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复习和回顾

• 工具变量的内涵

在回归方程中，一个有效的工具变量应满足以下两个条件：

工具变量的外生性也称“排他性约束”(exclusion restriction)，因为外

生性意味着，工具变量影响被解释变量的唯一渠道是通过与其相关的内生
解释变量，它排除了所有其他的可能影响渠道。

但是，在恰好识别的情况下，目前公认无法检验工具变量的外生性。



复习和回顾

• 信贷额度的概念

Credit Line

信贷额度，又称“信贷限额”，是借款人与银行在协议中规定的允许借

款人的最高限额。但是这一规定并不具有法律约束力，如果银行缺乏信
贷资金或客户财务状况较差，银行可根据情况改变信用限额或拒绝提供贷
款。

通常在信贷额度内，企业可随时向银行申请借款。如借款人超过规定
限额继续向银行借款，银行则停止办理，银行并不承担提供全部信贷额度
的义务。如果企业信誉恶化，即使银行曾经同意按信贷额度提供贷款，企
业也可能得不到借款；这时，银行不会承担法律责任。同理，若企业在期
限内没有使用完限额，也不会承担责任。信贷额度是银企之间的一种协议，
不具有法律效力。

在商业信贷中，信贷额度类似于银企之间的“信用卡”。



研究动机

How useful to firms are bank lines of credit?

• Credit lines precommit banks to provide debt financing when firms face 

negative shocks

• Access to credit lines is restricted following a decline in borrower 

profitability

• To examine whether firms use of credit lines when they face a liquidity 

shock that is not directly related to fundamentals

-- isolate a pure liquidity shock and largely avoid the confounding effects

of changes in a firm’s long-term profitability in its credit needs and the supply 

of credit from banks



主要故事
1.（企业端）如何管理外生的现金流冲击；管理现金流冲击政策持续时间

2.（银行端）支持 or 反对？具体怎么做？

3. 异质性

思考：有哪些工具可以管理现金流冲击？

难点：如何衡量/测度外生的现金流冲击？



边际贡献
➢ Provide novel evidence that, for solvent smaller firms, bank credit lines are 

an important tool for managing the nonfundamental component of cash flow 

volatility

• most evidence comes from surveys or studies of how larger firms

use credit lines when facing severe financial market disruptions or 

long-term operational problems;

• a focus on how credit lines are used to manage general (overall) 

cash flow volatility, which is driven by both endogenous and 

exogenous factors -- 混杂效应

➢ Broader liquidity management literature

• our findings related to the large literature on the value of lending 

relationships, suggesting a specific channel through which 

banking relationships are valuable

➢ Contribute to a growing literature on the effects of natural events on firm 

decision-making and economic activity



Data Construction and Sample Descriptive Statistics

（一）样本选择和数据来源

• 基础样本：2012—2016年102742个公司—年度样本

扩展样本：189312个借款人—年度样本；公司—年度—季度面板

• Schedule H.1 of the Federal Reserve’s Y-14Q data collection

• began in June of 2012 to support the Dodd-Frank Stress Tests and 

the Comprehensive Capital Analysis and Review

• provide loan-level data on their corporate loan portfolio whenever a 

loan exceeds $1 million in commitment exposure (outstanding)

-- 70% of all commercial loans extended in the United States

-- 98% of all banks credit line exposure in the Shared National 

Credit data between 2011 and 2015

• contains quarterly information on bank loan characteristics, 

including credit line limits and credit line utilization, and annnual

information from borrowers’ financial statements such as 

operating income and total assets



Data Construction and Sample Descriptive Statistics

（一）样本选择和数据来源

• 数据处理

• Restrict the sample to domestic borrowers, excluding government 

entities, individual borrowers, foreign entities, and nonprofit 

organizations

• To compute borrower-level outcomes within this firm-year pannel, 

we aggregate all loan-level variables across all lenders in a given 

borrower-year

--may bias the total bank borrowing of large firms downward

• Require at least two consecutive years of bank financing 

information so that we can compute changes in credit line limits 

and utilization

• Winsorize all financial and loan variables with the exception of 

loan interest rate at 1st and 99th percentiles

• Trim the interest rate variable at 1st and 99th percentiles

• To exclude likely data errors



Data Construction and Sample Descriptive Statistics

（一）样本选择和数据来源



Data Construction and Sample Descriptive Statistics

（一）样本选择和数据来源

• 变量定义

变量 定义 主要数据来源

Total Assetsit-1 总资产账面价值的一阶滞后值 70（71）

Cash Flowit （营业收入+折旧和摊销）/t-1期总资产 56、57

Salesit-1 t-2到t-1期的净销售额/t-1期总资产 55

Leverageit-1 总负债的一阶滞后/t-1期总资产 80

Fixed Assetsit-1 总固定资产的一阶滞后/t-1期总资产 69

WorkCapit-1 （流动资产的一阶滞后 — 流动负债的一阶滞后 — 现金
和有价证券的一阶滞后）/t-1期总资产

66（67）、76

（77）、61

Cashit-1 现金和有价证券的一阶滞后/t-1期总资产 61

Debtit-1 （短期负债+长期负债）一阶滞后/t-1期总资产 74、78

Linesit-1 信贷额度承诺的一阶滞后/t-1期总资产 24

Drawit-1 信贷额度提取的一阶滞后/t-1期总资产 25



Data Construction and Sample Descriptive Statistics

（一）样本选择和数据来源

• 变量定义

变量 定义 主要数据来源

ΔLine Sizeit 信贷额度的年度变动/t-1期总资产 24

Line Increaseit 虚拟变量，当企业i在第t年的总信用额度承诺超过企业i

在第t-1年的总信用额度承诺时，其值为1。

ΔDrawit 信贷额度提取的年度变动/t-1期总资产 25

ΔCashit 现金和有价证券的年度变动/t-1期总资产 61

ΔLiabilitiesit 总负债的年度变动/t-1期总资产 80

ΔDebtit 短期负债与长期负债之和的年度变动/t-1期总资产 74、78

ΔTradeCredit （t-1到t期应收账款变动额—t-1到t期应付账款变动额）
/t-2到t-1期的净销售额

62、63、72、
73、55

ΔAssetsit 总资产的年度变动/t-1期总资产 70

ΔFixed Assetsit 固定资产的年度变动/t-1期总资产 69

ΔWorkCapit 非现金营运资本的年度变动/t-1期总资产



Data Construction and Sample Descriptive Statistics

（二）描述性统计

• Small firms dominate our sample —— 回应边际贡献第一点

-- samller the book value of total assets; less sales; more levered; larger 

credit line commitments to total assets; substantial variation in credit line size; 

less cash holdings of total assets. 



Severe Weather and Cash Flow

（一）测度恶劣冬季天气

• 要求——unexpectedly3 bad2 winter weather1 is unlikely to impact long-

run firm outcomes

• 基础数据：snow cover —— it combines the intuitive negative effects that 

both snowfall and cold winter temperatures may have on firms’ cash 

flows

• 来源：the National Oceanic and Atmospheric Adminstration’s website

• 具体构造步骤：

①计算每个县各个气象站日积雪量（单位：英寸）的平均值（中位数）

②计算2000至2016年每个县季度的日积雪量平均值和95分位数

③计算基准：A.滚动窗口：前10年的平均第一季度积雪量★

B.固定窗口：2001至2010年的平均第一季度积雪量（稳健）

④Abnormal Snow/ Abnormal Snow 95 = 第一季度积雪量 - 基准

⑤指标除以1000



Severe Weather and Cash Flow

（一）测度恶劣冬季天气

• large dispersion;

• extreme outcomes; ?

• a large cluster of abnormal snow 

cover observations near zero



Severe Weather and Cash Flow

（一）测度恶劣冬季天气

• It is reasonable to assume that our abnormal snow measures are unrelated

to a borrower’s future investment opportunities or a lender’s ability to 

supply liquidity.



Severe Weather and Cash Flow

（二）异常天气和现金流

• whether winter snow cover affects the cash flow of ongoing projects

• 是2SLS的第一阶段，为后续分析做铺垫

• Cash Flowit ——公司i在t年实现的现金流

• Abnormal Snowjt——公司i总部所在县j在t年的异常积雪量

• X——固定效应：4位数NAICS行业×年度-季度和县级固定效应



Severe Weather and Cash Flow

（二）异常天气和现金流 Our measures of abnormal snow triggering cash flow 

shocks that are unrelated to preshock firm fundamentals



Severe Weather and Cash Flow

（二）异常天气和现金流

异质性

• COMPUSTAT firms × —— 小公司更容易受影响

• 分行业

industries with significant 

outdoor operations and 

industries reliant on a 

supply chain that operates 

extensively outdoors



管理外生的现金流波动
（一）模型设定

模型一：2SLS

• Yit —— sush as credit line drawndowns, change in credit line limit, or 

change in cash

• County fixed effects —— control for the possibility that over our six-year 

sample period some counties had a string of bad weather

• Time-invariant firm-level heterogeneity by defining the dependent variable 

in terms of within-firm changes [100922→48762]



管理外生的现金流波动
（一）模型设定

模型一：2SLS

• Warning !!!

• 弱工具变量检验：Abnormal Snow is a significant enough predictor of 

corporate cash flows —— F统计量

• 识别假设：weather-induced shocks only affect the outcomes of interest 

through their effect on cash flows.

• Abnormal Snow的测度：①没有极端天气影响巨大；②将测度指标标准
化处理→无自相关

• Examine the extent to which firms prepare for abnormal winter weather：→ 

partition the descriptive statistics on our instrument Abnormal Snow.



管理外生的现金流波动
（一）模型设定

模型一：2SLS

• the borrower-years leading up to negative and positive weather shocks are 

similar along observable dimensions.

• To examine whether historical exposure to significant winter snowfall 

affects how firms use their credit lines —— Overall, exposure to severe 

winter weather does not appear to concentrate around a specifc type of firm 

or result in long-term changes in firms’ liquidity management policies, 

which supports our identifying assumptions.



按行业展示信贷额度提取的变化和历史降雪量
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管理外生的现金流波动
（一）模型设定

模型二：简化形式——OLS

原因：使用财务报表信息会导致样本量大量减少，而且导致样本向大公
司偏离

X —— 4位数行业×年-季度和企业固定效应



管理外生的现金流波动
（二）信贷额度——Credit Line Drawdowns 使用情况（集约边际？）
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管理外生的现金流波动
（二）信贷额度——Credit Line Drawdowns

简
化
形
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管理外生的现金流波动
（二）信贷额度——Credit Line Drawdowns

稳健性检验：更换IV的测度——剔除大于Abnormal Snow3个标准差
的样本；剔除前10年没有下雪的地区；使用公司固定效应

→ these robustness tests mitigate the concern that extreme weather events

affecting investment opportunities or the population’s expectations regarding 

future weather drive our findings. —— 间接支持了识别策略



管理外生的现金流波动
（二）信贷额度——Credit Line Size Adjustments 规模（广延边际？）

Within our sample, credit line sizes are adjusted in almost half of firm-years.



管理外生的现金流波动
（二）信贷额度——Credit Line Size Adjustments 规模（广延边际？）

稳健性检验：

• use Abnormal Snow 95 to instrument for cash flows; drop areas 

experiencing extremely large snow shocks; drop areas that did not 

experience any snow cover over the previous decade; remove the firm-level 

control variables; control firm FEs（不显著，原因同上）



管理外生的现金流波动
（二）信贷额度

综上：Bank-borrowing firms use their credit lines to manage nonfundamental 

liquidity shocks. 

Not only do these firms use existing credit line capacity when faced with 

weather-induced cash flow shocks, but they are also able to work with their lender 

to expand available credit.

可能的原因：The reason firms seek this additional credit is to maintain 

sufficient liquidity as ther draw their existing credit line. 

实证方法：以年初未使用的信贷额度与总额度承诺比率的25分位数为界
划分Low Slack和Slack组进行分组回归

—— there is a positive and statistically significant association between 

Abnormal Snow and credit line draws and line size changes only in the subsample 

of firms with Low Slack.

其他解释：Firms that use credit lines to manage weather-induced cash flow 

shocks also actively use their credit lines in response to other liquidity shocks, 

whereas firms with ample credit line slack have credit lines in place for investment 

purposes, such as mergers and acquisitions.



管理外生的现金流波动
（二）信贷额度



管理外生的现金流波动
（三）其他流动性管理工具

Cash balances; Fixed assets; Trade credit; Total debt; Reduce corporate 

payouts; Increase equity issuance; Use financial hedges; Cut costs ( in forms 

unrelated to operating cash flows.)



管理外生的现金流波动
（四）政策持续时间

To examine the relation between severe first-quarter snow and credit line 

activity on a quarterly basis. —— credit line draw



管理外生的现金流波动
（四）政策持续时间

To examine the relation between severe first-quarter snow and credit line 

activity on a quarterly basis. —— credit line draw



管理外生的现金流波动
（四）政策持续时间

To examine the relation between severe first-quarter snow and credit line 

activity on a quarterly basis. —— credit line size



管理外生的现金流波动
（四）政策持续时间

To examine the relation between severe first-quarter snow and credit line 

activity on a quarterly basis. —— credit line size



支持or反对
（一）利率

To examine the relation between cash flows and interest rates charged both on 

credit lines and on all loans to a given borrower. Investigating all loans gives a 

more complete picture of how the cost of credit changes, as the borrower and lender 

are likely to renegotiate all credit facilities at the same times.



支持or反对
（二）贷款期限

Shorter in maturity



支持or反对
（三）利率类型

Less likely to have fixed interest rates



支持or反对
（四）是否有担保

More likely to be secured by accounts receivable or inventory



异质性
（一）公司规模

Partition the sample based on whether the borrower has over $100 million in 

total assets. We treat firms that do not report total assets as having less than $100 

million in total assets, but the results are qualitatively similar if we exclude firms 

from the analysis.

• Small firms rely more heavily on credit lines to manage weather-induced cash 

flow shocks.



异质性
（一）公司规模

进一步分析

• These findings raise the possibility that larger firms manage parts of 

nonfundamental cash flow shocks in ways not observed in the data such as 

reduced equity payouts, increased equity issuances, or financial hedges. 



异质性
（一）公司规模

稳健性检验——2SLS



异质性
（二）地理邻近性

Partition the sample based on whether the average distance between the 

borrower and the syndicated lending office of their lead managers is less than 100 

miles.

• The use of credit lines to manage weather-induced cash flow shocks is also 

concentrated in firms with close proximity to their lenders.



异质性
（三）借款人信用等级

Partition the sample on the borrower’s credit quality.

• The use of credit lines to manage nonfundamental cash flow shocks is 

concentrated in the approximately 82% of borrower-years with credit ratings of 

BB or higher.



Main Conclusion

• These firms rely extensively on credit lines as a source of external finance.

• Firms manage negative cash flow shocks primarily by drawing on their 

credit lines rather than tapping cash reserves or adjusting real activities. 

• Negative cash flow shocks are also accompanied by significant increases in 

the size of the firm’s overall credit line, indicating that banks accommodate

borrowers faced with unexpected cash flow shortfalls.

• These credit line adjustments occur within one calendar quarter and persist 

through the end of the year.

• Banks charge borrowers for this liquidity provision via increased interest 

rates and less borrower-friendly loan provisions.



谢谢大家！


