Online Appendix
Online Appendix 1. Independent variables
We present the descriptive statistics of the control variables in the table below.

Table OA.1: Descriptive statistics of control variables
	Panel A: Governance token and WETH rate

	
	Gov_return_1d
	Gov_volatility_7d
	Gov_traders
	WETH_rate

	Mean
	0.00
	0.05
	117.07
	11.36

	Std
	0.05
	0.04
	154.90
	11.69

	Min
	-0.25
	0.00
	0.00
	1.00

	25%
	-0.02
	0.03
	0.0
	2.64

	50%
	0.00
	0.04
	57
	7.33

	75%
	0.02
	0.07
	194
	14.63

	Max
	0.81
	0.64
	1694
	50.00

	Panel B: ETH return and volatility

	
	Eth_1d
	Eth_7d
	Eth_30d
	

	Mean
	0.22
	1.47
	3.71
	

	Std
	3.86
	10.68
	0.85
	

	Min
	-16.01
	-23.01
	1.48
	

	25%
	-1.94
	-5.13
	3.17
	

	50%
	0.00
	0.53
	3.54
	

	75%
	2.28
	6.66
	4.16
	

	Max
	20.85
	51.49
	5.47
	


Note: This table reports the descriptive statistics of the control variables.

We present the descriptive statistics of the independent variables related to the DeFi whale in the table below.

Table OA.2: Descriptive statistics of independent variables
	
	Δnet deposit
	Δnet borrow
	txn count
	token count
	platform switch ratio
	large trade ratio
	borrow utilization

	Mean
	-0.28
	-0.02
	13.46
	2.15
	0.39
	0.65
	1520226.91

	Std
	194.59
	24.46
	19.2
	1.02
	0.27
	0.30
	5304149.26

	Min
	-2214.60
	-315.53
	1.00
	1.00
	0.02
	0.00
	0.00

	25%
	-12.11
	-2.69
	2.39
	1.37
	0.18
	0.49
	0.55

	50%
	0.00
	0.00
	4.73
	1.93
	0.31
	0.71
	52786.52

	75%
	13.78
	2.73
	14.27
	2.78
	0.51
	0.89
	640792.66

	Max
	2274.58
	314.04
	127.21
	6.40
	1
	1.00
	84192032.95


Note: This table reports the descriptive statistics of the independent variables. All variables are reported in levels (raw values) and have not been log-transformed. Monetary values are expressed in millions of USD where applicable.

Additionally, we provide more justification for employing a globally aggregated WETH interest rate as a control variable, rather than chain-specific rates. While interest rates may exhibit localized divergence between Ethereum Mainnet and various Layer-2 (L2) networks, we contend that the global aggregate serves as a more robust and econometrically sound control for the following reasons:
Mitigating Endogeneity and Simultaneity Bias A central objective of this study is to examine the impact of "mega-whale" transactions—often exceeding $100 million—on protocol-level dynamics. Given the magnitude of these positions, such transactions are inherently large enough to exert immediate pressure on "local" liquidity pools, thereby directly influencing the chain-specific interest rate. Incorporating a chain-specific rate as a control variable would thus introduce significant simultaneity bias, as the control would be endogenously determined by the very activities we aim to analyze. By utilizing a globally aggregated rate, we capture broader market trends that remain exogenous to the specific chain-level shocks induced by the mega-whales in our sample, ensuring cleaner identification of the treatment effects.
Systemic Opportunity Cost for Sophisticated Agents Our unit of analysis focuses on mega-whales, a cohort characterized by exceptional capital mobility and sophisticated cross-chain infrastructure. For these actors, the cost of capital is not constrained by the liquidity conditions of a single isolated chain; rather, it is dictated by the yield landscape of the broader Ethereum ecosystem. Consequently, the global aggregated rate serves as the most relevant systemic benchmark for their opportunity cost. It reflects the equilibrium rate against which these agents make strategic allocation and switching decisions across various protocol-chain pairs.
Filtering Idiosyncratic "Incentive Noise" Local interest rates on L2 chains are frequently distorted by nonmarket factors, such as temporary governance token subsidies (e.g., OP or ARB rewards) or liquidity mining programs. These idiosyncratic incentives can create "artificial" local rates that do not reflect the fundamental market price of WETH liquidity. A volume-weighted global average effectively filters out this transitory noise, providing a more stable and representative measure of the true, market-driven cost of capital within the DeFi ecosystem.
Online Appendix 2. $200 million as an alternative threshold for mega-whales
As a sensitivity test, we re-estimate the models in Section 4 using a $200 million threshold to define mega-whales. Although some specifications exhibit lower statistical power due to the restricted subsample, the findings are generally aligned with our core conclusions. The attenuation of significance in certain cases is primarily driven by the reduced number of observations at this extreme tail of the distribution. These variations may further imply that the behavioral dynamics of ultrahigh-net-worth participants (>$200 M) differ qualitatively from the general mega-whale population, suggesting a boundary condition for the identified effects that warrants further inquiry.
Table OA.3: Descriptive statistics of mega-whales with a total trading volume exceeding USD 200 million
	
	Total volume
(in $ million)
	Deposit volume
(in $ million)
	Borrow volume
(in $ million)
	Total txns
	Protocol used

	Mean
	3482.75
	3041.50
	441.25
	949.57
	1.98

	Std
	14165.13
	13446.79
	1491.28
	3187.45
	1.14

	Min
	200.38
	0
	0
	1
	1

	25%
	304.09
	197.34
	4.15
	34
	1

	50%
	495.11
	410.04
	110.30
	152
	2

	75%
	1287.64
	1009.77
	305.83
	468
	3

	Max
	168353.55
	155796.68
	14320.82
	29386
	6

	N
	327
	327
	327
	327
	327


Note: This table presents a robustness check using a stricter threshold of $200 million, resulting in a subsample of 327 mega-whales. This table provides a comprehensive summary of these mega-whales in prominent LPs over the period from August 13, 2024, to August 13, 2025.

Table OA.4: Market size dynamics
	
	(1)
Δln TVL
	(2)
Δln Total borrow
	(3)
Δln Total deposit
	(4)
Δln Total volume

	ΔNet deposit
	0.00
(1.28)
	0.02
(1.17)
	-0.09***
(-4.08)
	-0.01
(-0.44)

	ΔNet borrow
	0.00
(0.24)
	-0.11***
(-2.84)
	-0.04
(-1.35)
	-0.05*
(-1.74)

	Txn count
	0.00
(0.44)
	0.00
(0.05)
	0.00
(-0.31)
	0.00
(-0.74)

	Token count
	-0.01***
(-4.46)
	-0.03
(-0.74)
	-0.03
(-0.60)
	-0.04
(-1.12)

	Platform switch ratio
	-0.01**
(-2.09)
	0.18
(0.96)
	0.50*
(1.73)
	0.02
(0.10)

	Large trade ratio
	0.00
(-0.37)
	0.05
(0.36)
	-0.24
(-1.49)
	-0.02
(-0.20)

	Borrow utilization
	0.00***
(-3.41)
	0.00
(-1.06)
	0.00
(1.16)
	0.00
(-0.70)

	Control variables: governance tokens
	√
	√
	√
	√

	Control variables: interest rates
	√
	√
	√
	√

	Control variables: ETH volatility
	√
	√
	√
	√

	Event dummies
	√
	√
	√
	√

	Protocol FE
	√
	√
	√
	√

	N
	903
	910
	910
	910

	Adj 
	0.35
	0.07
	0.10
	0.03


Note: This table contains estimates of equation (1). Column titles indicate the dependent variable. ΔNet deposit and Δnet borrow are calculated as the log-differences of their respective daily volumes, representing the approximate daily growth rates. Standard errors are estimated using the Driscoll-Kraay (1998) procedure with a one-day lag to account for both cross-sectional and temporal dependence. We exclude year-quarter fixed effects to avoid potential multicollinearity, as market-wide time trends and shocks are effectively captured by the high-frequency Ethereum market variables. t-statistics are in parentheses. ∗∗∗,∗∗, and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Table OA.5: Structural risk indicators
	
	(1)
ΔDeposit share
 of volume
	(2)
ΔDeposit to
 borrow ratio

	ΔNet deposit
	-0.01**
(-2.39)
	-0.23***
(-2.88)

	ΔNet borrow
	0.01***
(2.68)
	0.77*
(1.88)

	Txn count
	0.00
(-0.51)
	-0.02
(-0.79)

	Token count
	0.00
(-0.87)
	0.13
(0.21)

	Platform switch ratio
	0.01
(0.04)
	-1.58
(-1.08)

	Large trade ratio
	-0.01
(-0.98)
	-0.77
(-0.56)

	Borrow utilization
	0.00**
(2.23)
	0.00
(-0.29)

	Control variables: governance tokens
	√
	√

	Control variable: interest rate
	√
	√

	Control variables: ETH volatility
	√
	√

	Event dummies
	√
	√

	Protocol FE
	√
	√

	N
	910
	910

	Adj 
	0.06
	0.03


Note: This table contains estimates of equation (2). Column titles indicate the dependent variable. ΔNet deposit and Δnet borrow are calculated as the log-differences of their respective daily volumes, representing the approximate daily growth rates. Standard errors are estimated using the Driscoll-Kraay (1998) procedure with a one-day lag to account for both cross-sectional and temporal dependence. We exclude year-quarter fixed effects to avoid potential multicollinearity, as market-wide time trends and shocks are effectively captured by the high-frequency Ethereum market variables. t-statistics are in parentheses. ∗∗∗,∗∗, and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Table OA.6: User activity
	
	(1)
Δln Unique depositors
	(2)
Δln Unique borrowers
	(3)
Δln Total unique users
	(4)
Δln Txn count protocol

	ΔNet deposit
	0.01
(1.51)
	0.00
(-0.09)
	0.00
(0.38)
	0.00
(0.25)

	ΔNet borrow
	0.00
(-0.34)
	-0.01
(-0.93)
	0.00
(-0.90)
	-0.01
(-0.84)

	Txn count
	0.00
(-0.60)
	0.00
(-1.17)
	0.00
(-0.96)
	0.00
(-1.55)

	Token count
	0.01
(0.68)
	-0.01
(-0.44)
	0.00
(-0.11)
	0.01
(0.62)

	Platform switch ratio
	0.18*
(1.93)
	0.03
(0.51)
	0.05
(0.71)
	0.08
(1.14)

	Large trade ratio
	0.00
(0.07)
	0.01
(0.24)
	0.01
(0.39)
	0.04
(0.82)

	Borrow utilization
	0.00
(-0.82)
	0.00
(-0.76)
	0.00
(-0.76)
	0.00
(-1.10)

	Control variables: governance tokens
	√
	√
	√
	√

	Control variable: interest rate
	√
	√
	√
	√

	Control variables: ETH volatility
	√
	√
	√
	√

	Event dummies
	√
	√
	√
	√

	Protocol FE
	√
	√
	√
	√

	N
	910
	910
	910
	910

	Adj 
	0.04
	0.03
	0.04
	0.03


Note: This table contains estimates of equation (3). Column titles indicate the dependent variable. ΔNet deposit and Δnet borrow are calculated as the log-differences of their respective daily volumes, representing the approximate daily growth rates. Standard errors are estimated using the Driscoll-Kraay (1998) procedure with a one-day lag to account for both cross-sectional and temporal dependence. We exclude year-quarter fixed effects to avoid potential multicollinearity, as market-wide time trends and shocks are effectively captured by the high-frequency Ethereum market variables. t-statistics are in parentheses. ∗∗∗,∗∗, and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Online Appendix 3. Granger test
We implement Granger causality tests to examine the predictive directionality and temporal lead-lag patterns between variables. The results indicate a complex bidirectional feedback loop between mega-whale activity and protocol liquidity dynamics. While mega-whale transactions significantly precede changes in protocol metrics, the protocols' market conditions also appear to shape subsequent whale behavior. This suggests that while whales are key drivers of liquidity, they also operate in a reflexive relationship with the protocols they utilize.
Table OA.7: Granger test results for market size dynamics (Aave v2)
	Panel A: Market size dynamic

	Null Hypothesis
	Obs.
	Lag
	F-stat.
	Prob.
	Null Hypothesis
	F-stat.
	Prob.

	Token count does not Granger Cause Δln TVL
	1487
	7
	0.29
	0.96
	Δln TVL does not Granger Cause Token count
	0.51
	0.83

	Platform switch ratio does not Granger Cause Δln TVL
	1487
	7
	0.84
	0.55
	Δln TVL does not Granger Cause platform switch ratio
	1.61
	0.13

	ΔNet borrow does not Granger Cause Δln Total borrow
	1470
	2
	4.81
	0.01
	Δln Total borrow does not Granger Cause ΔNet borrow
	328.38
	0.00

	ΔNet deposit does not Granger Cause Δln Total deposit
	1447
	2
	5.36
	0.00
	Δln Total deposit does not Granger Cause ΔNet deposit
	703.76
	0.00

	Platform switch ratio does not Granger Cause Δln Total deposit
	1659
	2
	6.75
	0.00
	Δln Total deposit does not Granger Cause platform switch ratio
	76.05
	0.00

	ΔNet borrow does not Granger Cause Δln Total volume
	1470
	2
	5.49
	0.00
	Δln Total volume does not Granger Cause ΔNet borrow
	123.99
	0.00

	Panel B: Structural risk indicators

	ΔNet deposit does not Granger Cause ΔDeposit share of volume
	1240
	7
	3.18
	0.00
	ΔDeposit share of volume does not Granger Cause ΔNet deposit
	37.51
	0.00

	ΔNet borrow does not Granger Cause ΔDeposit share of volume
	1320
	7
	1.37
	0.21
	ΔDeposit share of volume does not Granger Cause ΔNet borrow
	6.04
	0.00

	ΔNet deposit does not Granger Cause ΔDeposit to borrow ratio
	1240
	7
	1.84
	0.08
	ΔDeposit to borrow ratio does not Granger Cause ΔNet deposit
	2.81
	0.01

	ΔNet borrow does not Granger Cause ΔDeposit to borrow ratio
	1320
	7
	2.43
	0.02
	ΔDeposit to borrow ratio does not Granger Cause ΔNet borrow
	19.49
	0.00

	Platform switch ratio does not Granger Cause ΔDeposit to borrow ratio
	1658
	2
	0.06
	0.94
	ΔDeposit to borrow ratio does not Granger Cause platform switch ratio
	2.81
	0.06

	Panel C: User activity

	ΔNet deposit does not Granger Cause Δln Unique depositors
	1447
	2
	2.61
	0.07
	Δln Unique depositors does not Granger Cause ΔNet deposit
	13.99
	0.00

	Platform switch ratio does not Granger Cause Δln Unique depositors
	1505
	7
	0.58
	0.77
	Δln Unique depositors does not Granger Cause platform switch ratio
	3.56
	0.00

	Platform switch ratio does not Granger Cause Δln Txn count protocol
	1659
	2
	1.92
	0.15
	Δln Txn count protocol does not Granger Cause platform switch ratio
	6.16
	0.00


[bookmark: _GoBack]Note: This table reports the results for Granger tests based on Vector Autoregression (VAR) models. Column ‘df’ shows the optimal lag order. Using the optimal lag order, we run Granger tests for the hypotheses stemming from our empirical findings. For each test, both F-statistics and probability are presented.
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