.0772%* 0.0158** 0.0177** -0.0594
(0.0320) (0.0064) (0.0077) (0.0376)
treated x 13-18m post RCT 0.0667* 0.0206%** 0.0223%** -0.0975*
(0.0368) (0.0072) (0.0080) (0.0549)
treated x 19-24m post RCT 0.0725* 0.0268*** 0.0232%** -0.1105*
(0.0391) (0.0078) (0.0086) (0.0662)
control mean 12.8456 0.8345 0.8600 2.7522
N 287011 270658 241085 237224
# firms 5304 5185 4550 5084

» interest rate effect & change in loan structure » maturity structure > extensive margin » intensive margin
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How much of the interest rate effect is driven by a change
in the loan structure?

(1) (2) 3)
interest rate (in interest rate (in interest rate (in
PP) PP) PP)
fixed-rate loan -1.1240%** -1.0460%**
(0.1741) (0.1657)
long-term loan -0.6979%** -0.5372%**
(0.1325) (0.1218)
N 1270056 1270056 1270056
# firms 4740 4740 4740

@ regress loan-level interest rates on dummies for fixed-rate and
long-term, weighting by amount outstanding

@ combine with RCT effects — change in loan structure can explain
~ 37% of interest rate effect
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Effect on maturity structure

(1) (2) 3)
share of loans maturity < 1 year maturity: 1 -5 maturity > 5 years
years
treated x post RCT -0.0178*** 0.0211** -0.0033
(0.0061) (0.0105) (0.0096)
control mean 0.1395 0.4564 0.4041
N 233281 233281 233281
# firms 4530 4530 4530
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Second treatment leads to less updating

(1) ) ®3)
interest rate interest rate interest rate
expectation (in pp) expectation (in pp) expectation (in pp)
treated -0.1275*** -0.1384*** -0.0627
(0.0277) (0.0308) (0.0581)
treated x prior expectation -0.0535
(0.0342)
prior expectation 0.2636***
(0.0292)
sample with prior yes yes
weight on treatment 0.2028*
(0.1114)
control mean 2.2435 2.2502 2.2502
N 2206 1743 1743
# firms 2206 1743 1743
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Loan outcomes:

Second RCT during hike cycle a=»

1) (2) (3) (4)
log loan amount share fixed-rate share long-term interest rate (in
loans loans pp)
treated x 0-6m post RCT 0.0487 0.0119 0.0256*** -0.1293**
(0.0444) (0.0083) (0.0097) (0.0655)
treated x 7-12m post RCT 0.0668 0.0238** 0.0260** -0.1814*
(0.0536) (0.0100) (0.0118) (0.0954)
treated x 13-18m post RCT 0.0802 0.0268** 0.0335%** -0.1988**
(0.0600) (0.0119) (0.0129) (0.0998)
control mean 13.0041 0.8516 0.8619 2.6676
N 121167 114419 102645 100793
# firms 2114 2069 1848 2041
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Placebo and dynamics: Treatment in 2022 Q4 a=»

log loan amount share fixed-rate

hare fixed-rate loar
3
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Loan outcomes: heterogeneity results e

1 ) (3) (4)
log loan amount share fixed-rate share long-term interest rate (in
loans loans pp)
treated x post RCT 0.2377*** 0.0233** -0.0025 -0.2026***
(0.0473) (0.0101) (0.0104) (0.0640)
treated x post RCT x high-leverage firm -0.1967*** 0.0189** 0.0208** -0.0095
(0.0406) (0.0077) (0.0085) (0.0527)
treated x post RCT x large firm -0.0946** -0.0350%*** 0.0006 0.2389***
(0.0371) (0.0078) (0.0078) (0.0534)
treated x post RCT x old firm -0.0119 0.0023 0.0041 0.0122
(0.0321) (0.0069) (0.0078) (0.0470)
control mean 12.9451 0.8322 0.8577 2.6349
N 250547 237039 211882 206347
# firms 4666 4572 4057 4499
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Loan outcomes by (within-industry) firm leverage

log loan amount share fixed-rate
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Loan outcomes by firm age

log loan amount share fixed-rate
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Restricting to decision-makers @

(1) (2) 3) (@)
log loan amount share fixed-rate share long-term interest rate (in
loans loans pp)
treated x 0-6m post RCT 0.0631*** 0.0121** 0.0119* -0.0764%**
(0.0234) (0.0052) (0.0065) (0.0270)
treated x 7-12m post RCT 0.0804** 0.0186*** 0.0183** -0.0668
(0.0347) (0.0071) (0.0082) (0.0413)
treated x 13-18m post RCT 0.0683* 0.0258*** 0.0233*** -0.1101*
(0.0397) (0.0079) (0.0084) (0.0603)
treated x 19-24m post RCT 0.0753* 0.0323*** 0.0284*** -0.1178
(0.0423) (0.0086) (0.0092) (0.0723)
only decision-maker yes yes yes yes
control mean 12.8034 0.8327 0.8626 2.7687
N 243863 234713 208749 205694
# firms 4609 4506 3956 4423
e



Weights for consenting firms a=»

B ) 3) @
log loan amount share fixed-rate share long-term interest rate (in
loans loans pp)
treated x 0-6m post RCT 0.0482** 0.0125%* 0.0091 -0.0832%**
(0.0223) (0.0049) (0.0062) (0.0255)
treated x 7-12m post RCT 0.0738** 0.0165%* 0.0175%* -0.0643*
(0.0327) (0.0066) (0.0078) (0.0387)
treated x 13-18m post RCT 0.0666* 0.0230%** 0.0237*** -0.0904
(0.0374) (0.0074) (0.0081) (0.0562)
treated x 19-24m post RCT 0.0722* 0.0284*** 0.0230*** -0.0973
(0.0398) (0.0080) (0.0087) (0.0678)
weights for consenting firms yes yes yes yes
control mean 12.8810 0.8352 0.8611 2.7319
N 275219 259726 231537 227606
# firms 5080 4966 4366 4873

Alina Bartscher Interest rate expectations and firm decisions

39/21



Drop firms treated in March 2022 a=»

® (2 ®3) 4
log loan amount share fixed-rate share long-term interest rate (in
loans loans pp)
treated x 0-6m post RCT 0.0551** 0.0113** 0.0101* -0.0729***
(0.0220) (0.0048) (0.0060) (0.0249)
treated x 7-12m post RCT 0.0795** 0.0157** 0.0177** -0.0600
(0.0320) (0.0064) (0.0077) (0.0375)
treated x 13-18m post RCT 0.0674* 0.0205%** 0.0220%** -0.0991*
(0.0368) (0.0072) (0.0080) (0.0549)
treated x 19-24m post RCT 0.0715% 0.0267*** 0.0226%** -0.1130*
(0.0392) (0.0078) (0.0085) (0.0663)
drop firms treated in March 2022 yes yes yes yes
control mean 12.8462 0.8345 0.8601 2.7526
N 286013 269714 240259 236306
# firms 5304 5185 4550 5084
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Excluding non-unique matches @

(1) (2) 3) (@)
log loan amount share fixed-rate share long-term interest rate (in
loans loans pp)
treated x 0-6m post RCT 0.0456** 0.0103** 0.0090 -0.0668***
(0.0203) (0.0043) (0.0057) (0.0234)
treated x 7-12m post RCT 0.0662** 0.0150** 0.0159** -0.0536
(0.0300) (0.0059) (0.0073) (0.0356)
treated x 13-18m post RCT 0.0508 0.0217*** 0.0210*** -0.0812
(0.0346) (0.0068) (0.0076) (0.0514)
treated x 19-24m post RCT 0.0619* 0.0285*** 0.0234*** -0.1001
(0.0370) (0.0073) (0.0080) (0.0627)
keep non-unique matches yes yes yes yes
control mean 12.8888 0.8355 0.8608 2.7481
N 312774 205142 263550 258459
# firms 5784 5661 4985 5552
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Including controls for sector, firm size, and state @=»

) @ 3) @
log loan amount share fixed-rate share long-term interest rate (in
loans loans pp)
treated x 0-6m post RCT 0.0542** 0.0107** 0.0085 -0.0740%***
(0.0219) (0.0047) (0.0060) (0.0247)
treated x 7-12m post RCT 0.0738** 0.0154** 0.0175%* -0.0600
(0.0321) (0.0064) (0.0076) (0.0371)
treated x 13-18m post RCT 0.0652* 0.0210%** 0.0221%** -0.0963*
(0.0368) (0.0072) (0.0080) (0.0541)
treated x 19-24m post RCT 0.0686* 0.0270*** 0.0220%** -0.1123*
(0.0392) (0.0078) (0.0085) (0.0650)
sector x month FE yes yes yes yes
East Germany x month FE yes yes yes yes
firm size quartile x month FE yes yes yes yes
control mean 12.8480 0.8347 0.8600 2.7509
N 286708 270387 240920 236991
# firms 5294 5176 4544 5075
oy



Credit reallocation driven by extensive margin

(1) @ (©) (4)
fixed-rate loans > variable-rate loans  short-term loans >  long-term loans >
0 >0 0 0
treated x post RCT 0.0124%*** -0.0092 -0.0242** 0.0151%**
(0.0046) (0.0086) (0.0106) (0.0057)
control mean 0.9370 0.3954 0.4374 0.9409
N 261902 261902 233281 233281
# firms 5171 5171 4530 4530
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Credit reallocation driven by intensive margin

(1) @) (©) (4)
log fixed-rate loans log variable-rate log short-term log long-term loans
loans loans

treated x post RCT 0.0965%** 0.0525 0.0309 0.0562**

(0.0345) (0.0597) (0.0588) (0.0265)
control mean 12.7810 11.7728 11.6006 13.1725
N 244520 103330 100507 218698
# firms 4849 3564 3474 4344
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No effect on extensive margin

(1) (2)
loan amount > 0 loan amount >

25k

treated x post RCT 0.0030 0.0093

(0.0073) (0.0080)

control mean 0.8162 0.7215

N 345044 345044
# firms 5674 5674
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No evidence for change in credit risk

1) 2 3) (4) (5)
prob. of default impairment ratio arrears > 0 defaulted loans > firm in insolvency
0 proceedings
treated x post RCT -0.0062* -0.0028 -0.0031 -0.0009 -0.0031
(0.0034) (0.0017) (0.0042) (0.0033) (0.0023)
control mean 0.0198 0.0145 0.0820 0.0214 0.0043
N 144622 89356 311220 314529 194398
# firms 2939 5100 5521 5585 3966
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No change of banks, but significant renegotiation €=

1)

(2)

(3)

(4)

# bank share fixed-rate share long-term interest rate (in
relationships loans: pre-RCT loans: pre-RCT pp): pre-RCT
loans loans loans
treated x 0-6m post RCT 0.0130 0.0094* 0.0101 -0.0589**
(0.0282) (0.0048) (0.0063) (0.0246)
treated x 7-12m post RCT 0.0147 0.0101 0.0175%* -0.0568
(0.0401) (0.0065) (0.0084) (0.0376)
treated x 13-18m post RCT 0.0313 0.0128* 0.0278*** -0.0837
(0.0459) (0.0073) (0.0093) (0.0547)
treated x 19-24m post RCT 0.0571 0.0217*** 0.0316*** -0.0790
(0.0526) (0.0079) (0.0103) (0.0675)
control mean 2.3787 0.8332 0.8594 2.6566
N 345090 266086 235045 232949
# firms 5605 5156 4484 5055
@ Renegotiation can explain
» ~ 60% of share fixed-rate loans effect
» ~ 100% of share long-term loans effect
» ~ 55% of interest rate effect
e



Little difference between the two treatments

(1) 2 ®3) (4)
log loan amount share fixed-rate share long-term interest rate (in
loans loans pp)
treated: ECB x post RCT 0.0370 0.0209%** 0.0265*** -0.1171%*
(0.0361) (0.0071) (0.0070) (0.0502)
treated: ECB x post RCT x add. effect of market expectations 0.0639* -0.0030 -0.0099 0.0489
(0.0372) (0.0073) (0.0072) (0.0516)
control mean 12.8456 0.8345 0.8600 2.7522
N 304913 287189 255502 254244
# firms 5304 5185 4550 5084
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No heterogeneity by size or leverage in exp. updating

(1) B (3)
interest rate interest rate interest rate
expectation (in pp) expectation (in pp) expectation (in pp)
treated -0.1737%** -0.1475%** -0.1669***
(0.0173) (0.0159) (0.0211)
treated x large firm 0.0359 0.0351
(0.0230) (0.0231)
large firm -0.0783*** -0.0769***
(0.0196) (0.0196)
treated x high-leverage firm -0.0170 -0.0121
(0.0225) (0.0229)
high-leverage firm 0.0271 0.0211
(0.0192) (0.0196)
control mean 0.0319 0.0319 0.0319
N 4440 4440 4440
# firms 4440 4440 4440
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Interest rate expectations: Janis sample

(1)
interest rate
expectation (in pp)

)
interest rate
expectation (in pp)

3)

interest rate
expectation (in pp)

treated -0.1866*** -0.1377*** -0.1635***
(0.0143) (0.0213) (0.0193)
treated x prior expectation -0.1292***
(0.0376)
prior expectation -0.2301***
(0.0333)
sample with prior yes yes
weight on treatment 0.5616***
(0.0994)
control mean -0.0050 -0.0141 -0.0141
N 1857 1006 1006
# firms 1857 1006 1006
e



Real outcomes by firm age

log fixed assets log employment
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Real outcomes by firm leverage

log fixed assets

log employment
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Survey answers correlate strongly with admin data

correlation: 0.792

log employment (BOP-F)
*

0 2 4 6 8
log employment (AnaCredit)
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Two-period model with information frictions
@ firm maximizes expected discounted stream of dividends
@ Cobb-Douglas production function with DRS

@ standard law of motion for capital

firms face information frictions

» with probability «: firm knows interest rate 7 = r
» with probability 1 — a: firm has interest rate belief 7 ~ N(u,o?)

firms choose between internal and external financing

firms can borrow s.t collateral constraint after paying a fixed cost
» if firm borrows it learns the true interest rate r

firms know exogenous law of motion for interest rate
» firms build expectations based on their belief about 7
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